
 
        NAVFAC MIDLANT, Public Works Department, Maine 

eProjects No: 1363311 
 

SPECIFICATIONS 
 

Final Submission 
 

DD#1 Complex 
  

At the 
  

Portsmouth Naval Shipyard 
 

PREPARED BY: 
 

Colby Company Engineering, LLC 
47A York Street 

Portland, ME 04101 
 

Construction Contract No: N40085-17-C-5002 
AE Contract No: N40085-14-D-0021 

 
 

REQUEST FOR PROPOSAL PREPARED BY: 
 

Architectural:  Don Dyer, RA  Electrical:  Jason Beaulieu, PE 

Civil: Calen Colby, PE  Fire Protection:  Emily Pinyard, FPE 

Structural:  Brian Beaulieu, PE  Environmental:  N/A 

Mechanical: Peter Brown, PE  Estimating: N/A 

 
 
 
Submitted By: Calen Colby, PE  
Date: October 31. 2016     
 
                               
 
 
David Greenfield, PE 

 

 

Approved By:  Signature: Date 

 
 
Ian Bodwell, PE 

  

Design Manager:  Signature: Date 

ian.bodwell
Typewritten Text
10/31/16

ian.bodwell
Typewritten Text
10/31/16



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

PROJECT TABLE OF CONTENTS

DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS

00 01 15 LIST OF DRAWINGS
00 22 13.00 20 SUPPLEMENTARY INSTRUCTIONS TO OFFERORS

DIVISION 01 - GENERAL REQUIREMENTS

01 11 00 SUMMARY OF WORK
01 14 00.00 22 WORK RESTRICTIONS (PWD ME)
01 20 00.00 20 PRICE AND PAYMENT PROCEDURES (PWD ME) 
01 30 00 ADMINISTRATIVE REQUIREMENTS (PWD ME)
01 32 17.00 25 NETWORK ANALYSIS SCHEDULES (NAS) (PWD ME)
01 33 00 SUBMITTAL PROCEDURES
01 35 26.00 22 GOVERNMENTAL SAFETY REQUIREMENTS (PWD ME)
01 42 00 SOURCES FOR REFERENCE PUBLICATIONS
01 44 00.22 ARCHAELOGICAL MONITORING
01 45 00.00 20 QUALITY CONTROL (PWD ME)
01 50 00.00 22 TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS (PWD ME)
01 57 19.00 22 TEMPORARY ENVIRONMENTAL CONTROLS - PORTSMOUTH NAVAL 

SHIPYARD (PWD ME)
01 74 19.00 22 CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT (PWD ME)
01 78 00.00 22 CLOSEOUT SUBMITTALS (PWD ME)
01 78 23 OPERATION AND MAINTENANCE DATA

DIVISION 03 - CONCRETE

03 30 00 CAST-IN-PLACE CONCRETE
03 62 16 METALLIC NON-SHRINK GROUTING

DIVISION 05 - METALS

05 05 23.16 WELDING, STRUCTURAL
05 12 00 STRUCTURAL STEEL
05 21 19 OPEN WEB STEEL JOIST FRAMING
05 30 00 STEEL DECKS
05 40 00 COLD-FORMED METAL FRAMING
05 50 13 MISCELLANEOUS METAL FABRICATIONS
05 51 00 METAL STAIRS
05 51 33 METAL LADDERS
05 52 00 METAL RAILINGS
05 59 10 RETRACTABLE ROOF

DIVISION 07 - THERMAL AND MOISTURE PROTECTION

07 21 13 BOARD AND BLOCK INSULATION
07 21 16 ROCK WOOL FIBER BLANKET INSULATION
07 21 19 FOAMED-IN-PLACE INSULATION
07 42 13 INTERIOR METAL LINER CEILING PANELS
07 42 63 INSULATED METAL PANEL ASSEMBLIES
07 60 00 FLASHING AND SHEET METAL
07 72 00 ROOF HATCHES
07 84 00 FIRESTOPPING
07 91 13 COMPRESSION SEALS
07 92 00 JOINT SEALANTS

DIVISION 08 - OPENINGS

PROJECT TABLE OF CONTENTS Page 1



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

08 11 13 STEEL DOORS AND FRAMES 
08 33 23 OVERHEAD COILING DOORS
08 36 23 TELESCOPING VERTICAL LIFT DOORS
08 71 00 DOOR HARDWARE
08 81 00 GLAZING
08 91 00 METAL WALL AND DOOR LOUVERS

DIVISION 09 - FINISHES

09 22 00 METAL FRAMING SUPPORT 
09 51 00 ACOUSTICAL CEILINGS
09 62 38 HEAVY DUTY VINYL
09 67 23.13  RESINOUS FLOORING
09 73 00 INTERIOR WALL & CEILING SYSTEM
09 97 13.26 COATING OF STEEL WATERFRONT STRUCTURES

DIVISION 10 - SPECIALTIES

10 14 00.20  SIGNAGE
10 22 13 WIRE MESH PARTITIONS
10 45 13 PERSONNEL BARRIERS

DIVISION 11 - EQUIPMENT

11 14 00 SECURITY TURNSTILE

DIVISION 13 - SPECIAL CONSTRUCTION

13 34 35 CONEX BOX - ISO FREIGHT CONTAINER

DIVISION 23 - HEATING, VENTILATING, AND AIR CONDITIONING (HVAC)

23 00 00 AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEMS
23 03 00.00 20 BASIC MECHANICAL MATERIALS AND METHODS
23 05 93 TESTING, ADJUSTING, AND BALANCING FOR HVAC
23 07 00 THERMAL INSULATION FOR MECHANICAL SYSTEMS
23 08 00.00 10 COMMISSIONING OF HVAC SYSTEMS
23 23 00 REFRIGERANT PIPING
23 40 00.00 10 RADIOLOGICAL AIR FILTRATION SYSTEM
23 74 00 PACKAGED, OUTDOOR, SKID-MOUNTED HEATING AND COOLING SYSTEM
23 83 00.00 20 ELECTRIC SPACE HEATING EQUIPMENT

DIVISION 26 - ELECTRICAL

26 00 00.00 20 BASIC ELECTRICAL MATERIALS AND METHODS
26 05 00.00 40 COMMON WORK RESULTS FOR ELECTRICAL
26 20 00 INTERIOR DISTRIBUTION SYSTEM
26 36 00.00 10 AUTOMATIC TRANSFER SWITCH AND BY-PASS/ISOLATION SWITCH
26 51 00 INTERIOR LIGHTING
26 56 00 EXTERIOR LIGHTING

DIVISION 27 - COMMUNICATIONS

27 10 00 BUILDING TELECOMMUNICATIONS CABLING SYSTEM
27 21 00.00 20 INTERCOMMUNICATION SYSTEM

DIVISION 28 - ELECTRONIC SAFETY AND SECURITY

28 31 63.00 20 ANALOG/ADDRESSABLE INTERIOR FIRE ALARM SYSTEM

PROJECT TABLE OF CONTENTS Page 2



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

DIVISION 31 - EARTHWORK

31 23 00.00 22 EXCAVATION AND FILL (PWD ME)
31 63 29 MICROPILES
31 68 13 SOIL AND ROCK ANCHORS

DIVISION 32 - EXTERIOR IMPROVEMENTS

32 01 19 FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID 
PAVEMENTS

32 11 16 BASE COURSE FOR RIGID AND SUBBASES FOR FLEXIBLE PAVING
32 11 26 BITUMINOUS BASE COURSE
32 12 10 BITUMINOUS TACK AND PRIME COATS
32 13 13.06 PORTLAND CEMENT CONCRETE PAVEMENT FOR ROADS AND SITE 

FACILITIES

DIVISION 33 - UTILITIES

33 71 02 UNDERGROUND ELECTRICAL DISTRIBUTION

DIVISION 34 - TRANSPORTATION

34 11 00 RAILROAD TRACK AND ACCESSORIES

DIVISION 40 - PROCESS INTERCONNECTIONS

40 95 00 INSTRUMENTATION AND CONTROLS

DIVISION 41 - MATERIAL PROCESSING AND HANDLING EQUIPMENT

41 22 13.14 BRIDGE CRANES, OVERHEAD ELECTRIC, TOP RUNNING

DIVISION 43 - PROCESS GAS AND LIQUID HANDLING, PURIFICATION, AND STORAGE 
EQUIPMENT

43 15 00.00 20 LOW PRESSURE COMPRESSED AIR PIPING (NON-BREATHING AIR 
TYPE)

-- End of Project Table of Contents --

PROJECT TABLE OF CONTENTS Page 3



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

SECTION TABLE OF CONTENTS

DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS

DOCUMENT 00 01 15

LIST OF DRAWINGS

02/11

PART 1   GENERAL

  1.1   SUMMARY
  1.2   CONTRACT DRAWINGS
  1.3   SUPPLEMENTARY INFORMATION
    1.3.1   Boring Logs
    1.3.2   Subsurface Data

-- End of Section Table of Contents --

DOCUMENT 00 01 15  Page 1



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

DOCUMENT 00 01 15

LIST OF DRAWINGS
02/11

PART 1   GENERAL

1.1   SUMMARY

This section lists the drawings for the project pursuant to contract 
clause "DFARS 252.236-7001, Contract Drawings, Maps and Specifications."

1.2   CONTRACT DRAWINGS

Contract drawings are as follows:

VOLUME 1 - SITE AND FOUNDATIONS

DRAWING TITLE SHEET NUMBER

G-001 TITLE SHEET 1 OF 46

G-101 GENERAL CONDITIONS PLAN 2 OF 46

G-102 FUTURE SITE UTILITY PLAN (NO STORAGE ENCLOSURE/ANNEX) 3 OF 46

G-102A FUTURE SITE UTILITY PLAN - FULL BUILD 4 OF 46

LS-001 LIFE SAFETY ABBREVIATIONS AND GENERAL NOTES 5 OF 46

LS-101 LIFE SAFETY SITE PLAN 6 OF 46

C-001 GENERAL NOTES, LEGEND, AND ABBREVIATIONS 7 OF 46

C-101 SITE DEMOLITION PLAN 8 OF 46

C-102 OVERALL SITE LAYOUT PLAN 9 OF 46

C-103 SITE LAYOUT PLAN 10 OF 46

C-104 SITE GRADING AND DRAINAGE PLAN 11 OF 46

C-501 EROSION AND SEDIMENTATION CONTROL PLAN 12 OF 46

C-502 SITE DETAILS 13 OF 46

F-001 FOUNDATION NOTES 14 OF 46

F-100 ACE-3 FOUNDATION PLAN 15 OF 46

DOCUMENT 00 01 15  Page 2



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

F-101 ACE-3 SLAB PLAN 16 OF 46

F-102 DRE-7 FOUNDATION PLAN - WITHOUT STORAGE ENCLOSURE 17 OF 46

F-102A DRE-7 FOUNDATION PLAN 18 OF 46

F-103 DRE-7 SLAB PLAN - WITHOUT STORAGE ENCLOSURE 19 OF 46

F-103A DRE-7 SLAB PLAN 20 OF 46

F-104 M140 FOUNDATION PLAN 21 OF 46

F-105 M140 FOUNDATION PLAN - WITHOUT STORAGE ENCLOSURE 22 OF 46

F-105A M140 FOUNDATION PLAN 23 OF 46

F-106 M140 SLAB PLAN 24 OF 46

F-107 M140 SLAB PLAN - WITHOUT STORAGE ENCLOSURE 25 OF 46

F-107A M140 SLAB PLAN 26 OF 46

F-108 FOUNDATION PLAN PW-05 & PW-06 SUPPORT FRAME 27 OF 46

F-109 FOUNDATION PLAN - RAE SP-6 & RAE-4 STORAGE 28 OF 46

F-110 PW-09A & PW-9B SUPPORT FRAMING FOUNDATIONS 29 OF 46

F-501 TYPICAL FOUNDATION DETAILS 30 OF 46

F-502 FOUNDATION DETAILS 31 OF 46

F-503 FOUNDATION DETAILS 32 OF 46

F-504 FOUNDATION DETAILS 33 OF 46

F-505 FOUNDATION DETAILS 34 OF 46

F-506 FOUNDATION DETAILS 35 OF 46

F-507 FOUNDATION DETAILS 36 OF 46

F-508 FOUNDATION DETAILS 37 OF 46

F-509 TRACK DETAILS 38 OF 46

F-510 RAE SP-6 & RAE-4 STORAGE FNDN SECTIONS AND DETAILS 39 OF 46

F-511 M140 PIER AND PILE CAP DETAILS 40 OF 46

FA-101 FIRE ALARM SITE PLAN 41 OF 46

E-001 ELECTRICAL LEGEND, ABBREVIATIONS AND GENERAL NOTES 42 OF 46

DOCUMENT 00 01 15  Page 3



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

E-101 ELECTRICAL SITE PLAN 43 OF 46

E-102 DEFUELING LOADHOUSE LAYOUT 44 OF 46

E-501 ELECTRICAL ONE-LINE DIAGRAM 45 OF 46

E-502 ELECTRICAL DETAILS 46 OF 46

VOLUME 2 - M-140

DRAWING TITLE SHEET NUMBER

G-001 TITLE SHEET 1 OF 188

GA-100 GENERAL ARRANGEMENT GROUND LEVEL PLAN (NO STORAGE 
ENCLOSURE)

2 OF 188

GA-100A GENERAL ARRANGEMENT - GROUND LEVEL PLAN 3 OF 188

GA-101 GENERAL ARRANGEMENT LEVEL 1 PLAN (NO STORAGE 
ENCLOSURE)

4 OF 188

GA-101A GENERAL ARRANGEMENT - LEVEL 1 PLAN 5 OF 188

GA-102 GENERAL ARRANGEMENT - LEVEL 2 PLAN 6 OF 188

GA-103 GENERAL ARRANGEMENT - LEVEL 3 PLAN 7 OF 188

GA-104 GENERAL ARRANGEMENT - CRANE LEVEL PLAN 8 OF 188

GA-301 BUILDING SECTION 9 OF 188

GA-901 GENERAL ARRANGEMENT RENDERING (NO STORAGE ENCLOSURE)10 OF 188

GA-901A GENERAL ARRANGEMENT - RENDERING 11 OF 188

GA-902 GENERAL ARRANGEMENT RENDERING (NO STORAGE ENCLOSURE)12 OF 188

GA-902A GENERAL ARRANGEMENT - RENDERING 13 OF 188

LS-001 LIFE SAFETY ABBREVIATIONS AND GENERAL NOTES 14 OF 188

LS-100 GROUND LEVEL LIFE SAFETY PLAN (NO STORAGE ENCLOSURE) 15 OF 188

LS-100A GROUND LEVEL LIFE SAFETY PLAN 16 OF 188

LS-101 LEVEL 1 LIFE SAFETY PLAN (NO STORAGE ENCLOSURE) 17 OF 188

LS-101A LEVEL 1 LIFE SAFETY PLAN 18 OF 188

LS-102 LEVEL 2 LIFE SAFETY PLAN (NO STORAGE ENCLOSURE) 19 OF 188

LS-102A LEVEL 2 LIFE SAFETY PLAN 20 OF 188

LS-103 LEVEL 3 LIFE SAFETY PLAN 21 OF 188

LS-104 LEVEL 4 LIFE SAFETY PLAN 22 OF 188

LS-105 CRANE LEVEL LIFE SAFETY PLAN 23 OF 188

S-001 STRUCTURAL GENERAL NOTES SHEET 24 OF 188

S-100 FRAMING PART PLANS - RAILCAR ENCLOSURES 25 OF 188

S-101 FRAMING PLAN LEVEL 1 (NO STORAGE ENCLOSURE) 26 OF 188

S-101A FRAMING PLAN LEVEL 1 27 OF 188

DOCUMENT 00 01 15  Page 4



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

S-102 FRAMING PLAN LEVEL 2 (NO STORAGE ENCLOSURE) 28 OF 188

S-102A FRAMING PLAN LEVEL 2 29 OF 188

S-103 FRAMING PLAN LEVEL 3 30 OF 188

S-104 FRAMING PLAN LEVEL 4 31 OF 188

S-105 FRAMING PLAN LEVEL 5 32 OF 188

S-106 FRAMING PLAN AT CRANE RAIL 33 OF 188

S-107 FRAMING PLAN TOP OF ENCLOSURE 34 OF 188

S-108 FRAMING PLAN AT B.O. MOVABLE ROOF 35 OF 188

S-109 FRAMING PLAN AT T.O. MOVABLE ROOF 36 OF 188

S-201 FRAMING ELEVATION AT COLUMN LINE A 37 OF 188

S-202 FRAMING ELEVATION AT COLUMN LINE D  (NO STORAGE 
ENCLOSURE)

38 OF 188

S-202A FRAMING ELEVATION AT COLUMN LINE D 39 OF 188

S-203 FRAMING ELEVATION AT COLUMN LINES CC, E, AND G (NO 
STORAGE ENCLOSURE)

40 OF 188

S-203A FRAMING ELEVATION AT COLUMN LINES CC, E, AND G 41 OF 188

S-204 FRAMING ELEVATIONS AT COLUMN LINES 6, 9, AND 11 42 OF 188

S-205 FRAMING ELEVATIONS AT COLUMN LINES 1, 4, 14, 7.4, AND 
7.6

43 OF 188

S-206 FRAMING ELEVATIONS AT COLUMN LINES 7 AND 8  (NO 
STORAGE ENCLOSURE)

44 OF 188

S-206A FRAMING ELEVATIONS AT COLUMN LINES 7 AND 8 45 OF 188

S-211 INTERIOR FRAMING ELEVATION AT COLUMN LINE A 46 OF 188

S-212 INTERIOR FRAMING ELEVATION AT COLUMN LINE D 47 OF 188

S-213 INTERIOR FRAMING ELEVATIONS AT COLUMN LINES 6 & 9 48 OF 188

S-214 INTERIOR FRAMING ELEVATIONS AT COLUMN LINES 4 & 11 49 OF 188

S-401 FRAMING PART PLANS 50 OF 188

S-402 RAILCAR ENCLOSURE AND CRANE ACCESS STAIR PART PLANS 51 OF 188

S-403 ENTRYWAY STAIR TOWER PART PLANS 52 OF 188

S-404 PARTIAL ELEVATIONS AT TOOL RACK AND HANDRAILS 53 OF 188

S-405 ENLARGED FRAMING ELEVATIONS 54 OF 188

S-406 FRAMING PLAN LEVEL 1 (NO STORAGE ENCLOSURE) 55 OF 188

S-407 FRAMING PLAN LEVEL 1 CEILING 56 OF 188

S-408 FRAMING PLAN LEVEL 2 - CEILING 57 OF 188

S-409 FRAMING PLAN LEVEL 3 - CEILING 58 OF 188

S-410 PART PLAN AT DUCT SUPPORTS 59 OF 188

S-411 PARTIAL PLANS DECK INSERT PLUG 60 OF 188

S-501 TYPICAL CONNECTION DETAILS 61 OF 188

S-502 TYPICAL BRACING CONNECTION DETAILS 62 OF 188

DOCUMENT 00 01 15  Page 5



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

S-503 CRANE RAIL AND WHEEL STOP DETAILS 63 OF 188

S-504 MOVABLE ROOF DETAILS 64 OF 188

S-505 MOVABLE ROOF DETAILS 65 OF 188

S-506 GIRT CONNECTION DETAILS 66 OF 188

S-507 PLATFORMS AND WALL PENETRATION DETAILS 67 OF 188

S-508 LADDER DETAILS 68 OF 188

S-509 WALL PANEL ATTACHMENT AND FRAMING DETAILS 69 OF 188

S-510 PASSAGEWAY SUPPORT SECTIONS 70 OF 188

S-511 EXTERIOR STAIR SECTIONS 71 OF 188

S-512 STRUCTURAL FRAMING DETAILS 72 OF 188

S-513 DECK INSERT DETAILS 73 OF 188

S-514 DECK INSERT DETAILS 74 OF 188

S-515 DECK INSERT DETAILS 75 OF 188

S-516 DECK INSERT DETAILS 76 OF 188

S-517 STAIR SECTIONS AND DETAILS 77 OF 188

S-518 STAIR TOWER SECTIONS 78 OF 188

S-519 PANEL ATTACHMENTS 79 OF 188

S-520 DECK INSERT AND MISCELLANEOUS DETAILS 80 OF 188

S-521 LITE GAGE FRAMING SECTIONS 81 OF 188

S-522 SECTIONS AT CRANE LEVEL 82 OF 188

S-523 MOVABLE ROOF SECTIONS 83 OF 188

S-524 DECK INSERT PLUG DETAILS 84 OF 188

S-600 COLUMN SCHEDULE 85 OF 188

S-601 COLUMN SCHEDULE 86 OF 188

A-001 ARCHITECTURAL LEGEND, ABBREVIATIONS AND GENERAL NOTES 87 OF 188

A-100 GROUND LEVEL PLAN (NO STORAGE ENCLOSURE) 88 OF 188

A-100A GROUND LEVEL PLAN 89 OF 188

A-101 LEVEL 1 PLAN (NO STORAGE ENCLOSURE) 90 OF 188

A-101A LEVEL 1 PLAN 91 OF 188

A-102 LEVEL 2 PLAN 92 OF 188

A-103 LEVEL 3 PLAN 93 OF 188

A-104 LEVEL 4 PLAN 94 OF 188

A-105 CRANE LEVEL 95 OF 188

A-106 ROOF PLAN 96 OF 188

A-107 GROUND LEVEL REFLECTED CEILING PLAN 97 OF 188

A-108 REFLECTED CEILING PLANS 98 OF 188

A-201 EXTERIOR ELEVATIONS (NO STORAGE ENCLOSURE) 99 OF 188

A-201A EXTERIOR ELEVATIONS 100 OF 188

A-202 EXTERIOR ELEVATIONS (NO STORAGE ENCLOSURE) 101 OF 188

DOCUMENT 00 01 15  Page 6



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

A-202A EXTERIOR ELEVATIONS 102 OF 188

A-203 EXTERIOR ELEVATIONS 103 OF 188

A-301 SECTIONS (NO STORAGE ENCLOSURE) 104 OF 188

A-301A SECTIONS 105 OF 188

A-302A BUILDING SECTION 106 OF 188

A-303 WALL SECTIONS 107 OF 188

A-304 WALL SECTIONS 108 OF 188

A-305 ARCHITECTURAL DETAILS 109 OF 188

A-401 MOVABLE FLOOR ENLARGED PLAN 110 OF 188

A-402 HINGED WALL PANEL ELEVATION AND DETAILS 111 OF 188

A-403 PARTIAL PLAN AND ELEVATION AT TURNSTILE 112 OF 188

A-404 INTERIOR STAIRWELL SECTIONS AND DETAILS 113 OF 188

A-405 PART PLANS - INTERIOR STAIRS 114 OF 188

A-406 DEMIN WIRE MESH PARTITION PLAN AND ELEVATION 115 OF 188

A-501 ARCHITECTURAL DETAILS 116 OF 188

A-502 ARCHITECTURAL DETAILS 117 OF 188

A-503 ROOF DETAILS 118 OF 188

A-504 ARCHITECTURAL DETAILS 119 OF 188

A-505 ARCHITECTURAL DETAILS 120 OF 188

A-506 PENETRATION DETAILS 121 OF 188

A-507 ARCHITECTURAL COORDINATION DETAILS 122 OF 188

A-601 ROOM FINISH AND DOOR SCHEDULES 123 OF 188

A-602 DOOR DETAILS 124 OF 188

A-603 DOOR DETAILS 125 OF 188

A-604 HATCH DETAILS 126 OF 188

A-605 DOOR DETAILS 127 OF 188

A-901 ENCLOSURE SECTION PERSPECTIVE 128 OF 188

FA-001 FIRE ALARM LEGEND, ABBREVIATIONS AND GENERAL NOTES 129 OF 188

FA-100 GROUND LEVEL FIRE ALARM PLAN (NO STORAGE ENCLOSURE) 130 OF 188

FA-100A GROUND LEVEL FIRE ALARM PLAN 131 OF 188

FA-101 LEVEL 1 FIRE ALARM PLAN (NO STORAGE ENCLOSURE) 132 OF 188

FA-101A LEVEL 1 FIRE ALARM PLAN 133 OF 188

FA-102 LEVEL 2 FIRE ALARM PLAN (NO STORAGE ENCLOSURE) 134 OF 188

FA-102A LEVEL 2 FIRE ALARM PLAN 135 OF 188

FA-103 LEVEL 3 FIRE ALARM PLAN 136 OF 188

FA-104 LEVEL 4 FIRE ALARM PLAN 137 OF 188

FA-105 CRANE LEVEL FIRE ALARM PLAN 138 OF 188

FP-100 FIRE PROTECTION PLANS 139 OF 188

DOCUMENT 00 01 15  Page 7



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

M-001 MECHANICAL LEGEND, ABBREVIATIONS AND GENERAL NOTES 140 OF 188

M-100 GROUND LEVEL MECHANICAL PLAN (NO STORAGE ENCLOSURE) 141 OF 188

M-100A GROUND LEVEL MECHANICAL PLAN 142 OF 188

M-101 LEVEL 1 MECHANICAL PLAN (NO STORAGE ENCLOSURE) 143 OF 188

M-101A LEVEL 1 MECHANICAL PLAN 144 OF 188

M-102 LEVEL 2 MECHANICAL PLAN (NO STORAGE ENCLOSURE) 145 OF 188

M-102A LEVEL 2 MECHANICAL PLAN 146 OF 188

M-103 LEVEL 3 MECHANICAL PLAN 147 OF 188

M-104 BOTTOM OF ROOF MECHANICAL PLAN 148 OF 188

M-201 MECHANICAL ELEVATION 149 OF 188

M-501 MECHANICAL DETAILS 150 OF 188

M-502 MECHANICAL DETAILS 151 OF 188

M-503 MECHANICAL DETAILS 152 OF 188

M-504 AIRFLOW SCHEMATIC 153 OF 188

M-505 VENTILATION SKID 154 OF 188

M-601 MECHANICAL SCHEDULES 155 OF 188

E-001 ELECTRICAL LEGEND, ABBREVIATIONS AND GENERAL NOTES 156 OF 188

EP-100 GROUND LEVEL POWER  AND SYSTEMS PLAN (NO STORAGE 
ENCLOSURE)

157 OF 188

EP-100A GROUND LEVEL POWER  AND SYSTEMS PLAN 158 OF 188

EP-101 LEVEL 1 POWER  AND SYSTEMS PLAN (NO STORAGE ENCLOSURE)159 OF 188

EP-101A LEVEL 1 POWER AND SYSTEMS PLAN 160 OF 188

EP-102 LEVEL 2 POWER AND SYSTEMS PLAN 161 OF 188

EP-103 LEVEL 3 POWER AND SYSTEMS PLAN 162 OF 188

EP-104 CRANE LEVEL POWER AND SYSTEMS PLAN 163 OF 188

EL-100 GROUND LEVEL LIGHTING PLAN (NO STORAGE ENCLOSURE) 164 OF 188

EL-100A GROUND LEVEL LIGHTING PLAN 165 OF 188

EL-101 LEVEL 1 LIGHTING PLAN (NO STORAGE ENCLOSURE) 166 OF 188

EL-101A LEVEL 1 LIGHTING PLAN 167 OF 188

EL-102 LEVEL 2 LIGHTING PLAN 168 OF 188

EL-103 LEVEL 3 LIGHTING PLAN 169 OF 188

EL-104 LEVEL 4 LIGHTING PLAN 170 OF 188

EL-105 CRANE LEVEL LIGHTING PLAN 171 OF 188

E-501 ONE-LINE DIAGRAM - NON-CRITIAL LOADS 172 OF 188

E-502 ONE-LINE DIAGRAM - CRITICAL LOADS 173 OF 188

E-503 ELECTRICAL PHONE SYSTEM SCHEMATIC 174 OF 188

E-504 ELECTRICAL SCHEMATICS 175 OF 188

E-505 ELECTRICAL DETAILS 176 OF 188

DOCUMENT 00 01 15  Page 8



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

E-601 ELECTRICAL SCHEDULES 177 OF 188

E-602 ELECTRICAL SCHEDULES 178 OF 188

IC-101 LOCAL CONTROL SYSTEM NETWORK AND POINTS LIST 179 OF 188

IC-200 LOCAL CONTROL PANEL EXTERIOR 180 OF 188

IC-201 ROOF CONTROL PANEL EXTERIOR 181 OF 188

IC-202 CONTROL PANEL SCREEN LAYOUTS 182 OF 188

IC-203 CONTROL PANEL TROUBLE SHOOTING SCREEN LAYOUTS 183 OF 188

Q-101 CRANE SUMMARY - LEVEL 1 184 OF 188

Q-102 CRANE SUMMARY - LEVEL 2 185 OF 188

Q-103 CRANE SUMMARY - LEVEL 3 186 OF 188

Q-104 CRANE SUMMARY - CRANE LEVEL 187 OF 188

Q-301 BUILDING SECTION WITH BRIDGE CRANE 188 OF 188

VOLUME 3 - DRE-7

DRAWING TITLE SHEET NUMBER

G-001 TITLE SHEET 1 OF 117

GA-100 GENERAL ARRANGEMENT GROUND LEVEL PLAN (NO STORAGE ANNEX)2 OF 117

GA-100A GENERAL ARRANGEMENT - GROUND LEVEL PLAN 3 OF 117

GA-101 GENERAL ARRANGEMENT LOWER ROOF PLAN (NO STORAGE ANNEX) 4 OF 117

GA-101A GENERAL ARRANGEMENT - LOWER ROOF PLAN 5 OF 117

GA-102 GENERAL ARRANGEMENT - CRANE LEVEL PLAN 6 OF 117

GA-301 BUILDING SECTION WITH BRIDGE CRANE 7 OF 117

GA-901 GENERAL ARRANGEMENT RENDERINGS (NO STORAGE ANNEX) 8 OF 117

GA-901A GENERAL ARRANGEMENT - RENDERINGS 9 OF 117

LS-001 LIFE SAFETY ABBREVIATIONS AND GENERAL NOTES 10 OF 117

LS-100 GROUND LEVEL LIFE SAFETY PLAN (NO STORAGE ANNEX) 11 OF 117

LS-100A GROUND LEVEL LIFE SAFETY PLAN 12 OF 117

DOCUMENT 00 01 15  Page 9



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

LS-101 CRANE LEVEL LIFE SAFETY PLAN 13 OF 117

S-001 STRUCTURAL GENERAL NOTES SHEET 14 OF 117

S-101 FRAMING PLAN AT LEVEL 1 (NO STORAGE ANNEX) 15 OF 117

S-101A FRAMING PLAN AT LEVEL 1 16 OF 117

S-102 FRAMING PLAN AT LEVEL 2 17 OF 117

S-103 FRAMING PLAN AT LEVEL 3 18 OF 117

S-104 FRAMING PLAN AT CRANE RAIL 19 OF 117

S-105 FRAMING PLAN AT TOP OF ENCLOSURE 20 OF 117

S-106 FRAMING PLAN AT B.O. MOVABLE ROOF 21 OF 117

S-107 FRAMING PLAN AT T.O. MOVABLE ROOF 22 OF 117

S-201 EXTERIOR FRAMING ELEVATION AT COLUMN LINE 1 (NO STORAGE 
ANNEX)

23 OF 117

S-201A EXTERIOR FRAMING ELEVATION AT COLUMN LINE 1 24 OF 117

S-202 EXTERIOR FRAMING ELEVATION AT COLUMN LINE 3 (NO STORAGE 
ANNEX)

25 OF 117

S-202A EXTERIOR FRAMING ELEVATION AT COLUMN LINE 3 26 OF 117

S-203 EXTERIOR FRAMING LINE ELEVATIONS AT COLUMN LINES A AND C 
(NO STORAGE ANNEX)

27 OF 117

S-203A EXTERIOR FRAMING ELEVATIONS AT COLUMN LINES A AND C 28 OF 117

S-204 EXTERIOR FRAMING ELEVATION AT COLUMN LINE E 29 OF 117

S-205 EXTERIOR FRAMING ELEVATIONS AT PASSAGEWAY (NO STORAGE 
ANNEX)

30 OF 117

S-205A EXTERIOR FRAMING ELEVATIONS AT ISO CONTAINER AND 
PASSAGEWAY

31 OF 117

S-211 INTERIOR FRAMING ELEVATION AT COLUMN LINE 1 (NO STORAGE 
ANNEX)

32 OF 117

S-211A INTERIOR FRAMING ELEVATION AT COLUMN LINE 1 33 OF 117

S-212 INTERIOR FRAMING ELEVATION AT COLUMN LINE 3 (NO STORAGE 
ANNEX)

34 OF 117

S-212A INTERIOR FRAMING ELEVATION AT COLUMN LINE 3 35 OF 117

S-213 INTERIOR FRAMING LINE ELEVATIONS AT COLUMN LINES A AND C 
(NO STORAGE ANNEX)

36 OF 117

S-213A INTERIOR FRAMING ELEVATIONS AT COLUMN LINES A AND C 37 OF 117

S-214 INTERIOR FRAMING ELEVATION AT COLUMN LINE E 38 OF 117

S-401 PARTIAL FRAMING PLANS (NO STORAGE ANNEX) 39 OF 117
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S-401A PARTIAL FRAMING PLANS 40 OF 117

S-501 TYPICAL STEEL DETAILS 41 OF 117

S-502 TYPICAL BRACING CONNECTION DETAILS 42 OF 117

S-503 CRANE RAIL DETAILS 43 OF 117

S-504 MOVABLE ROOF DETAILS 44 OF 117

S-505 MOVABLE ROOF DETAILS 45 OF 117

S-506 GIRT CONNECTION DETAILS 46 OF 117

S-507 TYPICAL DETAILS 47 OF 117

S-508 LADDER DETAILS 48 OF 117

S-509 STRUCTURAL SECTIONS AND DETAILS 49 OF 117

S-510 STRUCTURAL SECTIONS AND DETAILS 50 OF 117

S-511 PANEL ATTACHMENTS 51 OF 117

S-512 MISCELLANEOUS DETAILS 52 OF 117

S-513 STRUCTURAL SECTIONS AND DETAILS 53 OF 117

S-514 STRUCTURAL SECTIONS & DETAILS 54 OF 117

S-515 TYPICAL GIRT SECTIONS AND DETAILS 55 OF 117

S-600 COLUMN SCHEDULE 56 OF 117

S-600A COLUMN SCHEDULE 57 OF 117

A-001 ARCHITECTURAL LEGEND, ABBREVIATIONS AND GENERAL NOTES 58 OF 117

A-100 GROUND LEVEL PLAN (EL. 0'-0") (NO STORAGE ANNEX) 59 OF 117

A-100A GROUND LEVEL PLAN (EL. 0'-0") 60 OF 117

A-101 LOWER ROOF PLAN (EL. 0'-0") (NO STORAGE ANNEX) 61 OF 117

A-101A LOWER ROOF PLAN (EL. 15'-4 1/2") 62 OF 117

A-102 CRANE LEVEL PLAN (EL. 48'-8 5/8") 63 OF 117

A-103 UPPER ROOF PLAN 64 OF 117

A-201 BUILDING ELEVATIONS (NO STORAGE ANNEX) 65 OF 117

A-201A BUILDING ELEVATIONS 66 OF 117
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A-202 BUILDING ELEVATIONS (NO STORAGE ANNEX) 67 OF 117

A-202A BUILDING SECTIONS 68 OF 117

A-301 BUILDING SECTION (NO STORAGE ANNEX) 69 OF 117

A-301A BUILDING SECTIONS 70 OF 117

A-302 BUILDING SECTIONS 71 OF 117

A-303 WALL SECTIONS 72 OF 117

A-501 WALL DETAILS 73 OF 117

A-502 ARCHITECTURAL DETAILS 74 OF 117

A-503 ROOF DETAILS 75 OF 117

A-504 ROOF DETAILS 76 OF 117

A-505 WALL DETAILS 77 OF 117

A-506 PENETRATION DETAILS 78 OF 117

A-507 PENETRATION DETAILS 79 OF 117

A-601 ROOM FINISH AND DOOR SCHEDULES 80 OF 117

A-602 DOOR DETAILS 81 OF 117

A-603 DOOR DETAILS 82 OF 117

FA-001 FIRE ALARM LEGEND, ABBREVIATIONS AND GENERAL NOTES 83 OF 117

FA-100 GROUND LEVEL FIRE ALARM PLAN (NO STORAGE ANNEX) 84 OF 117

FA-100A GROUND LEVEL FIRE ALARM PLAN 85 OF 117

FA-101 CRANE LEVEL FIRE ALARM PLAN 86 OF 117

M-001 MECHANICAL LEGEND, ABBREVIATIONS AND GENERAL NOTES 87 OF 117

M-100 GROUND LEVEL MECHANICAL PLAN (NO STORAGE ANNEX) 88 OF 117

M-100A GROUND LEVEL MECHANICAL PLAN 89 OF 117

M-101 LOWER ROOF MECHANICAL PLAN (NO STORAGE ANNEX) 90 OF 117

M-102 BOTTOM OF ROOF MECHANICAL PLAN 91 OF 117

M-201 MECHANICAL ELEVATIONS 92 OF 117

M-501 MECHANICAL DETAILS 93 OF 117
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M-502 MECHANICAL DETAILS 94 OF 117

M-503 MECHANICAL DETAILS 95 OF 117

M-504 AIRFLOW SCHEMATIC 96 OF 117

M-505 VENTILATION SKID 97 OF 117

M-601 MECHANICAL SCHEDULES 98 OF 117

E-001 ELECTRICAL LEGEND, ABBREVIATIONS AND GENERAL NOTES 99 OF 117

EP-100 GROUND LEVEL POWER AND SYSTEMS PLAN (NO STORAGE ANNEX) 100 OF 117

EP-100A GROUND LEVEL POWER AND SYSTEMS PLAN 101 OF 117

EP-101 LOWER ROOF POWER AND SYSTEMS PLAN 102 OF 117

EP-102 CRANE LEVEL POWER AND SYSTEMS PLAN 103 OF 117

EL-100 GROUND LEVEL LIGHTING PLAN (NO STORAGE ANNEX) 104 OF 117

EL-100A GROUND LEVEL LIGHTING PLAN 105 OF 117

EL-101 LOWER ROOF LIGHTING PLAN 106 OF 117

EL-102 CRANE LEVEL LIGHTING PLAN 107 OF 117

E-201 ELECTRICAL LIGHTING ELEVATIONS 108 OF 117

E-501 ELECTRICAL ONE-LINE DIAGRAM 109 OF 117

E-502 PHONE SYSTEM RISER DIAGRAM 110 OF 117

E-503 ELECTRICAL SCHEMATICS 111 OF 117

E-504 ELECTRICAL DETAILS 112 OF 117

E-601 ELECTRICAL SCHEDULES 113 OF 117

IC-101 LOCAL CONTROL SYSTEM NETWORK AND POINTS LIST 114 OF 117

IC-200 LOCAL CONTROL PANEL EXTERIOR 115 OF 117

IC-201 CONTROL PANEL SCREEN LAYOUTS 116 OF 117

IC-202 CONTROL PANEL TROUBLE SHOOTING SCREEN LAYOUTS 117 OF 117

VOLUME 4 - RAE-SP-6 & RAE-4

DRAWING TITLE SHEET NUMBER
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G-001 TITLE SHEET 1 OF 129

GA-100 GENERAL ARRANGEMENT - HULL SUPPORT LEVEL PLAN 2 OF 129

GA-101 GENERAL ARRANGEMENT - RAE-SP-6 PHASE 1 PLAN 3 OF 129

GA-102 GENERAL ARRANGEMENT - RAE-SP-6 PHASE 2 PLAN 4 OF 129

GA-103 GENERAL ARRANGEMENT - RAE-SP-6 PHASE 3 PLAN 5 OF 129

GA-104 GENERAL ARRANGEMENT - RAE-4 PLAN 6 OF 129

GA-105 GENERAL ARRANGEMENT - RAE-4 CRANE LEVEL PLAN 7 OF 129

GA-801 RAE HULL INSERT TEST STRUCTURE 8 OF 129

GA-901 GENERAL ARRANGEMENT - RENDERINGS 9 OF 129

LS-001 LIFE SAFETY ABBREVIATIONS AND GENERAL NOTES 10 OF 129

LS-101 RAE-SP-6 LIFE SAFETY PLAN 11 OF 129

LS-102 RAE-4 LIFE SAFETY PLAN 12 OF 129

LS-103 CRANE LEVEL LIFE SAFETY PLAN 13 OF 129

S-001 STRUCTURAL GENERAL NOTES SHEET 14 OF 129

S-101 FRAMING PLAN AT HULL SUPPORT LEVEL 15 OF 129

S-102 FRAMING PLAN AT RAE-SP LEVEL 16 OF 129

S-103 FRAMING PLAN AT RAE-FLOOR 17 OF 129

S-104 FRAMING PLAN AT INTERFACE AT TOP OF RAE-SP 18 OF 129

S-105 FRAMING PLAN AT INTERFACE AT BOTTOM OF RAE 19 OF 129

S-106 FRAMING PLAN AT ELEVATION 66' 3 3/4" 20 OF 129

S-107 FRAMING PLAN AT CRANE LEVEL 21 OF 129

S-108 FRAMING PLAN AT ELEVATION 79'-10 1/4" 22 OF 129

S-109 FRAMING PLAN AT TOP OF ENCLOSURE 23 OF 129

S-110 FRAMING PLAN AT ROOF 24 OF 129

S-120 SUPPORT TOWER FRAMING PLAN - BASE 25 OF 129

S-121 SUPPORT TOWER FRAMING PLAN - MODULE 1 26 OF 129

S-122 SUPPORT TOWER FRAMING PLAN - MODULE 2 27 OF 129

S-123 SUPPORT TOWER FRAMING PLAN - MODULE 3 28 OF 129
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S-201 FRAMING ELEVATION AT COLUMN LINE 1 29 OF 129

S-202 FRAMING ELEVATION AT COLUMN LINE 3 30 OF 129

S-203 FRAMING ELEVATION AT COLUMN LINES 3.5 & 4 31 OF 129

S-204 FRAMING ELEVATION AT COLUMN LINES A AND F 32 OF 129

S-205 FRAMING ELEVATION AT COLUMN LINE B 33 OF 129

S-206 FRAMING ELEVATION AT COLUMN LINE E 34 OF 129

S-221 SUPPORT TOWER FRAMING ELEVATION AT COLUMN LINE 1 35 OF 129

S-222 SUPPORT TOWER FRAMING ELEVATION AT COLUMN LINE 4 36 OF 129

S-223 SUPPORT TOWER FRAMING ELEVATION AT COLUMN LINES A1 & A2 37 OF 129

S-224 SUPPORT TOWER FRAMING ELEVATION AT COLUMN LINES F1 & F2 38 OF 129

S-501 TYPICAL BEAM CONNECTIONS 39 OF 129

S-502 TYPICAL BRACING DETAILS 40 OF 129

S-503 CRANE RAIL AND LIFTING DETAILS 41 OF 129

S-504 MOVABLE ROOF FRAMING DETAILS 42 OF 129

S-505 MOVABLE ROOF FRAMING DETAILS 43 OF 129

S-506 HVAC SKID ALIGNMENT DETAILS 44 OF 129

S-507 PENETRATION AND GUARDRAIL DETAILS 45 OF 129

S-508 LADDER DETAILS 46 OF 129

S-509 SECTIONS AND DETAILS AT COAMING 47 OF 129

S-510 FRAMING SECTIONS AND DETAILS 48 OF 129

S-511 ELEVATION AND DETAILS AT RAE SP AND HULL 49 OF 129

S-512 CONNECTION DETAILS 50 OF 129

S-513 JACKING DETAILS AND NOTES 51 OF 129

S-514 RIGGING DETAILS AND NOTES 52 OF 129

S-520 SUPPORT TOWER DETAILS 53 OF 129

S-521 SUPPORT TOWER DETAILS 54 OF 129

S-522 RAE-SP TEMPORARY ROOF PLAN AND DETAILS 55 OF 129

S-523 RAE-SP TEMPORARY ROOF DETAILS 56 OF 129
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S-524 TOWER STRUT DETAILS 57 OF 129

S-901 RIGGING PLANS RAE-SP-6 AND RAE-4 58 OF 129

S-902 RAE-SP-6 RIGGING ELEVATIONS 59 OF 129

S-903 RAE-4 RIGGING ELEVATIONS 60 OF 129

S-904 RIGGING DETAILS 61 OF 129

A-001 ARCHITECTURAL LEGEND, ABBREVIATIONS AND GENERAL NOTES 62 OF 129

A-100 HULL SUPPORT LEVEL 63 OF 129

A-101 RAE-SP-6 LEVEL 64 OF 129

A-102 RAE LEVEL PLAN 65 OF 129

A-103 CRANE LEVEL PLAN 66 OF 129

A-104 ROOF LEVEL PLAN 67 OF 129

A-105 UNDERSIDE OF RAE-SP-6 68 OF 129

A-106 RAE-SP-6 LEVEL REFLECTED CEILING PLAN 69 OF 129

A-201 NORTH ELEVATIONS 70 OF 129

A-202 EAST ELEVATIONS 71 OF 129

A-203 SOUTH ELEVATION 72 OF 129

A-204 WEST ELEVATION 73 OF 129

A-301 BUILDING SECTION 74 OF 129

A-302 BUILDING SECTION 75 OF 129

A-303 WALL SECTIONS 76 OF 129

A-304 HULL CLEARANCE AT BOTTOM OF RAE-SP-6 77 OF 129

A-401 INTERIOR STAIR PART PLAN AND SECTION 78 OF 129

A-402 INTERIOR STAIR SECTIONS 79 OF 129

A-403 PARTIAL PLANS 80 OF 129

A-501 ARCHITECTURAL DETAILS 81 OF 129

A-502 ROOF DETAILS 82 OF 129

A-503 RAE INTERFACE DETAILS 83 OF 129

A-504 ARCHITECTURAL DETAILS 84 OF 129
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A-505 PENETRATION DETAILS 85 OF 129

A-506 ROOF DRAIN DETAILS 86 OF 129

A-601 ROOM FINISH AND DOOR SCHEDULES 87 OF 129

A-602 DOOR DETAILS 88 OF 129

FA-001 FIRE ALARM LEGEND, ABBREVIATIONS AND GENERAL NOTES 89 OF 129

FA-101 RAE-SP-6 FIRE ALARM PLAN 90 OF 129

FA-102 RAE-4 FIRE ALARM PLAN 91 OF 129

FA-103 CRANE LEVEL FIRE ALARM PLAN 92 OF 129

FA-501 FIRA ALARM DETAILS 93 OF 129

M-001 MECHANICAL LEGEND, ABBREVIATIONS AND GENERAL NOTES 94 OF 129

M-100 HULL SUPPORT LEVEL MECHANICAL PLAN 95 OF 129

M-101 RAE-SP-6 MECHANICAL PLAN 96 OF 129

M-102 RAE-4 MECHANICAL PLAN 97 OF 129

M-103 BOTTOM OF ROOF MECHANICAL PLAN 98 OF 129

M-201 MECHANICAL ELEVATION 99 OF 129

M-202 MECHANICAL ELEVATION 100 OF 129

M-501 MECHANICAL DETAILS 101 OF 129

M-502 MECHANICAL DETAILS 102 OF 129

M-503 AIRFLOW SCHEMATIC 103 OF 129

M-504 VENTILATION SKID 104 OF 129

M-601 MECHANICAL SCHEDULES 105 OF 129

E-001 ELECTRICAL LEGEND, ABBREVIATIONS AND GENERAL NOTES 106 OF 129

EP-101 RAE-SP-6 POWER AND SYSTEMS PLAN 107 OF 129

EP-102 RAE-4 POWER AND SYSTEMS PLAN 108 OF 129

EP-103 CRANE LEVEL POWER AND SYSTEMS PLAN 109 OF 129

EP-104 BOTTOM OF ROOF POWER AND SYSTEMS PLAN 110 OF 129

EL-101 RAE-SP-6 LIGHTING PLAN 111 OF 129

EL-102 RAE-4 LIGHTING PLAN 112 OF 129
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EL-103 CRANE LEVEL LIGHTING PLAN 113 OF 129

E-201 ELECTRICAL EAST ELEVATION 114 OF 129

E-501 ELECTRICAL CRITICAL LOADS ONE-LINE DIAGRAM 115 OF 129

E-502 ELECTRICAL COMMUNICATIONS RISER DIAGRAM 116 OF 129

E-503 ELECTRICAL SCHEMATICS 117 OF 129

E-504 ELECTRICAL DETAILS 118 OF 129

E-505 PORTABLE CONNECTION DETAILS 119 OF 129

E-601 ELECTRICAL SCHEDULES 120 OF 129

IC-101 LOCAL CONTROL SYSTEM NETWORK AND POINTS LIST 121 OF 129

IC-200 LOCAL CONTROL PANEL EXTERIOR 122 OF 129

IC-201 ROOF CONTROL PANEL EXTERIOR 123 OF 129

IC-202 CONTROL PANEL SCREEN LAYOUTS 124 OF 129

IC-203 CONTROL PANEL TROUBLE SHOOTING SCREEN LAYOUTS 125 OF 129

Q-101 CRANE SUMMARY - RAE-SP-6 126 OF 129

Q-102 CRANE SUMMARY - RAE-4 127 OF 129

Q-103 CRANE SUMMARY - RAE-4 CRANE RAIL PLAN 128 OF 129

Q-301 BUILDING SECTION WITH BRIDGE CRANE 129 OF 129

VOLUME 5 - ACE-3

DRAWING TITLE SHEET NUMBER

G-001 TITLE SHEET 1 OF 43

GA-100 GENERAL ARRANGEMENT - GROUND LEVEL PLAN 2 OF 43

GA-101 GENERAL ARRANGEMENT - ROOF PLAN 3 OF 43

GA-901 GENERAL ARRANGEMENT - RENDERINGS 4 OF 43

LS-001 LIFE SAFETY ABBREVIATIONS AND GENERAL NOTES 5 OF 43

LS-100 GROUND LEVEL LIFE SAFETY PLAN 6 OF 43
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S-001 STRUCTURAL GENERAL NOTES SHEET 7 OF 43

S-100 COLUMN GRID PLAN 8 OF 43

S-101 FRAMING PLAN AT ROOF 9 OF 43

S-201 FRAMING ELEVATIONS 10 OF 43

S-202 FRAMING ELEVATIONS AT VESTIBULE 11 OF 43

S-501 TYPICAL FRAMING DETAILS 12 OF 43

S-502 LADDERS AND WALL DETAILS 13 OF 43

A-001 ARCHITECTURAL LEGEND, ABBREVIATIONS AND GENERAL 
NOTES

14 OF 43

A-100 GROUND LEVEL PLAN 15 OF 43

A-101 ROOF PLAN 16 OF 43

A-102 REFLECTED CEILING PLAN 17 OF 43

A-201 ACE BUILDING ELEVATIONS 18 OF 43

A-301 ACE BUILDING SECTIONS 19 OF 43

A-302 WALL SECTIONS 20 OF 43

A-401 INTERIOR ELEVATIONS 21 OF 43

A-501 ARCHITECTURAL DETAILS 22 OF 43

A-502 WALL DETAILS 23 OF 43

A-503 MOUNTING DETAILS 24 OF 43

A-601 ROOM FINISH AND DOOR SCHEDULES 25 OF 43

A-602 DOOR DETAILS 26 OF 43

FA-001 FIRE ALARM LEGEND, ABBREVIATIONS AND GENERAL NOTES 27 OF 43

FA-100 GROUND LEVEL FIRE ALARM PLAN 28 OF 43

M-001 MECHANICAL LEGEND, ABBREVIATIONS AND GENERAL NOTES 29 OF 43

M-100 GROUND LEVEL MECHANICAL PLAN 30 OF 43

M-101 ROOF MECHANICAL PLAN 31 OF 43

M-501 MECHANICAL DETAILS AND SCHEDULES 32 OF 43

E-001 ELECTRICAL LEGEND, ABBREVIATIONS AND GENERAL NOTES 33 OF 43
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EP-100 GROUND LEVEL POWER AND SYSTEMS PLAN 34 OF 43

EP-101 ROOF POWER PLAN 35 OF 43

EL-100 GROUND LEVEL LIGHTING PLAN 36 OF 43

E-501 ELECTRICAL DIAGRAMS - CRITICAL LOADS 37 OF 43

E-502 ELECTRICAL COMMUNICATIONS RISER DIAGRAM 38 OF 43

E-503 ELECTRICAL SCHEMATICS 39 OF 43

E-504 ELECTRICAL DETAILS 40 OF 43

E-601 ELECTRICAL SCHEDULES 41 OF 43

IC-100 GROUND LEVEL CONTROLS PLAN 42 OF 43

IC-200 CONTROL PANEL SCREEN LAYOUTS 43 OF 43

VOLUME 6 - PASSAGEWAYS

DRAWING TITLE SHEET NUMBER

G-001 TITLE SHEET 1 OF 66

GA-100 PASSAGEWAY LAYOUT PLAN (BASE BID) 2 OF 66

GA-100A PASSAGEWAY LAYOUT PLAN 3 OF 66

S-001 STRUCTURAL NOTES & ABBREVIATIONS 4 OF 66

S-101 FRAMING PLANS AND ELEVATIONS PW-01 5 OF 66

S-102 FRAMING PLANS AND ELEVATIONS PW-02 6 OF 66

S-103 FRAMING ELEVATIONS PW-02 7 OF 66

S-104 FRAMING PLANS AND ELEVATIONS PW-03 8 OF 66

S-105 FRAMING PLANS AND ELEVATIONS PW-04 9 OF 66

S-106 FRAMING PLANS AND ELEVATIONS PW-05 10 OF 66

S-107 FRAMING ELEVATIONS PW-05 11 OF 66

S-108 FRAMING ELEVATIONS PW-05 12 OF 66

S-109 FRAMING PLANS AND ELEVATIONS PW-06 13 OF 66
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S-110 FRAMING ELEVATIONS PW-06 14 OF 66

S-111 FRAMING ELEVATIONS PW-06 15 OF 66

S-112 FRAMING PLANS PW-07 16 OF 66

S-113 FRAMING ELEVATIONS PW-07 17 OF 66

S-114 FRAMING PLANS AND ELEVATIONS PW-08 18 OF 66

S-115 FRAMING PLANS AND ELEVATIONS PW-01A 19 OF 66

S-116 FRAMING PLANS PW-03A 20 OF 66

S-117 FRAMING ELEVATIONS PW-03A 21 OF 66

S-118 FRAMING PLANS PW-09A 22 OF 66

S-119 FRAMING ELEVATIONS PW-09A 23 OF 66

S-120 FRAMING PLANS AND ELEVATIONS PW-09B 24 OF 66

S-501 TYPICAL STRUCTURAL DETAILS 25 OF 66

S-502 PW-01 CURB SUPPORT DETAILS 26 OF 66

S-503 PW-01A RAE-SP SUPPORT DETAILS 27 OF 66

S-504 PW-02 FRAMING DETAILS 28 OF 66

S-505 PW-06 SUPPORT FRAME 29 OF 66

S-506 PW-09A & PW-09B SUPPORT FRAMING 30 OF 66

A-001 ARCH NOTES, LEGEND & ABBREVIATIONS 31 OF 66

A-101 FLOOR PLANS PW-01 AND PW-02 32 OF 66

A-102 FLOOR PLANS PW-03 AND PW-04 33 OF 66

A-103 FLOOR PLANS PW-05 AND PW-06 34 OF 66

A-104 FLOOR PLANS PW-07 AND PW-08 35 OF 66

A-105 FLOOR PLANS PW-01A AND PW-03A 36 OF 66

A-106 FLOOR PLANS PW-09A AND PW-09B (BASE BID) 37 OF 66

A-201 PASSAGEWAY PW-01 ELEVATIONS 38 OF 66

A-202 PASSAGEWAY PW-02 ELEVATIONS 39 OF 66

A-203 PASSAGEWAY PW-02 ELEVATIONS 40 OF 66
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A-204 PASSAGEWAY PW-03 ELEVATIONS 41 OF 66

A-205 PASSAGEWAY PW-04 ELEVATIONS 42 OF 66

A-206 PASSAGEWAY PW-05 ELEVATIONS 43 OF 66

A-207 PASSAGEWAY PW-05 ELEVATIONS 44 OF 66

A-208 PASSAGEWAY PW-06 ELEVATIONS 45 OF 66

A-209 PASSAGEWAY PW-06 ELEVATIONS 46 OF 66

A-210 PASSAGEWAY PW-07 ELEVATIONS 47 OF 66

A-211 PASSAGEWAY PW-08 ELEVATIONS 48 OF 66

A-212 PASSAGEWAY PW-09A ELEVATIONS 49 OF 66

A-213 PASSAGEWAY PW-09B ELEVATIONS 50 OF 66

A-214 PASSAGEWAY PW-01A ELEVATIONS 51 OF 66

A-215 PASSAGEWAY PW-03A ELEVATIONS 52 OF 66

A-301 PASSAGEWAY SECTIONS 53 OF 66

A-601 ROOM AND DOOR SCHEDULES 54 OF 66

M-001 MECHANICAL LEGEND, ABBREVIATIONS AND GENERAL NOTES 55 OF 66

M-100 PASSAGEWAY MECHANICAL PLAN (BASE BID) 56 OF 66

M-100A PASSAGEWAY MECHANICAL PLAN 57 OF 66

M-101 COMPRESSED AIR PLAN (BASE BID) 58 OF 66

M-101A COMPRESSED AIR PLAN 59 OF 66

E-001 ELECTRICAL LEGEND, ABBREVIATIONS AND GENERAL NOTES 60 OF 66

EP-100 PASSAGEWAY POWER AND SYSTEMS PLAN (BASE BID) 61 OF 66

EP-100A PASSAGEWAY POWER AND SYSTEMS PLAN 62 OF 66

EL-100 PASSAGEWAY LIGHTING PLAN (BASE BID) 63 OF 66

EL-100A PASSAGEWAY LIGHTING PLAN 64 OF 66

E-501 ELECTRICAL DETAILS AND SCHEMATICS 65 OF 66

IC-100 ENCLOSURE CONTROL COMMUNICATION PLAN 66 OF 66
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1.3   SUPPLEMENTARY INFORMATION

These supplementary drawings may not be a part of the contract but are 
included with the drawings for information.

1.3.1   Boring Logs

The Government does not guarantee that borings indicate actual conditions, 
except for the exact locations and the time that they were made. The 
boring logs are included as part of the solicitation and are attached to 
this specification section. 

1.3.2   Subsurface Data

Subsurface data, not specified or indicated, have been obtained by the 
Government at the station. The soils report is included as part of the 
solicitation.

Atttachment: Boring Logs
    -- End of Document --
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13-0950 S 
 

January 10, 2014 
 
 
McHenry Architecture 
Attention: Mr. Mark Gianniny, R.A. LEED BD+C  
4 Market Street 
Portsmouth, NH 03801 
 
Subject: Letter of Findings 
  Dry Dock #1 Area – Utilization Study 

Portsmouth Naval Shipyard 
Kittery, Maine 

 
Dear Mark: 
 
In accordance with our Proposal dated December 10, 2013, we have performed 
subsurface explorations for the Dry Dock #1 Area – Utilization Study at the Portsmouth 
Naval Shipyard (PNSY) in Kittery, Maine.  Our exploration work was performed on 
December 14, 2013.   
 
Four test boring explorations (B-10, B-11, B-13, and B-14) were performed as part of 
the first phase of exploration work, during a weekend.  The first phase of exploration 
work was intended to include six test boring locations.  However, Borings B-8 and B-3 
could not be performed due to access restrictions by cranes associated with 
reconstruction work being performed along Berth 2 (B-8), and a parked government 
vehicle (B-3).   
 
The test borings encountered a surficial layer of bituminous concrete pavement on the 
order of 1 inch in thickness, overlying granular fill consisting of silty gravelly sand.  The 
test borings encountered refusal (probable weathered bedrock) surfaces at each of their 
locations, at depths varying between 1.2 feet and 2.5 feet below the existing ground 
surface.  Free water was not observed at the exploration locations. 
 
Please refer to the attached Exploration Location Plan on Sheet 1 which depicts the 
exploration locations and existing site features.  Please refer to the attached exploration 
logs on Sheets 2 through 5 for a more detailed description of the findings. 



13-0950 S 
January 10, 2014 

 
 

 2

Based on test boring logs provided by you, for explorations previously performed by 
others within Building 155 located in the vicinity of Dry Dock #1, it is our opinion that our 
subsurface findings are in general agreement with those from the previous exploration 
work.  Refusal surfaces were as shallow as 4.0 and 4.5 feet as indicated on the boring 
logs for previous Borings B-501 and B-502, with weathered bedrock observed as 
shallow as 1.5 feet and 1.0 feet, respectively. 
 
Additional exploration work is planned at a later date.  We will perform further evaluation 
of the findings and preparation of our geotechnical report once the additional exploration 
work is performed.  If you have any questions, please don't hesitate to contact us.  We 
would be happy to assist you. 
 
Sincerely, 
 
S.W.COLE ENGINEERING, INC. 
 
 

 

Nathan B. Seguin, P.E.    

Geotechnical Engineer   

 





BORING NO.:

SHEET:

PROJECT NO.:

PROJECT / CLIENT: DRY DOCK #1 AREA - UTILIZATION STUDY / MCHENRY ARCHITECTURE DATE START:
LOCATION: PORTSMOUTH NAVAL SHIPYARD - KITTERY, MAINE DATE FINISH:
DRILLING CO. : GREAT WORKS TEST BORING, INC.

SWC REP.:
CASING:
SAMPLER:
CORE BARREL:

CASING 
BLOWS

PER 
FOOT NO. PEN. REC.

DEPTH 
@ BOT 0-6 6-12 12-18 18-24

 0.1' BITUMINOUS CONCRETE PAVEMENT
 1D 2" 2" 1.7' 50-2" BROWN SILTY GRAVELLY SAND (FILL) - OBSERVED AUGER CUTTINGS
 2.5'
 
 REFUSAL @ 2.5' ON PROBABLE WEATHERED BEDROCK
  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
  
 
 
 
 
  
 
  
 
 
 
 

SAMPLES: SOIL CLASSIFIED BY: REMARKS:
D = SPLIT SPOON
C = 2" SHELBY TUBE     DRILLER - VISUALLY STRATIFICATION LINES REPRESENT THE
S = 3" SHELBY TUBE X     SOIL TECH. - VISUALLY APPROXIMATE BOUNDARY BETWEEN SOIL TYPES
U = 3.5" SHELBY TUBE     LABORATORY TEST AND THE TRANSITION MAY BE GRADUAL.

BORING LOG

N. SEGUIN

ELEVATION:

TYPE SIZE I.D. HAMMER WT.

DRILLER:

HAMMER FALL

NOT AVAILABLE
PETE MICHAUD

B-10
1 OF 1

13-0950

12/10/2013
12/10/2013

SAMPLE SAMPLER BLOWS PER 6"

2"
2"

N/AN/A
SS

SSA N/A
140 lb

BORING NO.: B-10

30 in
N/A

STRATA & TEST DATA

WATER LEVEL INFORMATION
FREE WATER NOT OBSERVED

DEPTH

2



BORING NO.:

SHEET:

PROJECT NO.:

PROJECT / CLIENT: DRY DOCK #1 AREA - UTILIZATION STUDY / MCHENRY ARCHITECTURE DATE START:
LOCATION: PORTSMOUTH NAVAL SHIPYARD - KITTERY, MAINE DATE FINISH:
DRILLING CO. : GREAT WORKS TEST BORING, INC.

SWC REP.:
CASING:
SAMPLER:
CORE BARREL:

CASING 
BLOWS

PER 
FOOT NO. PEN. REC.

DEPTH 
@ BOT 0-6 6-12 12-18 18-24

 0.1' BITUMINOUS CONCRETE PAVEMENT
 1.0' DARK BROWN SILTY GRAVELLY SAND (FILL) - OBSERVED AUGER CUTTINGS
 1.9' BROWN SILTY GRAVELLY SAND (FILL) - OBSERVED AUGER CUTTINGS
 
 REFUSAL @ 1.9' ON PROBABLE WEATHERED BEDROCK
  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
  
 
 
 
 
  
 
  
 
 
 
 

SAMPLES: SOIL CLASSIFIED BY: REMARKS:
D = SPLIT SPOON
C = 2" SHELBY TUBE     DRILLER - VISUALLY STRATIFICATION LINES REPRESENT THE
S = 3" SHELBY TUBE X     SOIL TECH. - VISUALLY APPROXIMATE BOUNDARY BETWEEN SOIL TYPES
U = 3.5" SHELBY TUBE     LABORATORY TEST AND THE TRANSITION MAY BE GRADUAL. BORING NO.: B-11

30 in
N/A

STRATA & TEST DATA

WATER LEVEL INFORMATION
FREE WATER NOT OBSERVED

DEPTH
SAMPLE SAMPLER BLOWS PER 6"

2"
2"

N/AN/A
SS

SSA N/A
140 lb

B-11
1 OF 1

13-0950

12/10/2013
12/10/2013

BORING LOG

N. SEGUIN

ELEVATION:

TYPE SIZE I.D. HAMMER WT.

DRILLER:

HAMMER FALL

NOT AVAILABLE
PETE MICHAUD

3



BORING NO.:

SHEET:

PROJECT NO.:

PROJECT / CLIENT: DRY DOCK #1 AREA - UTILIZATION STUDY / MCHENRY ARCHITECTURE DATE START:
LOCATION: PORTSMOUTH NAVAL SHIPYARD - KITTERY, MAINE DATE FINISH:
DRILLING CO. : GREAT WORKS TEST BORING, INC.

SWC REP.:
CASING:
SAMPLER:
CORE BARREL:

CASING 
BLOWS

PER 
FOOT NO. PEN. REC.

DEPTH 
@ BOT 0-6 6-12 12-18 18-24

 0.1' BITUMINOUS CONCRETE PAVEMENT
 1D 2" 0" 1.2' 50-2" 1.2' BROWN SILTY GRAVELLY SAND (FILL) - OBSERVED AUGER CUTTINGS
 
 REFUSAL @ 1.2' ON PROBABLE WEATHERED BEDROCK
 
  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
  
 
 
 
 
  
 
  
 
 
 
 

SAMPLES: SOIL CLASSIFIED BY: REMARKS:
D = SPLIT SPOON
C = 2" SHELBY TUBE     DRILLER - VISUALLY STRATIFICATION LINES REPRESENT THE
S = 3" SHELBY TUBE X     SOIL TECH. - VISUALLY APPROXIMATE BOUNDARY BETWEEN SOIL TYPES
U = 3.5" SHELBY TUBE     LABORATORY TEST AND THE TRANSITION MAY BE GRADUAL.

BORING LOG

N. SEGUIN

ELEVATION:

TYPE SIZE I.D. HAMMER WT.

DRILLER:

HAMMER FALL

NOT AVAILABLE
PETE MICHAUD

B-13
1 OF 1

13-0950

12/10/2013
12/10/2013

SAMPLE SAMPLER BLOWS PER 6"

2"
2"

N/AN/A
SS

SSA N/A
140 lb

BORING NO.: B-13

30 in
N/A

STRATA & TEST DATA

WATER LEVEL INFORMATION
FREE WATER NOT OBSERVED

DEPTH

4



BORING NO.:

SHEET:

PROJECT NO.:

PROJECT / CLIENT: DRY DOCK #1 AREA - UTILIZATION STUDY / MCHENRY ARCHITECTURE DATE START:
LOCATION: PORTSMOUTH NAVAL SHIPYARD - KITTERY, MAINE DATE FINISH:
DRILLING CO. : GREAT WORKS TEST BORING, INC.

SWC REP.:
CASING:
SAMPLER:
CORE BARREL:

CASING 
BLOWS

PER 
FOOT NO. PEN. REC.

DEPTH 
@ BOT 0-6 6-12 12-18 18-24

 0.1' BITUMINOUS CONCRETE PAVEMENT
 BROWN SILTY GRAVELLY SAND (FILL)
 1D 14" 10" 2.2' 14 15 50-2" 2.3' ~ MEDIUM DENSE ~
 
 REFUSAL @ 2.3' ON PROBABLE WEATHERED BEDROCK
  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
  
 
 
 
 
  
 
  
 
 
 
 

SAMPLES: SOIL CLASSIFIED BY: REMARKS:
D = SPLIT SPOON
C = 2" SHELBY TUBE     DRILLER - VISUALLY STRATIFICATION LINES REPRESENT THE
S = 3" SHELBY TUBE X     SOIL TECH. - VISUALLY APPROXIMATE BOUNDARY BETWEEN SOIL TYPES
U = 3.5" SHELBY TUBE     LABORATORY TEST AND THE TRANSITION MAY BE GRADUAL. BORING NO.: B-14

30 in
N/A

STRATA & TEST DATA

WATER LEVEL INFORMATION
FREE WATER NOT OBSERVED

DEPTH
SAMPLE SAMPLER BLOWS PER 6"

2"
2"

N/AN/A
SS

SSA N/A
140 lb

B-14
1 OF 1

13-0950

12/10/2013
12/10/2013

BORING LOG

N. SEGUIN

ELEVATION:

TYPE SIZE I.D. HAMMER WT.

DRILLER:

HAMMER FALL

NOT AVAILABLE
PETE MICHAUD

5



1R. W. Gillespie & Associates, Inc.
p j technicalirigineering Geohydrology Materials Testing Services

/
16 August 2013

Steven J. Sargent, P.E.
Oak Point Associates
85 Middle Street
Portsmouth, NH 03801
Email: ssargent@oakpoint.com

Subject: Geotechnical Evaluation
P266 — Structural Shop Consolidation Project
Portsmouth Naval Shipyard
Kittery, Maine
RWG&A Project No. 0767-101

Dear Mr. Sargent:

R. W. Gillespie & Associates, Inc., (RWG&A) is pleased to present the results of our
geotechnical evaluation for the P266 Structural Shop Consolidation Project at the Portsmouth
Naval Shipyard in Kittery, Maine. This work was performed in general accordance with RWG&A
Proposal No. P-8288G1 dated 14 November 2012 and Addendum 1 to Proposal P-8288G1 dated 20
May 2013. The purpose of the evaluation was to obtain information about subsurface conditions on
which to base recommendations for design and construction of building structure and certain
machine foundations, slabs, and pavement sections. Geotechnical exploration and testing for a
potential construction dewatering infiltration area and certain machine and above ground storage
tank foundations were in progress when this report was prepared. Evaluations and
recommendations for these features will be provided in the near future.

RWG&A scope of services also included limited environmental sampling and analytical
testing of soil and groundwater. Results of analytical testing from Buildings 75 and 76 were
provided in RWG&A’s report Transmittal ofEnvironmental Soil and Groundwater Sampling
Results, P266 Structural Shops Consolidation Project dated 22 May 2013. Results of analytical
testing from Building 155 will be provided under separate cover.

The attached report presents the results of RWG&A’s subsurface explorations, laboratory
testing, and engineering evaluations, and provides geotechnical design recommendations for
building structure foundations, ground floor slabs, and pavement sections. In summary, subsurface
conditions consist of concrete or bituminous pavement over fill underlain by bedrock. Thin layers
of naturally deposited soils were encountered below fill in the north end of Building 75. Free water
was observed in the observation wells at depths of about 5 to 8 feet below ground surface.

Corporate Office: 86 Industrial Park Road, Suite 4 Saco, ME 04072 • 207-286-8008 • Fax 207-286-2882
Branch Office: 200 International Drive, Suite 170 Portsmouth, NH 03801 • 603-427-0244 • Fax 603-430-2041

wwwrwgillespie.com



R. W. Gillespie & Associates, Inc
Page -2-

With proper site preparation, foundations for mezzanines and additions to Buildings 75 and
76 may be supported on spread and/or continuous footings bearing on bedrock, bearing on lean
concrete mats placed on bedrock, or be supported by micropiles in bedrock. Foundations for the
Building 75 Lean-To may be supported on the in-place soils with ground improvement and/or
bedrock. Ground floor slabs may be slab-on-grade construction.

It is anticipated that the contractor will encounter naturally deposited soils and granular
borrow in excavations that might not meet the requirements for structural fill or be suitable for use as
backfill. Bedrock removal by mechanical means will be required for new foundations. Dewatering
by open pumping is anticipated as free water levels observed were generally below anticipated
excavation depths.

We have enjoyed working with Oak Point Associates on this project. If you have any
questions or if we may be of further service, please contact us.

MRG/EJW:md
In quadruplicate

g:projts\O7OO\O7670767-1O1’report 2013-08-5 gi report 0767-10 l.docx

Very truly yours,
R. W. GILLESPIE & ASSOCIATES, INC.

Engineer

RWG&A Project No. 0767-101 16 August2013
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34. Prior to structural fill base placement, the exposed subgrade should be compacted with a
minimum of four passes of a 5-ton, or larger, vibratory roller, two each of mutually
perpendicular directions to improve density of fill soils. Areas where soft and/or loose soils
are encountered or that weave andlor rut in excess of 1-inch in depth should be excavated
and replaced with compacted structural fill.

35. Exterior slabs at entrances and other locations sensitive to frost action should be underlain
by a minimum of four feet ofunderdrain stone or structural fill. Underdrain stone should be
wrapped in a filter fabric. Underdrain stone should consist of Maine DOT, 703.22
Underdrain Backfill Material Type C. The surrounding area should be pitched to drain
away from the building and slabs in order to reduce available moisture for ice and frost
lense generation.

36. Perimeter footing drains should be installed at the exterior bottom of footing level or at
least 18 inches below the adjacent finished floor level, whichever is lower. The drains
should consist ofperforated pipe bedded in 2 cubic feet of underdrain stone per linear foot.
The underdrain stone should be completely wrapped in a filter fabric.

37. Flow from the foundation drains should be conveyed by gravity to a surface drainage
feature or storm drain that will be free flowing at all times and under all conditions.
Multiple outlets should be provided so as not to be dependent on a single flow path. Roof
drains should not be connected to the foundation drains.

7.07 Elevator Pits

38. If perimeter foundation drains are not installed at the base of elevator pits, the elevator pits
should be provided with a pumped foundation drainage system or be waterproofed and
designed to resist uplift forces due to groundwater. A minimum design factor of safety of
1.25 against uplift, calculated as the ratio ofresisting force to hydrostatic uplift force on the
base slab with water level at ground surface or the 100-year flood level should be used. The
above recommendation is for resistance to long-term uplift forces assuming that adequate
dewatering will be provided and continued until backfilling has been completed to prevent
floatation during construction.

7.08 Pavement Sections — Building 155

39. It is understood the concrete floor slab would remain in-place below the pavement section.
To reduce the magnitude of abrupt settlement and pavement reflective cracking, minimum
recommended base thickness over the concrete slab is 6 inches. The concrete slab should
be removed where the base thickness would otherwise be less than the minimum
recommended thickness.

40. Prior to the start of paving in areas where the concrete slab is removed, it is recommended
the pavement section subgrade be compacted by several passes with a smooth drum roller
and a thorough evaluation of the paved area subgrade be undertaken. The evaluation
should include proof-rolling of the paved areas with a loaded tandem axle dump truck

RWG&A Project No. 0767-101 16 August 2013
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weighing not less than 15 tons to aid in identifying soft pockets and areas of excess
yielding. Wet or saturated subgrades should not be proof-rolled. In-place density testing
should be used as a supplement to proof-rolling and in areas that are inaccessible to
proof-rolling equipment.

Proof-rolling should not be performed on or close to culverts, pipes, conduits, or other
underground construction that might be damaged. Proof-rolling in open areas should occur
in one direction and then repeated in the mutually perpendicular direction. Proof-rolling in
roadways and access drives may be performed using two passes in the direction of traffic
lanes. Soft spots, unsatisfactory soils, areas of excessive pumping, or rutting in excess of 1
inch in depth should be excavated and replaced with suitable compacted fill.

41. The new paved area after demolition of Building 155 should be provided with the
following pavement sections. Materials and placement methods should meet the current
Maine Department of Transportation requirements.

Thickness in Inches
Component

Over Slab No Slab Support

Surface Course (Maine DOT Type 12.5 mm) 2 2

Binder Course (Maine DOT Type 19 mm) 4* 4*

Gravel Base (Maine DOT 703.06 Type A) 6 6

Subbase (Maine DOT 703.06 Type D) -- 12

Totals 12 24

* Binder course should be placed and compacted in two lifts in accordance with Maine DOT
requirements.

7.09 Utilities

42. Utilities may be earth supported. Bedding placed between the utility and subgrade should
meet the utility and manufacturer requirements for the type of conduit or pipe being
installed.

43. It is difficult to properly place and compact trench backfill material where a trench box or
excavation shield is used. There is a tendency during construction to remove the trench box
after the pipe is installed and then end-dump backfill material with little or no compactive
effort applied. The usual result of the above construction practice is post-construction
settlement of the ground surface along the trench alignment. This settlement may be
tolerable for cross-country alignments; however, under paved areas, this usually means
having to re-level the surface years after the construction is complete. If this situation is not
acceptable, a systematic compaction effort must be applied to the trench backfill below
pavements.

RWG&A Project No. 0767-101 16 August 2013



DRYDOCK #1
BLDG# 155
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LEGEND:

B501 APPROXIMATE LOCATION OF SOIL BORING
PERFORMED BY RWG&A AUGUST 2013

SOURCE.
DRAWiNG TITLED “BORING LOCATION PLAN (BUILDING 155)”
BY OAK POINT ASSOCIATES DATED 27 JUNE 2013.

FIGURE 3
BORING LOCATION PLAN - BUILDING 155
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Project Name: P266 Structural Shops Consolidation-PNS

RWG&A Project No. 0767-101
Location: Kittery, Maine
Client: Oak Point Associates
RWG&A Representative: C. Morrell

Location: See Exploration Location Plan

Abandonment Method: Backfilled with cuttings.
2’

Drilling Contractor: Northern Test Boring
Drill Rig: Diedrich D50
Driller Rep.: M. Nadeau
Date Started: 08/01/2013
Date Completed: 08/01/2013
Surface Elevation: 0
Drilling Method: SSA
Casino Tvoe: NA

R.W.

Gillespie & Associates, Inc.
Boring Log: B-501

Total Depth (ft): 4.5
IGeotethnica1Engineenng.Geohydro1ogy.Matena1sTestAngServices

Sheet I of I

DESCRIPTION OF MATERIAL

inches).

CD

LU

9

Ui
z
LU
I-.z
0
ci
LU

D

0

FILL; Silty sand with gravel, very dense, moist, fine to medium sand, little

\silt, few gravel, brown.

Probable weathered bedrock beginning at 1.5’.

5

Bottom of Exploration at 451; Auger Refusal, probable bedrock.

12
50/4”

7 GS50+

ppm.

*water depth was measured from ground surface 1 hour after drilling.



R.W. Gillespie & Associates, Inc.
Boring Log: B-502

(jGeotethnica1 Engineering Geohydrotogii Matenals Testrng Services Tota) Depth (ft): 4

Sheet I of I

Project Name: P266 Structural Shops Consolidation-PNS

RWG&A Project No. 0767-101

Location: Kittery, Maine

Client: Oak Point Associates

RWG&A Representative: C. Morrell

Boring Location: See Exploration Location Plan

Boring Abandonment Method: Backfilled with cuttings.

Not Cbs.

______________

DESCRIPTION OF MATERIAL

Drilling Contractor: Northern Test Boring

Drill Rig: Diedrich D50
Driller Rep.: M. Nadeau

Date Started: 08/01/2013

Date Completed: 08/0112013

Surface Elevation: 0
Drilling Method: SSA

Casina Tvoe: NA

CONCRETE (9 inche).

z

w
>
0
C.)w

w
-J
0

CD

Lu

Lu

I—
z

z
0
0
Lu

D
I.
U)

0

U)
Lu
F—
cn

\ FILL; Gravelly sand, very dense, dry, medium to coarse sand, little gravel

\and weathered rock fragments, few fme sand, gray-brown.

Probable weathered bedrock beginning at 1’.

1

Bottom of Exploration at 4’; Auger Refusal, probable bedrock.

50/1’ 50+

s were 0 ppm.



Geotethnic1 Engineering.Gethydrology.Matenals Testing Services
): 12

lame: P266 Structural Shops Consolidation-PNS

Project No. 0767-101
Location: Kittery, Maine
Client: Oak Point Associates
RWG&A Representative: C. Morrell
Boring Location: See Exploration Location Plan

Boring Abandonment Method: Backfihled with cuttings.
8’

Sheet I of I
Drilling Contractor: Northern Test Boring

Drill Rig: Diedrich D50
Driller Rep.: M. Nadeau
Date Started: 08/01/2013
Date Completed: 08/01/2013
Surface Elevation: 0
Drilling Method: SSA
Casino Tvoe: NA

DESCRIPTION OF MATERIAL

\CONCRETE (7 ii).

FILL; Silty sand with gravel, medium dense to dense, moist, fine to mediurr

sand, little silt, few gravel, dark brown then brown.

Larger gravel and shotrock fill from 1.5’ to 2’.

z
>-

CD

LU

11
LU

z
LU

z
0
C-)
LU

D
I
U)

0

U)

LU

en

coarse sand, slight organic odor, brown.
SILTY SAND (SM); Loose, wet, fine to medium sand, little silt, trace

13

10

11

13

13

31

11

8

5

12

9

13

14

GS

GS

GS

19
16
15
12
8
7
4
6
5
4
4
4
3
3
2
2
5
7
5
7

SILTY SAND WITH GRAVEL (SM); Medium dense, wet, fine to medium

sand, some silt, trace gravel, gray.

Bottom of Exploration at 12’; Not Refusal.

oie interval.



• Boring Log: B-504

Total Depth (ft): 12

Sheet I of I

Project Name: P266 Structural Shops Consolidation-PNS Drilling Contractor: Northern Test Boring

RWG&A Project No. 0767-101 Drill Rig: Diedrich D50

Location: Kittery, Maine Driller Rep.: M. Nadeau

Client: Oak Point Associates Date Started: 08/01/2013

RWG&A Representative: C. Morrell Date Completed: 08/01/2013

Boring Location: See Exploration Location Plan Surface Elevation: 0

Boring Abandonment Method: Backfllled with cuttings. Drilling Method: SSA

Observed Water Depth: 7’ Casing Type: NA

.
DESCRIPTION OF MATERIAL ° LU

S-i \ASPHALTIC PAVEMENT (4 inches). 14 11 23 6 NM

—
\ FILL; Gravelly sand, medium dense, moist, fme to coarse sand, few gravel, 11

\few silt, light brown.
12

S-2 FILL; Silty sand with gravel, loose to medium dense, moist, fme to medium 7 7

sand, some silt, little gravel and shotrock fill, dark brown and black. 4
3

S-3
5 12 8 NM

S-4 Increased drilling resistance, possible cobble-sized fill from 7’ - 9’. 4 18 13 NM

10 S-5
4 26 10 NM

16
10

Bottom of Exploration at 12’; Not Refusal. 8

15

20

25

Notes: AU PID readings were 0 ppm.



• Boring Log: B-505

Total Depth (ft): 10

Sheet 1 of I

Project Name: P266 Structural Shops Consolidation-PNS Drilling Contractor: Northern Test Boring

RWG&A Project No. 0767-101 Drill Rig: Diedrich D50

Location: Kittery, Maine Driller Rep.: M. Nadeau

Client: Oak Point Associates Date Started: 08/01/2013

RWG&A Representative: C. Morrell Date Completed: 08/01/2013

Boring Location: See Exploration Location Plan Surface Elevation: 0
Boring Abandonment Method: Backfilled with cuttings. Drilling Method: SSA

Observed Water Depth: Not Obs. Casing Type: NA

• DESCRIPTION OF MATERIAL
w

U) Q

s-i \ASPHALTIC PAVEMENT (3.5 inches). 11 4 14

\ FILL; Gravelly sand, medium dense, moist, fme to coarse sand, few gravel, 6

\few silt, light brown.
8

S2 FILL; Silty sand with gravel, medium dense, moist, fme to medium sand, 16 21 11 GS

some silt, little gravel and shotrock fill, dark brown and black. 12
9

S-3 14 17 8 GS

S-4 Increased drilling resistance, possible weathered bedrock from 7’ - 10’. 2 50+

50/5’

Bottom of Exploration at 10’; Auger Refusal, probable bedrock.

15

20

25

Notes; All PID readings were 0 ppm.
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DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

DOCUMENT 00 22 13.00 20

SUPPLEMENTARY INSTRUCTIONS TO OFFERORS
02/14

PART 1   GENERAL

1.1   CONTRACT LINE ITEMS
The terms Offeror and Bidder and versions thereof (offer/bid) have the 
same definition as used within this contract.

Provide the Contract Line Item (CLIN) lump sum price for the following 
items:

CLIN 0001 - BASE PRICE.   Price includes the following:

CLIN 0001AA.  Price for the entire work associated with the M-140 Complex 
(Volume 2) complete to the 5 foot line outside of the building, in 
accordance with the drawings and specifications, but excluding work 
described in Contract Line Item CLIN 0001AB, 0001AC, 0001AD, 0001AE, 
0001AF, 0001AG, 0001AH, 0001AI, 0001AJ, 0002, 0003, 0004, 0005, 0006, 
0007, 0008, 0009, 0010, 0011, 0012, 0013, 0014, 0015, 0016, 0017, 
0018, and 0019. Work associated with the railings on the roof, 
turnstile, and stairs to the M-140 crane bay shall be excluded from 
this price. In lieu of stairs to the M-140 crane bay costs shall be 
included below for the price for ladders to crane bay including ladder 
cages. Costs shall be provided for the sub element items as indicated 
below.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0001AA

0001AA-1 Metals $__________

0001AA-2 Thermal & Moisture Protection $__________

0001AA-3 Openings $__________

0001AA-4 Finishes $__________

0001AA-5 Mechanical $__________

0001AA-6 Electrical & Controls $__________

0001AA-7 Cranes $__________

0001AA-8 Ladders to Crane Bay in Lieu of Stairs 
(Stairs provided as Bid Option #2)

$__________

DOCUMENT 00 22 13.00 20  Page 2



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0001AA

0001AA M-140 Complex (Volume 2) $__________

CLIN 0001AB.  Price for the entire work associated with DRE-7 (Volume 3), 
complete to the 5 foot line outside of the building, in accordance 
with the drawings and specifications, but excluding work described in 
CLIN 0001AA, 0001AC, 0001AD, 0001AE, 0001AF, 0001AG, 0001AH, 0001AI, 
0001AJ, 0002, 0003, 0004, 0005, 0006, 0007, 0008, 0009, 0010, 0011, 
0012, 0013, 0014, 0015, 0016, 0017, 0018, and 0019.  Work associated 
with the railings on the roof shall be excluded from this price. Costs 
shall be provided for the sub element items as indicated below.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0001AB

0001AB-1 Metals $__________

0001AB-2 Thermal & Moisture Protection $__________

0001AB-3 Openings $__________

0001AB-4 Finishes $__________

0001AB-5 Mechanical $__________

0001AB-6 Electrical & Controls $__________

0001AB-7 Crane $__________

0001AB DRE-7 Enclosure (Volume 3) $__________

CLIN 0001AC.  Price for the entire work associated with ACE-3 (Volume 5), 
complete to the 5 foot line outside of the building, in accordance 
with the drawings and specifications, but excluding work described in 
CLIN 0001AA, 0001AB, 0001AD, 0001AE, 0001AF, 0001AG, 0001AH, 0001AI, 
0001AJ, 0002, 0003, 0004, 0005, 0006, 0007, 0008, 0009, 0010, 0011, 
0012, 0013, 0014, 0015, 0016, 0017, 0018, and 0019. Work associated 
with the railings on the roof, and turnstile shall be excluded from 
this price. Costs shall be provided for the sub element items as 
indicated below.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0001AC

0001AC-1 Metals $__________

0001AC-2 Thermal & Moisture Protection $__________
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CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0001AC

0001AC-3 Openings $__________

0001AC-4 Finishes $__________

0001AC-5 Mechanical $__________

0001AC-6 Electrical & Controls $__________

0001AC ACE-3 (Volume 5) $__________

CLIN 0001AD.  Price for the entire work associated with the Passageways 
(Volume 6), in accordance with the drawings and specifications, but 
excluding work described in CLIN 0001AA, 0001AB, 0001AC, 0001AE, 
0001AF, 0001AG, 0001AH, 0001AI, 0001AJ, 0002, 0003, 0004, 0005, 0006, 
0007, 0008, 0009, 0010, 0011, 0012, 0013, 0014, 0015, 0016, 0017, 
0018, and 0019. Costs shall be provided for the sub element items as 
indicated below.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0001AD

0001AD-1 Metals $__________

0001AD-2 Thermal & Moisture Protection $__________

0001AD-3 Openings $__________

0001AD-4 Finishes $__________

0001AD-5 Mechanical $__________

0001AD-6 Electrical & Controls $__________

0001AD Passageways (Volume 6) $__________

CLIN 0001AE.  Price for the entire project Site Work (Volume 1), outside 
the  facilities' 5 foot  line, complete in accordance with the 
drawings and specifications but excluding work described in CLIN 
0001AA, 0001AB, 0001AC, 0001AD, 0001AF, 0001AG, 0001AH, 0001AI, 
0001AJ, 0002, 0003, 0004, 0005, 0006, 0007, 0008, 0009, 0010, 0011, 
0012, 0013, 0014, 0015, 0016, 0017, 0018, and 0019.
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CLIN DESCRIPTION TOTAL PRICE FOR 0001AE

0001AE Site Work $__________

CLIN 0001AF.  Include a unit price for foundation piles for any reduction 
or additional piles identified, that differs from the work included in 
the contract, as the work is performed. Provide unit pricing per the 
schedule below.

CLIN ITEM UNIT UNIT PRICE

0001AF Piling Linear feet $_______

CLIN 0001AG.  Include a unit price for Concrete for any reduction or 
additional concrete work identified, that differs from the work 
included in the contract, as the work is performed. Provide unit 
pricing per the schedule below.

CLIN ITEM UNIT UNIT PRICE

0001AG Concrete Cubic Yard $_______

CLIN 0001AH.  Include a unit price for ledge removal for any reduction or 
additional ledge removal identified, that differs from the work 
included in the contract, as the work is performed. Provide unit 
pricing per the schedule below.

CLIN ITEM UNIT UNIT PRICE

0001AH Ledge Removal Cubic Yard $_______

CLIN 0001AI.  Include a unit price for rock anchors for any reduction or 
additional rock anchors identified, that differs from the work 
included in the contract, as the work is performed. Provide unit 
pricing per the schedule below.
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CLIN ITEM UNIT UNIT PRICE

0001AI Rock Anchors EA $_______

CLIN 0001AJ.  Price for Building 2 system infrastructure connections 
associated with the communications, NMCI, security, and PA systems 
complete in accordance with drawings and specifications and in 
accordance with the following schedule: 

CLIN ITEM TOTAL PRICE FOR CLIN 0001AJ

0001AJ Building 2 System 
Infrastructure Tie-In

$__________

CLIN 0002  Option Item No. 1 - Price includes the following:

    Price for providing all work in connection with RAE-SP-6 & RAE-4 
(Volume 4), complete in accordance with the drawings and 
specifications.Costs shall be provided for the sub element items as 
indicated below.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0002

0002-1 Metals $__________

0002-2 Thermal & Moisture Protection $__________

0002-3 Openings $__________

0002-4 Finishes $__________

0002-5 Mechanical $__________

0002-6 Electrical & Controls $__________

0002-7 Crane $__________

0002 RAE-SPE-6 & RAE-4 (Volume 4) $__________

CLIN 0003  Option Item No. 2 - Price includes the following:

    Price for providing all work in connection with Addition of Handrails 
on Roof Sections on the DRE-7 and M-140 Complex, Turnstiles, and 
Addition of Stairs in Lieu of Ladders to the Crane Bay in the M-140 
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Complex as indicated in the drawings and speciifcations.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0003

0003 Miscellaneous Steel Components $__________

CLIN 0004  Option Item No. 3 - Price includes the following:

    Price for providing all work in connection with construction of 
straight passageway sections in lieu of the Shipyard constructing the 
passageway sections as indicated on the drawings. The following 
passageway sections shall be included in the price for this work: 
PW-03 and PW-08.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0004

0004 Construction of Straight Passageway 
Sections PW-03 and PW-08

$__________

CLIN 0005  Option Item No. 4 - Price includes the following:

    Price for providing all work in connection with the construction and 
addition of the Storage Annex to DRE-7, including passageway and slab 
modifications, as indicated on the drawings. The drawings associated 
with the additions of the DRE-7 annex are indicated with the XXX-XA 
drawing notation.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0005

0005 DRE-7 Storage Annex $__________

CLIN 0006  Option Item No. 5 - Price includes the following:

    Price for providing all work in connection with the construction of 
the Support Towers as indicated on the Drawings.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0006

0006 Support Towers $__________

CLIN 0007  Option Item No. 6 - Price includes the following:

    Price for providing all work in connection with the construction and 
addition of the Two-Level M-140 Storage Enclosure, including 
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passageway and slab modifications, as indicated on the drawings. The 
drawings associated with the additions of the M-140 storage enclosure 
are indicated with the XXX-XA drawing notation.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0007

0007 Two-Level M-140 Storage Enclosure $__________

CLIN 0008  Option Item No. 7 - Price includes the following:

    Price for providing all work in connection with the construction of 
the RAE-SP-6 Temporary Roof as indicated on the Drawings.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0008

0008 RAE-SP-6 Temporary Roof $__________

CLIN 0009  Option Item No. 8 - Price includes the following:

    Price for providing all work in connection with the application and 
installation of additional spray foaming at joint locations in addtion 
to that indicated in the drawings and specifications for additional 
weather/air infiltration measures for the DRE-7 and M-140 enclosures. 
Price for this option shall include the joints required for CLIN 0005 
and CLIN 0009.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0009

0009 Additional Spray Foam at Joints in 
M-140 & DRE-7

$__________

CLIN 0010  Option Item No. 9 - Price includes the following:

    Price for providing all work in connection with CLIN 0002 - RAE-4 & 
RAE-SP-6, complete in accordance with the drawings and specifications. 
The Government reserves the unilaterial right to award CLIN 0010 at 
the proposed price within 365 calendar days after the contract award. 
No providions is made for economic price adjustment. Award of CLIN 
0010 extends the contract completion date to June 2019 for elements 
associated with CLIN 0010 only. Line item cost shall be the difference 
in cost from CLIN 0002 to CLIN 0010.
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CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0010

0010 365 Day Award for CLIN 0002 $__________

CLIN 0011  Option Item No. 10 - Price includes the following:

    Price for providing all work in connection with CLIN 0006 - Support 
Towers, complete in accordance with the drawings and specifications. 
The Government reserves the unilaterial right to award CLIN 0011 at 
the proposed price within 365 calendar days after the contract award. 
No providions is made for economic price adjustment. Award of CLIN 
0011 extends the contract completion date to June 2019 for elements 
associated with CLIN 0011 only. Line item cost shall be the difference 
in cost from CLIN 0006 to CLIN 0011.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0011

0011 365 Day Award for CLIN 0006 $__________

CLIN 0012  Option Item No. 11 - Price includes the following:

    Price for providing all work in connection with CLIN 0008 - RAE-SP-6 
Temporary Roof, complete in accordance with the drawings and 
specifications. The Government reserves the unilaterial right to award 
CLIN 0012 at the proposed price within 365 calendar days after the 
contract award. No providions is made for economic price adjustment. 
Award of CLIN 0012 extends the contract completion date to June 2019 
for elements associated with CLIN 0012 only.Line item cost shall be 
the difference in cost from CLIN 0008 to CLIN 0012.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0012

0012 365 Day Award for CLIN 0008 $__________

CLIN 0013  Option Item No. 12 - Price includes the following:

    Price for providing all work in connection with the construction of 
the electrical loadhouse, with the exception of the Isolation 
Transformers - CLIN 0019,  as indicated on the drawings and 
spedifications.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0013

0013 Electrical Loadhouse (No Isolation 
Transformers)

$__________

CLIN 0014  Option Item No. 13 - Price includes the following:
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    Price for providing all work in connection with the construction of 
the underground conduits from the loadhouse and existing MH 
infrastructure to the M-140 Complex and RAE, as indicated on the 
drawings and specifications.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0014

0014 Underground Conduits from 
Loadhouse/Existing MH's to Enclosures 
(M-140 & RAE)

$__________

CLIN 0015  Option Item No. 14  - Price includes the following:

    Price for providing all work in connection with the construction of 
the power cabling from the Loadhouse and existing MH infrastructure to 
the M-140 Complex and RAE storage area as indicated on the drawings 
and specifications.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0015

0015 Power Cabling from Loadhouse to 
Enclosures (M-140 & RAE)

$__________

CLIN 0016  Option Item No. 15 - Price includes the following:

    Price for providing all work in connection with the construction of 
the RAE cabling within existing pathways for power and security, and 
new pathways at the DD#1 tunnel/galley as indicated on the drawings 
and specifications.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0016

0016 RAE Cabling for Power & Security $__________

CLIN 0017  Option Item No. 16 - Price includes the following:

    Price for providing all work in connection with the construction of 
the pavement on areas of the site not provided with concrete cover, as 
indicated on the drawings and specifications.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0017

0017 Pavement $__________

CLIN 0018  Option Item No. 17 - Price includes the following:

    Price for providing all work in connection with CLIN 0015 - RAE 
Topside Connections for Power & Security, complete in accordance with 
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the drawings and specifications. The Government reserves the 
unilaterial right to award CLIN 0018 at the proposed price within 365 
calendar days after the contract award. No providions is made for 
economic price adjustment. Award of CLIN 0018 extends the contract 
completion date to June 2019 for elements associated with CLIN 0012 
only.Line item cost shall be the difference in cost from CLIN 0016 to 
CLIN 0018.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0018

0018 365 Day Award for CLIN 0015 $__________

CLIN 0019  Option Item No. 18 - Price includes the following:

    Price for providing all work in connection with the Isolation 
Transformers required in the electrical loadhouse, in accordance with 
the drawings and specifications. Cost for this item shall include all 
equipment and installation costs associated with the Isolation 
Transformers.

CLIN DESCRIPTION TOTAL PRICE FOR CLIN 
0019

0019 Isolation Transformers in Electrical 
Loadhouse

$__________

1.2   GENERAL BID NOTES

a.  Award will be made on the total sum of Contract Line Items 0001AA, 
0001AB, 0001AC, 0001AD, 0001AE, and 0001AJ.  For CLIN's 0001AF, 
0001AG, 0001AH, and 0001AI enter unit prices  in spaces provided.

b.  The Government reserves the unilateral right to award CLIN 0002, CLIN 
0003, CLIN 0004, CLIN 0005, CLIN 0006, CLIN 0007, CLIN 0008, CLIN 
0009, 0013, 0014, 0015, 0016, 0017, 0018, and 0019 to the Contractor 
at the proposed price within 60 calendar days after the contract 
award.  A firm fixed proposed price is required for all CLIN's.  No 
provision is made for economic price adjustment.  If Options are 
exercised, the contract completion date remains the same as the base 
contract. Award of CLIN's  0010, 0011, and/or 0012 extends the 
contract completion date to June 2019 for items specific to those 
CLIN's only.

c.  Evaluation of Options (JUL 1990).  Except when it is determined in 
accordance with FAR 17.206 (b) not to be in the Government's best 
interest, the Government will evaluate offers for award purposes by 
adding the price for the Option(s) to the total price for CLIN 0001.  
In accordance with FAR 52.217-5, evaluation of options will not 
obligate the Government to exercise the Option(s).

d.  The Government may reject an offer as nonresponsive if it is 
materially unbalanced as to prices for the basic requirement and the 
option  quantities.  An offer is unbalanced when it is based on prices 
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significantly less than cost for some work and prices which are 
significantly overstated for other work.

e.  If any of the CLIN's 0002, 0003, 0004, 0005, 0006, 0007, 0008, 0009, 
0010, 0011, 0012, 0013, 0014, 0015, 0016, 0017, 0018, or 0019 are 
exercised, additional bonding and consent of surety is required.  
Consequently, the Performance Bond must reflect 100 percent of the 
aggregate amount of all Items.  

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

-- End of Document --

DOCUMENT 00 22 13.00 20  Page 12



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

SECTION TABLE OF CONTENTS

DIVISION 01 - GENERAL REQUIREMENTS

SECTION 01 11 00

SUMMARY OF WORK

08/15

PART 1   GENERAL

  1.1   SUBMITTALS
  1.2   WORK COVERED BY CONTRACT DOCUMENTS
    1.2.1   Project Description
    1.2.2   Location
  1.3   OCCUPANCY OF PREMISES
  1.4   DIMENSIONAL TOLERANCES
  1.5   EXISTING WORK
  1.6   ON-SITE PERMITS
    1.6.1   Utility Outage Requests and Utility Connection Requests
  1.7   LOCATION OF UNDERGROUND UTILITIES
    1.7.1   Notification Prior to Excavation
  1.8   GOVERNMENT-INSTALLED WORK
  1.9   COORDINATION WITH GOVERNMENT FOR SITE WORK SAMPLES
  1.10   NAVY AND MARINE CORPS (NMCI) COORDINATION REQUIREMENTS
    1.10.1   NMCI Contractor Access
  1.11   CONTRACTOR PRE-CONSTRUCTION SUBMITTALS
  1.12   PORTSMOUTH NAVAL SHIPYARD SPECIFIC REQUIREMENTS
    1.12.1   Lubricants
    1.12.2   Lifting Plans
  1.13   PROJECT REQUIRED SAMPLES/MOCKUPS
  1.14   PROJECT REQUIRED INSPECTIONS
  1.15   CONTROL BOUNDARIES

PART 2   PRODUCTS

PART 3   EXECUTION

-- End of Section Table of Contents --

SECTION 01 11 00  Page 1



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

SECTION 01 11 00

SUMMARY OF WORK
08/15

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Utility Outage Requests; G

Utility Connection Requests; G

Contractor QA/QC Plan for RAE-SP-6 & RAE-4 Weight Management; G, AE

Contractor QA/QC Plan for M-140 Deck Insert Weight Management; G, 
AE

Contractor QA/QC Plan for Internal Bridge Crane Hook and Envelope 
Limits Management; G, AE

Testing Plan; G, AE

SD-02 Shop Drawings

RAE-SP-6 Lifting Plan; G, AE

RAE-4 Lifting Plan; G, AE

RAE-SP-6 Passageway Connector Lifting Plan; G, AE

Rotatable Passageway Lifting Plan; G, AE

Shipside Passageways Lifting Plans; G, AE

HVAC Skids Lifting Plan; G, AE

ACE-3 Roof Removable Roof Plate Lifting Plan; G, AE

M-140 Deck Insert Lifting Plan; G, AE

Support Tower Lifting Plan; G, AE

Padeye Placards; G

SD-04 Samples

System Module Mockup; G, AE
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SD-06 Test Reports

M-140-3 Deck Insert Demonstration/Inspection; G, AE

M-140-4 Deck Insert Demonstration/Inspection; G, AE

M-140 Complex Railcar Demonstration/Inspection; G, AE

RAE-SP-6 Support Structure Compatability Survey 
Demonstration/Inspection; G, AE

RAE-SP-6 and RAE-4 Fitup Demonstration/Inspection; G, AE

RAE-SP-6 and RAE-4 Weight Demonstration/Inspection; G, AE

Load Test of Padeyes; G, AE

Rotatable Passageway Demonstration/Inspection; G, AE

Passageway Connection to RAE-SP-6 Demonstration and Inspection; G, 
AE

SD-07 Certificates

Coordination With Government For Site Work Samples; G

1.2   WORK COVERED BY CONTRACT DOCUMENTS

1.2.1   Project Description

The work includes the construction and fabrication of several enclosures 
and passageway sections for use at Dry Dock #1. 

The Defueling Complex is made up of several enclosures which are 
summarized below.
Site and Foundations - Volume 1
Foundation: Includes the foundation infrastructure for the enclosures.
Site: Includes supporting site infrastructure for the enclosures. 

M-140 Complex - Volume 2
M-140 Towers: Included are 4 work levels including the ground level for 
radiological processing activities. Each tower includes a movable roof and 
a 5-ton SPS bridge crane. 
Railcar Enclosure: Houses M-140 railcar. 
Storage Enclosure: Provides access and storage means between the two 
towers. 

DRE-7: Dockside Refueling Enclosure - Volume 3
Serves as a utility enclosure for storage and radiological processing 
activities. Enclosure includes a movable roof and 5-ton SPS bridge crane. 
Another section of the DRE-7 has two roof hatches. 

Reactor Access Enclosure RAE-SP-6 and RAE-4 - Volume 4

RAE-SP-6: Reactor Access Enclosure Support Platform: Enclosure is welded 
to the submarine hull to support reactor servicing activities. Structure 
includes a floor opening for access into the hull. Structure serves to 
support the RAE-4 and is limited in weight by the portal crane capacity. 
The structure is stored dockside while not in use. 
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RAE-4: Reactor Access Enclosure: Enclosure attaches to the RAE-SP-6 to 
support reactor servicing activities. Structure includes a floor opening 
for access into the RAE-SP-6 as well as work spaces. Enclosure includes a 
movable roof and a 5-ton SPS bridge crane and is limited in weight by the 
portal crane capacity. The structure is stored dockside while not in use. 

ACE-3: Access Control Enclosure - Volume 5
Serves as the main entry point to the Radiologically Controlled Areas 
(RCA's) via passageways. Enclosure houses lockers and portal monitors as 
well as the security, communications, and fire alarm complex 
infrastructure. 

Passageways - Volume 6
Passageways: Consist of dockside and shipboard passageways for access to 
all the enclosures. Included in the shipboard passageways is a rotatable 
passageway that can be rotated to allow to allow portal crane movement 
along the south side of Dry Dock #1. The passageways also include a 
shipboard passageway connection from dockside to the RAE-SP-6.

The following enclosures and drawing volumes are included:

Site and Foundations: Volume 1
M-140 Complex: Volume 2
DRE-7: Volume 3
RAE-4 & RAE-SP-6: Volume 4
ACE-3: Volume 5
Passageways: Volume 6

1.2.2   Location

The work is located at the Portsmouth Naval Shipyard in Kittery, ME, 
approximately as indicated.  Refer to drawing G-101 in Volume 1 for the 
exact location and areas for laydown space. 

1.3   OCCUPANCY OF PREMISES

The Dry Dock and surrounding buildings will be occupied during performance 
of work under this Contract. Other areas adjacent to the project site will 
also be under construction during the performance of this Contract.

Before work is started, arrange with the Contracting Officer a sequence of 
procedure, means of access, and space for storage of materials and 
equipment. The locations available for site laydown space and timeframe 
which the area is available is shown on G-101 in Volume 1.

1.4   DIMENSIONAL TOLERANCES

The Contractor shall submit an RFI or otherwise clearly note in the 
submittal with a summary in the transmittal for any clarification on any 
dimensions or tolerances that are not clearly indicated on the drawings or 
specifications. No equitable adjustment will be considered for dimensional 
discrepancies that would have been clarified with an RFI or shop drawing 
clarification.

1.5   EXISTING WORK

In addition to "FAR 52.236-9, Protection of Existing Vegetation, 
Structures, Equipment, Utilities, and Improvements":

SECTION 01 11 00  Page 4



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

a.  Remove or alter existing work in such a manner as to prevent injury or 
damage to any portions of the existing work which remain.

b.  Repair or replace portions of existing work which have been altered 
during construction operations to match existing or adjoining work, as 
approved by the Contracting Officer.  At the completion of operations, 
existing work must be in a condition equal to or better than that 
which existed before new work started.

1.6   ON-SITE PERMITS

1.6.1   Utility Outage Requests and Utility Connection Requests

Schedule work to minimize outages.  For utility outages and connections 
required during the execution of work that affect existing systems, 
schedule outside the regular working hours or on weekends, as approved by 
the Contracting Officer.  Schedule utility outages and connections to 
minimize disruptions to the Government. Utility outages may be required to 
be performed on weekends and/or holidays to support the Shipyard's work 
activities.  No additional payment will be provided for utility outages 
and connections required to be performed outside the regular work hours.

Submit requests for utility outages and connections in writing to the 
Contracting Officer for approval at least 14 calendar days in advance of 
the time required.  In each request, state the system involved, area 
involved, approximate duration of outage, and the nature of work involved.

1.7   LOCATION OF UNDERGROUND UTILITIES

Refer to Safety Specification and Appendix B of that specification section.

1.7.1   Notification Prior to Excavation

Notify the Contracting Officer at least 15 calendar days prior to starting 
excavation work.

1.8   GOVERNMENT-INSTALLED WORK

The following items are Government-Provided, Government Installed:

Power Connections to Each Enclosure from Electrical Loadhouse

Portal Monitors. Contractor shall provide 21 calendar notice for 
installation of Portal Monitors through the bolted/removable roof of 
the ACE. Contractor shall provide labor for opening/closing off the 
roof to support the installation of the Portal Monitors.

Security Switch in ACE. Contractor shall have the responsibility of 
individually testing each security door/opening switch. The Government 
will install/terminate the security cabling to a main security switch 
procured by the Government.

Card Readers on Turnstiles. Contractor responsible for all boxes and 
conduit to support the card reader installation at each turnstile 
location.
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1.9   COORDINATION WITH GOVERNMENT FOR SITE WORK SAMPLES

The Contractor will be required to coordinate with Government personnel to 
allow baseline sampling of soils, concrete, and asphalt (if bid option 
awarded).  These sampling activities shall be included in the overall 
baseline schedule for overall tracking.

The Contractor shall provide 14 days minimum prior to each activity for 
proper notice to the appropriate personnel for testing. 

The following outlines the sampling that will be performed by the Shipyard 
and which the Contractor will need to coordinate with on-going planned 
work. 

Soils Sampling:

As areas are prepped for pouring concrete, preferably just before 
installing re-bar, the shipyard will take soil samples in approximately 
20' x 20' grids for each enclosure.  These samples are representative 
samples of the base material below all concrete for the facility. 

The Contractor shall provide 14 day notice to indicate when the site will 
be available for the samples prior to installation of re-bar. The 
Contractor shall allow 10 days for testing prior to installing re-bar. 
Phasing of the work to allow both the Contractor and Shipyard to perform 
activities concurrently is recommended. 

Concrete Sampling

The shipyard will sample each concrete truck with a liter sized bottle 
quantity of concrete for finished slab/exposed concrete areas, then follow 
it around and identify in their documentation where the load is poured.  

The Contractor shall provide 14 day notice prior to concrete for the 
finished slabs/exposed areas. Concrete for footings/under slab areas are 
not required to be tested. Phasing of the work to allow both the 
Contractor and Shipyard to perform activities concurrently is recommended. 

Once concrete is poured and prior to laying down epoxy covering, baseline 
surveys will be taken on the concrete.

The Contractor shall provide 14 day notice prior to installation of the 
epoxy covering over concrete. Phasing of the work to allow both the 
Contractor and Shipyard to perform activities concurrently is recommended. 

Asphalt Sampling

Once the area outside the facility has been graded and ready for asphalt, 
the shipyard will take soil samples in approximately 20' x 20' grids.  

The shipyard will sample each asphalt truck, then follow it around and 
identify where the load is laid down.  

The Contractor shall provide 14 day notice prior to Asphalt placement.  
Phasing of the work to allow both the Contractor and Shipyard to perform 
activities concurrently is recommended. 
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1.10   NAVY AND MARINE CORPS (NMCI) COORDINATION REQUIREMENTS

1.10.1   NMCI Contractor Access

Allow the NMCI Contractor access to the facility a minimum of 90 days 
prior to base-bid CCD , Inside Plant (ISP)/Outside Plant (OSP) 
infrastructure in place) to provide equipment in the telecommunications 
rooms and make final connections.  Coordinate efforts with the NMCI 
Contractor to facilitate joint use of building spaces during the final 
phases of construction.  After the Contracting Officer has facilitated 
coordination meetings between the two contractors, within one week, 
incorporate the effort of additional coordination with the NMCI Contractor 
into the construction schedule to demonstrate a plan for maintaining the 
contract duration.

The only NMCI connection is required in the ACE-3 which is fed from 
Building 2.

1.11   CONTRACTOR PRE-CONSTRUCTION SUBMITTALS

The following pre-construction submittals are required to be submitted and 
approved prior to construction activities beginning on the specific 
element indicated:

Item 1: Contractor QA/QC Plan for RAE-SP-6 & RAE-4 Weight Management
The Contractor shall submit a detailed QA/QC plan explaining the plans, 
methodology, coordination required for maintaining the total lift weight 
of the RAE-SP-6 and RAE-4 each under 54 tons including rigging gear. 
Weight management shall be inclusive of all subcontractors not limited to 
the crane, mechanical, electrical, and finishes. The plan provided shall 
address all subcontractor work and checkpoints along the way. 

Item 2: Contractor QA/QC Plan for Internal Bridge Crane Hook and Envelope 
Limits Management
The Contractor shall submit a detailed QA/QC plan explaining the plans, 
methodology, coordination required for maintaining the crane hook and 
envelope limits as shown on the drawings. No modifications to the 
extents/limits will be allowed, unless modifications increase horizontal 
hook access. Contractor is responsible for coordination with all trades to 
ensure limits are maintained and no interferences are made with system 
installs.

Item 3: Contractor QA/QC Plan for M-140 Deck Insert Weight Management
The Contractor shall submit a detailed QA/QC plan explaining the plans, 
methodology, coordination required for maintaining the total lift weight 
of the deck inserts (one for each tower) each under 4 tons (8000 pounds) 
including rigging gear and plug.

1.12   PORTSMOUTH NAVAL SHIPYARD SPECIFIC REQUIREMENTS

1.12.1   Lubricants

A list of PNSY approved lubricants is provided in Attachment A to this 
specification. Any lubricants utilized that are not included on this list 
will result in non-conformance and rejection by the Government.

1.12.2   Lifting Plans

Lifting plans and procedures along with padeye testing procedures shall be 
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submitted for the following items in accordance with Attachment B of this 
specification:

RAE-SP-6 Lifting Plan
RAE-4 Lifting Plan
RAE-SP-6 Passageway Connector Lifting Plan
Rotatable Passageway Lifting Plan
Shipside Passageways Lifting Plans
HVAC Skids Lifting Plan
ACE-3 Roof Removable Roof Plate Lifting Plan
M-140 Deck Insert Lifting Plan
Support Tower Lifting Plan

1.13   PROJECT REQUIRED SAMPLES/MOCKUPS

Prior to construction activities commencing on the exterior/interior 
building system components, the Contractor shall construct a System Module 
Mockup as shown in the sketch, ASK-001, included in Attachment C of this 
specification.

The intent of the mockup is to demonstrate the construction of the 
interior and exterior major building components to review the 
means/methods to ensure an air-tight, weather-proof, and clean finish to 
meet the project requirements. The work on the exterior wall panels and 
interior can not begin until the Government has signed-off and accepted 
the construction methods utilized in the Mockup. As indicated in the 
sketch, the mockup includes a finished interior included personnel door 
and ductwork penetration.

1.14   PROJECT REQUIRED INSPECTIONS

The following is a list of special inspections requiring government 
approval/acceptance. The Contractor shall include these special 
inspections in the overall project schedule and provide an exact date 
within 21 calendar days of the demonstration/inspection. Within this 21 
day period, for any change in demonstration/inspection date due to delay, 
the rescheduled date shall be made by the Government. The Contractor shall 
perform additional demonstrations and/or allow the Government additional 
inspections if any of the demonstrations and/or inspections fail. The 
Contractor shall be responsible for any costs incurred by the Government 
due to the inspections and demonstrations not being ready/complete once 
scheduled. 

The Contractor shall provide a testing plan for each 
inspection/demonstration a minimum of 45 days prior to each inspection 
including methodology utilized for the testing/demonstration along with 
backup data for any measurement/survey tools required for the 
demonstration/survey/inspection. 

a. M-140-3 Deck Insert Demonstration/Inspection

The Contractor shall demonstrate the use of the deck insert in the 
M-140-3 tower for government inspection and approval. Special focus 
and details will be on the sealing to the fixed enclosure to maintain 
air infiltration boundaries. Contractor shall demonstrate the deck 
insert in it's raised and lowered position. 

b. M-140-4 Deck Insert Demonstration/Inspection
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The Contractor shall demonstrate the use of the deck insert in the 
M-140-4 tower for government inspection and approval. Special focus 
and details will be on the sealing to the fixed enclosure to maintain 
air infiltration boundaries. Contractor shall demonstrate the deck 
insert in it's raised and lowered position. 

c. M-140 Complex Railcar Demonstration/Inspection

The Contractor shall demonstrate and provide verification the railcar 
envelope requirements as specified on sheet GA-100 have been 
maintained throughout construction to allow an M-140 railcar to pass 
through the enclosure to the M-140-4 tower. The minimum opening 
through the entire M-140 is required to be 12' wide by 18' tall as 
indicated on GA-100, with the exception of the stairways which 
encroach within this envelope. It is recommended the Contractor 
provide interim updates as major scope items are completed. The 
Contractor shall provide a demonstration measurement showing this 
envelope is maintained and exact dimensions where the stair encroaches 
in the field as well as during the shop drawing review process.

d. RAE-SP-6 Support Structure Compatability Survey Demonstration/Inspection

    The Contractor shall provide a survey of the RAE-SP-6 support 
structure, specifically the dimensions on all sides where the 
structure will be set on top of a submarine hull. The Contractor shall 
also provide a minimum 21 calendar notice to the Government to allow 
Government personnel to perform their own survey. The Government's 
survey does not alleviate the Contractor from performing the survey. A 
minimum of 14 calendar days shall be provided to the Government for 
performing the survey after the 21 day notice that the structures will 
be available for survey.

e. RAE-SP-6 and RAE-4 Fitup Demonstration/Inspection

The Contractor shall perform a demonstration of the fitup of the RAE-4 
on the RAE-SP-6. The demonstration shall begin with the RAE-SP-6 and 
RAE-4 separated. The Contractor shall demonstrate the interface 
between the two enclosures for maintaining the air and water barrier 
as well as any jacking/leveling required to meet the crane rail 
leveling requirements. Additionally, the Contractor shall demonstrate 
the installation of the HVAC skid on the RAE-SP-6 roof as well as 
hookup to the fixed ductwork on the RAE-SP-6 and RAE-4 for a complete 
and usable system. No shipyard resources shall be assumed to be 
available for use to support this work.

f. RAE-SP-6 and RAE-4 Weight Demonstration/Inspection

The Contractor shall demonstrate and provide documentation the 
RAE-SP-6 and the RAE-4 are constructed to be able to be lifted via the 
shipyards Portal Cranes. Total lift capacity including rigging gear is 
54 tons.

The rigging gear estimated weight is as follows:
RAE-SP-6: 1800 lbs
RAE-4: 1200 lbs

If constructed off-site, this demonstration/inspection shall be 
performed prior to shipment/barge to the Shipyard.  
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The RAE-SP-6 and RAE-4 will not be accepted by the Government without 
this documentation.

g. Load Test of Padeyes

The Contractor shall perform load testing of padeyes in the presence 
of Government Witnesses. The testing of padeyes shall be performed in 
accordance with the Portsmouth Naval Shipyard Lifting and Handling 
Manual included as an Attachment to this specification.  

At the completion of testing, the Contractor shall provide a summary 
of the testing methodology and results to the Government for 
review/record. Refer to the Attachment B of this specification for 
additional information.

Padeye Placards

The Contractor shall provide Placards on the padeyes and each 
module/unit/component at the completion of the testing indicating the 
actual constructed weight of each module/unit/component in addition to 
the padeye capacity/requirements in accordance with the Lifting and 
Handling Manual. The Contractor shall provide shop drawings of the 
Placards for review approval prior to install.

h. Rotatable Passageway Demonstration/Inspection

The Contractor shall perform a demonstration of the rotatable 
passageway in it's installed location. The Contractor shall 
demonstrate the finished floor elevation (FFE) of the passageway is 
consistent with the FFE of the ACE and DRE. The Contractor shall 
demonstrate the rotation of the passageway and applicable 
disconnection of services routing through the passageway section. The 
interface of the fixed and rotatable passageway shall also be 
inspected to verify the seal is water tight with a daylight test. The 
rotatable passageway demonstration shall include a fitup of both sides 
of the rotating passageways concurrently. 

i. Passageway Connection to RAE-SP-6 Demonstration and Inspection

The Contractor shall demonstrate the connection of the passageway 
connection to the RAE-SP-6. Special focus on the inspection will be 
made to the interface between the passageway and the RAE-SP-6 for an 
air and weather seal.  Additionally, the Contractor shall demonstrate 
the passageway connection to the RAE-SP-6 fits correctly to the 
rotatable passageway.

1.15   CONTROL BOUNDARIES

The Contractor shall pay particular close attention to the areas indicated 
within Control Boundaries as indicated on the General Arrangement 
drawings. All subcontractors shall be aware of the additional requirements 
associated with the control boundaries. These areas require special 
attention for cleanliness and captivation. These areas will become a 
"Radiologically Controlled Area" where minimization of cracks and crevices 
is a requirement and attention is required to ensure loose objects do not 
come lose from architectural elements.
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PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

Attachments:   A. PNSY List of Approved Lubricants
               B. PNSY Lifting & Handling Requirements 
               C. ASK-001, Mockup Module Section Drawing       

        -- End of Section --
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Attachment A - Approved Lubrication List 
 

MATERIAL STOCK NUMBER1 

<24% isopropyl alcohol Varies 

Grease (molybdenum disulfide), Equilon Aeroshell 
Grease 17 or Marathon Multi-Purpose Gear 
Compound or Aeroshell Grease 17 or ROYCO 64 or 
ROYCO 64 D or AeroShell Grease 33 MS 

NSN 9150-00-935-4018 

Grease, aircraft NSN 9150-01-262-3358 

Grease, long term, Falk LSN 9150-LL-N03-4979 

Grease, multi-purpose, TRC 880 LSN 9150-LL-N00-4638 

Grease, multi-purpose, NLGI 0 LSN 9150-LL-N05-8676 

Lubricating oil, engine, SAE-10 NSN 9150-00-186-6668 

NSN 9150-00-191-2772 

Lubricating oil, engine, SAE-30 NSN 9150-00-189-6729 

Lubricating oil, gear, 80W-90 NSN 9150-01-035-5393 

Lubricating oil, gear, MEROPA 68, 100, 460 Stock Numbers Not Available 

Lubricating oil, gear, MEROPA 150 LSN 9150-LL-DM1-0967 

Lubricating oil, gear, OMALA 150 LSN 9150-LL-N03-4986 

Lubricating oil, gear, MEROPA 220 or OMALA S2 G 
220 LSN 9150-LL-DM1-0968 

Lubricating oil, gear, OMALA 320 or OMALA S2 G 
320 LSN 9150-LL-N00-8771 

Lubricating oil, gear, OMALA 680  LSN 9150-LL-N03-5569 

Lubricating oil, Mobil SHC 630 LSN 9150-LL-N03-5038 

Lubricating oil, Regal R&O 32, 46, 460 Stock Number Not Available 

Lubricating oil, Regal R&O 68 LSN 9150-LL-DM1-0088 

Lubricating oil, Regal R&O 100 LSN 9150-LL-DM1-0815 

Lubricating oil, Regal R&O 150 NSN 9150-01-087-3511 

Lubricating oil, Regal R&O 220 LSN 9150-LL-DM1-0969 

Lubricating oil, Regal R&O 320 LSN 9150-LL-DM1-0090 

Hydraulic fluid, Chevron 2110TH NSN 9150-00-582-5480 



Attachment A - Approved Lubrication List 
 

MATERIAL STOCK NUMBER1 

Hydraulic fluid, Texaco TDH NSN 9150-01-177-9438 

Hydraulic oil, Mobil DTE 24 NSN 9150-00-397-2855 

Open gear lube LSN 9150-LL-N00-5929 

Anti-galling, Molykote G-N paste NSN 8030-00-831-4171 

Wire rope lubricant, LPS-3 LSN 8030-LL-N00-4498 
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GENERAL SPECIFICATION FOR DESIGN AND INSTALLATION OF ILA’S 
 

1. PURPOSE 
 
1.1. The lifting and handling specifications herein shall control the design, 

documentation and certification of general purpose service equipment being 
manufactured for PNSY. This specification is derived primarily from the requirements of 
NAVSHIPYD PTSMHINST 11262.16- Lifting & Handling Manual for integral lifting 
attachments – refer to Reference A. 

 
2. DEFINITIONS 

 
2.1. Integral Lifting Attachment (ILA):  A lifting point that is permanently attached to 

or part of the Unit being lifted such as a padeye,  lifting eye,  integrally mounted ring, 
threaded hole, or a hole in a structural element, etc.   

 
2.2. Unit:  The item or load being lifted to which ILAs are permanently mounted. 
 
2.3. PNSY:  Portsmouth Naval Shipyard 
 
2.4. Contractor:  The entity fabricating the Unit. 
 
2.5. Designer:  The qualified engineer or entity designing the Unit including the ILA 

installation to the Unit.  
 
2.6. Base of Support:  That portion of the Unit’s structure which contacts the ground 

and supports the Unit when the Unit is on the ground (i.e. footprint). 
 
2.7. Qualified Engineer:  An engineer who is competent in the practice of structural 

and/or mechanical engineering as a result of education and experience and is a 
licensed Professional Engineer 

 
2.8. Working Load Limit (WLL):  The maximum allowable load that can be applied to 

a designed structural component without infringing on its safety factors defined herein, 
aka: design capacity. 
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3. GENERAL 
 
3.1. Any deviations to this specification which pertain to ILAs or other crane lifting 

and handling related functions shall be identified by the Contractor in writing to the 
Contracting Officer and any deviations shall be approved in writing by the Contracting 
Officer, with concurrence from the PNSY Lifting and Handling Department Technical 
Division (Code 710). 

3.2. A lifting plan which includes a diagram for lifting the Unit shall be provided by 
the Designer/Contractor and shall be approved by the Contracting Officer prior to 
fabrication of the unit.  This plan shall include the Unit’s weight (empty weight and full 
weight, if applicable), center of gravity location, ILA details and the locations of each 
ILA.  The plan shall also include any basic lifting restrictions and any special 
allowances, including but not limited to, minimum sling length, minimum sling capacity, 
or allowance for out-of-plane pulling on padeyes (if applicable), etc. The lifting plan shall 
be stamped by a licensed Professional Engineer.  

3.3. Lifting plans and ILA designs require written approval from PNSY Lifting and 
Handling Department Technical Division (C710) for any Unit which weighs 96,000 lbs. 
or greater. 

3.4. Threaded holes intended to be used as ILAs shall not be lubricated and shall 
be protected by removable threaded plugs or similar when not in use. 

3.5. The padeye is the preferred ILA and it shall be used when possible, provided it 
can be incorporated into the design of the Unit in a practical way.  Examples of padeyes 
and the preferred rigging configuration using padeyes are provided in Figures 1 and 2 
below. 

3.6. Material used for the purposes of manufacturing an ILA shall be steel or 
aluminum.  

 
Figure 1: Typical Padeyes 
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Figure 2: Standard (Preferred) Lifting Configuration 
 

 
 

4. MARKING 

4.1. The total weight (empty and full, if applicable) of the Unit shall be permanently 
marked on each side of the Unit with 2-inch high lettering (or larger) with a contrasting 
color from the Unit (yellow unacceptable). 

4.2. Each ILA shall be permanently identified with its Working Load Limit (WLL),  
[e.g., WLL=10,000 LB] by stamping, etching or by placing on an abutting metal label 
plate. 
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4.3. Any ILA receiving a load test shall be also be permanently marked with the test 
date (i.e., by stamping, etching or by placing on a permanently attached label plate). 

4.4. The lifting plan with diagram shall be displayed on an 8in x 10in minimum sized 
placard attached to the unit. 

 

5. PLACEMENT 

5.1. ILAs shall not be located below the Unit’s center of gravity or in any condition 
which could result in an unstable lift. 

5.2. It must be possible to lift the Unit by crane using no more than 4 and no less 
than 2 ILAs. 

5.3. The ILAs shall be located on the Unit so that the Unit can be lifted in a level 
fashion.  The Unit’s Base of Support must not form an angle greater than 5 degrees 
from horizontal when lifted.  See Figure 3 below. 

Figure 3: Maximum Allowable Tilt in Lift 

 
 
 

5.4. The ILAs must be situated/located on the Unit so that the item can be lifted 
using standard rigging equipment such as shackles, swivel hoist rings and slings.  
Lifting arrangements which require strongbacks, spreader beams, non–standard 
(metric) threads, eyebolts, or other unique lifting gear in order to be lifted by crane must 
be approved in writing per paragraph 3.1. 



 Attachment B – Lifting & Handling Requirements  

Page 5 of 8 
 

5.5. ILAs must be designed to allow for the proper connection of standard rigging 
gear as provided by ASME B30.26 rigging hardware.  ILAs shall not be solely designed 
for direct connection into a hook without written approval per paragraph 3.1. 

5.6. ILAs shall be oriented so that the worst case forces that result when the Unit is 
lifted do not cause stresses that exceed the allowable stresses provided herein.  
Specifically, if padyes are used as ILAs they should be oriented on the Unit so that the 
resulting direction of pull exerted by the rigging equipment lies within 5 degrees (10 
degrees included angle) of the plane formed by the padeye plate.  If the designed or 
intended use of padeye requires the applied load to be directed out of plane with the 
padeye plate (greater than 5 degrees), the padeye shall be designed so that such 
loading (under worst case conditions) does not result in stresses which exceed the 
allowable stresses described herein (see ILA Design section) and 
marking/documentation provided to indicate that out of plane loading is acceptable. 

6. ILA DESIGN 

6.1. The Designer of the ILAs shall be a Qualified Engineer. 

6.2. All calculations shall be reviewed by a Qualified Engineer other than the 
Designer. All calculations and plans shall be reviewed and stamped by a licensed 
Professional Engineering.  

6.3. Design ILA’s to accept standard rigging hardware or handling equipment 
(ASME B30.26 equipment).  Attachment points on components that are part of a larger 
system (e.g., multiple components which form an enclosure) shall be sized such that 
one set of standard rigging equipment can be used to lift all components of the system. 

6.4. The WLL of each ILA shall be sized based on the worst case loading that it may 
be required to resist, based on the location of a ILA relative to the Unit’s center of 
gravity and the other ILAs, on the maximum angle from vertical formed by the lifting 
slings, and on the ability for the connected rigging gear to equalize between structurally 
redundant connections (when 4 slings are used to lift the Unit).  In arrangements where 
4 ILAs are used, each ILA must be designed so that either pair of diagonally opposed 
ILAs are capable of supporting the entire load of the Unit (with the force magnifying 
effects of sling angles being considered) without infringing on the safety factors 
stipulated herein.  See Figure 4 below. 
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Figure 4: Worst Case Loading When 4 ILAs are Used 

 
 

6.5. The WLL of each ILA shall be sized to provide a margin between the WLL and 
the actual (expected) loading.  See Table 1 for minimum margin requirements. 
Additional margins should be considered for integral attachments subjected to situations 
with the potential for increased loading (e.g., binding or hang-ups due to seals of tight 
tolerances, additional weight in buildings/enclosures or fluid filled voids, etc.). 
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Table 1:  Minimum Required Margins Between WLL And Actual Load Weight 

Total Item Weight (lb.) WLL of Integral Attachment1 
Less than 1,000 +200 lb.2 OR 200% (whichever is greater) 
1,000 – 10,000 150% 

10,001 – 100,000 125%3 
Greater than 100,000 115% 

Notes: 1. Percentages shown are of expected load exerted on the integral attachment. 
 2. Total Item Weight + 200 lb. 
 3. Percentage may be reduced to 115 percent IF the weight of the item is 

known (not  estimated) AND the potential for binding or added weight does not 
exist. 

 

6.6. ILAs shall be designed using an allowable stress which is the lower of the two 
values resulting from a safety factor of 3.0 with respect to yield strength (FY) or 5.0 with 
respect to ultimate strength of the material (FU).  A factor of 0.6 shall be applied to any 
allowable shear stress.  For example, the allowable stress for double shear plane 
tear-out of a padeye hole would be either (0.6)(FY)/3.0 or (0.6)(FU)/5.0, whichever is 
more restrictive.  

6.7. Any welds shall be designed per American Welding Society (AWS) Specification 
D1.1 with the following exceptions:  Welds shall be designed with a safety factor 
of 5.0 with respect to the ultimate strength of the weld metal or base metal as 
applicable.  A factor of 0.6 shall be applied to any allowable shear stress.  For 
example, the allowable stress of a fillet weld shall be (0.6)(Fu)/5.0, since fillet 
welds are generally assumed to fail in shear, where Fu is the ultimate strength of 
the weld filler material or the base metal as applicable.  The allowable stresses 
provided here apply only to the failure modes which directly relate to the ILA and 
the connecting weld joint.  These allowable stresses do not apply to any 
adjacent surrounding structure, however, such surrounding structure may be 
required to resist a one-time applied load equal to 210 percent of the WLL of the 
ILA in the cases where 200 percent load tests are required as provided herein.   

6.8. Any ILAs (excluding threaded or through-holes installed directly into a structural 
element of the Unit) are to be connected to the Unit using a welded joint which meets 
the requirements of paragraph 6.7 above.  Welded joints connecting ILAs to the Unit 
structure shall be designed using a continuous weld around the exterior of the joint (as a 
minimum) in order to prevent the entry of moisture into any interior un-bonded portion of 
the joint that may exist.  Bolted joints that directly connect an ILA to the Unit are not 
permitted.  This does not apply to bolted joints placed elsewhere in the structure of the 
Unit that do not serve as a structural connection directly between the ILA and the Unit. 
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6.9. Threaded holes used as ILAs may only be installed on Units which are primarily 
intended for in-door use.  Where threaded holes are used as the ILA (e.g., for use with 
swivel hoist rings or eyebolts), the length of threaded holes shall be at least 1.5 times 
the nominal thread diameter for steel, or 2.0 times the nominal thread diameter for 
aluminum.   

6.9.1. Only standard imperial (non-metric) UNC - Class 2B threads may be used as 
threaded holes intended for use as ILAs. 

6.9.2. Threaded holes intended for use as an ILA shall be located to allow for 
360-degree rotation and 180-degree pivot of a standard swivel hoist ring bail. 

6.9.3. Threaded holes intended for use as an ILA shall be located on the structural 
element so that the seating surface of a mounted swivel hoist ring does not overhang 
the edge of the structural element and the mating face of the structural element is flat to 
match that of a standard swivel hoist ring. 

6.10. All surfaces of an ILA which could be subjected to moisture, corrosion, or wear 
due to movement must be accessible for inspection without disassembly.    

6.11. Any ILA attached via a weldment with a capacity greater than 6000 lbs. shall 
receive a one-time 200 percent load test, which shall be administered by the Contractor 
prior to delivery of the Unit.  

6.11.1. The applied test load shall be 200 percent of the design capacity (WLL) 
with a tolerance of +5%/-0% of the test load.  In other words, the applied test load shall 
be a minimum of 200 percent and a maximum of 210 percent of the design capacity 
(WLL) of the ILA.  The test load shall be maintained for a period no less than two 
minutes.   

6.11.2. The test load can be applied to each ILA individually or to multiple ILAs at 
once provided it can be shown through basic mechanics that each tested ILA received 
the proper test load value.  Applied test load should mimic the as-used/as designed 
configuration to the maximum extent practicable, with alternate loading configurations 
approved by the Designer.     

6.11.3. The Contractor shall provide to the Contracting Officer written 
documentation which documents the completion of this test for each ILA listing the ILAs 
tested, actual applied load, test date, two minute test duration and signature of person 
performing the test.  

 



Example 1: 

 

A box shaped object is to be lifted by four padeyes which are located in each corner of the top of the 

box.  The total weight of the box has been measured by weighing the box to be  4,000 lbs, and the 

center of gravity is in the center of the box.  The box will be lifted using a strong back/spreader frame so 

that the lifting slings are vertically oriented as the box is lifted.   See Figure 1.   

 

Figure 1: 

4,000 lbs

SLINGS ARE VERTICAL

 

 

The MINIMUM required capacity or Working Load Limit (WLL) of each padeye :  4000lbs/2=2000lbs 

Therefore design all four padeyes to be able to withstand 2000lbs or better while retaining at least a 

factor of safety of 5.0 with respect to ultimate strength, and 3.0 with respect to yielding.  This would 

mean that theoretically some part of the 2000lb padeye could begin yielding at a load of 2000lbs X 3 = 

6000 lbs or it could begin to rupture at a load of 2000lbs X 5 =10000 lbs. 

 

 

 



Example 2: 

A box shaped object is to be lifted by four padeyes which are located in each corner of the top of the 

box.  The weight of the box has been estimated via calculation to be approximately 4000lbs.   The center 

of gravity is in the center of the box.  The box will NOT be lifted using a strong back/spreader frame and 

the lifting slings will form a 45 degree angle with respect to vertical when the box is lifted.  See Figure 2.   

 

Figure 2: 

 

45 DEG

 

 

Since the lifting slings form an angle with respect to vertical the padeyes must be oriented on the box so 

that the lifting slings do not pull more than 5 degrees out of plane with the padeye.  In this case the 

padeyes are oriented so they point into the center of the box‐see Figure 2.   

Since the weight is an estimate, the padeyes must be sized to ensure that their capacity is not exceeded.  

This is generally a judgment made by an engineer that is cognizant of the potential sources for error 



associated with the load and particular weight estimation method used.  Good questions to ask are, are 

the calculations based on any assumptions that could significantly affect the weight if incorrect or 

inaccurate?  How does rain or snow affect the weight of the object?  Will there ever by material added 

to or subtracted from this object during the normal planned use?  For the sake of this example, let’s 

assume that the engineer decided to add an additional 15% to the estimated weight to account for 

potential error.   

The design weight is 1.15*4000lbs=4600lbs  

Each padeye at a minimum will need to be able to support 4600lbs/2=2300lbs of vertical force, however 

since the slings are acting at a 45 degree angle the capacity of the padeyes must be sized to withstand 

the resulting tension on the slings (i.e. you must account for sling angle if the slings are not acting 

vertically).  In this case the maximum expected sling tension (T) would be:  2300 lbs/cos(45)= 3253 lbs.  

See Figure 3. 

 

Figure 3: 

 

Therefore the minimum capacity of each padeye would need to be 3253 lbs.   Although it’s not actually 

required, this value is typically rounded to the next highest round number‐say 3500lbs.   Each padeye 

would then be designed to have a capacity of 3500lbs with a factor of safety of 3 with respect to yield 

and 5 with respect to ultimate.     
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PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 241 (2009) Standard for Safeguarding 
Construction, Alteration, and Demolition 
Operations

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010; 
Changes 4-6 2011; Change 7 2012) Safety 
and Health Requirements Manual

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

List of Contact Personnel; G

1.3   SPECIAL SCHEDULING REQUIREMENTS (PNSY)

a.  The dry dock area will remain in operation during the entire 
construction period.  The Contractor shall conduct his/her operations 
so as to cause the least possible interference with normal operations 
of the Portsmouth Naval Shipyard. Refer to G-101 in Volume 1 for the 
locations and associated timeframes available for laydown space in the 
immediate project site.

b.  Permission to interrupt any Portsmouth Naval Shipyard roads, 
railroads, and/or utility services shall be submitted to the 
Contracting Officer in writing a minimum of 21 calendar days prior to 
the desired date of interruption.

d.  Coordinate the work with the sequencing/phasing requirements outlined 
in Section 01 11 00 SUMMARY OF WORK.

1.4   CONTRACTOR ACCESS AND USE OF PREMISES (PNSY)

Notify the Contracting Officer in writing 30 calendar days in advance for 
any DOT Classified wide loads.  The Contractor shall contact the 
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Contracting Officer to determine if there are other access limitations at 
the Portsmouth Naval Shipyard.

Ensure that Contractor personnel employed on the Portsmouth Naval Shipyard 
become familiar with and obey Portsmouth Naval Shipyard regulations.  Keep 
within the limits of the work and avenues of ingress and egress.  Do not 
enter restricted areas unless required to do so and until cleared for such 
entry.  

All Contractors' equipment shall be conspicuously marked for 
identification.

1.5   Personnel Requirements

1.5.1   Subcontractors and Personnel Contacts

Furnish a list of contact personnel of the Contractor and subcontractors 
including addresses and telephone numbers for use in the event of an 
emergency.  As changes occur and additional information becomes available, 
correct and change the information contained in previous lists.

1.5.2   Identification Badges and Installation Access

The following options are available for installation access, with the 
following exception: All work personnel who are to be on site more than 10 
days per calendar year are required to have NCACS/RapidGate.

In any case, no equitable adjustment will be considered as a result of 
delays as a result of personnel waiting in the pass office.

a.  Application for and use of badges will be as directed.  Obtain access 
to the installation by participating in the Navy Commercial Access 
Control System (NCACS) or by obtaining passes each day from the 
Station's Pass and Identification/Security Office.

Costs for obtaining passes through the NCACS are the responsibility of 
the Contractor.  One-day passes, issued through the Station's Pass and 
Identification Office, will be furnished without charge.  Furnish a 
completed EMPLOYMENT ELIGIBILITY VERIFICATION (DHS FORM I-9) form for 
all personnel requesting badges.  This form is available at 
http://www.uscis.gov/portal/site/uscis by searching or selecting 
Employment Verification Form I-9.  Report any instances of lost or 
stolen badges to the Contracting Officer immediately.

b.  NCACS Program: NCACS is a voluntary program in which Contractor 
personnel who enroll, and are approved, are subsequently granted 
access to the installation for a period up to one year, or the length 
of the contract, whichever is less, and are not required to obtain a 
new pass from the Station Pass and Identification Office for each 
visit.  The Government performs background screening and 
credentialing.  Throughout the year the Contractor employee must 
continue to meet background screening standards.  Periodic background 
screenings are conducted to verify continued NCACS participation and 
installation access privileges.  Under the NCACS program, no 
commercial vehicle inspection is required, other than for Random 
Anti-Terrorism Measures (RAM) or in the case of an elevation of Force 
Protection Conditions (FPCON).

Information on costs and requirements to participate and enroll in 
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NCACS is available at: 

http://www.rapidgate.com/vendors/enroll

Or by calling 1-877-727-4342.  Contractors should be aware that the 
costs incurred to obtain NCACS credentials, or costs related to any 
means of access to a Navy Installation, are not reimbursable.  Any 
time invested, or price(s) paid, for obtaining NCACS credentials will 
not be compensated in any way or approved as a direct cost of any 
contract with the Department of the Navy.

c.  All Contractors who possess a Navy Commercial Access Control (NCAC) 
System Card are required to present a second form of valid ID to the 
Gate Sentry, if requested, upon arrival at the Installation's Entrance 
Gate.

All Contractor personnel without CAC cards will need two forms of 
approved identification for access to the Installation.

See Attachment A for the list of acceptable identification documents.

d.  One-Day Passes: Participation in the NCACS is not mandatory, unless on 
site for more than 10 calendar days per year, and if the Contractor 
chooses to not participate, the Contractor's personnel will have to 
obtain daily passes, be subject to daily mandatory vehicle inspection, 
and will have limited access to the installation.  The Government will 
not be responsible for any cost or lost time associated with obtaining 
daily passes or added vehicle inspections incurred by non-participants 
in the NCACS.

1.6   STATION REGULATIONS

1.6.1   Radiological

1.6.1.1   Radiological Indoctrination (PNSY)

All Contractors working at the Portsmouth Naval Shipyard are required to 
view a 15 minute video briefing on radiological postings and controls in 
use at the Portsmouth Naval Shipyard.  The briefing will be given at the 
Pass Office prior to issue of security badges and vehicle passes.

Any Contractor employee, who disregards, alters, moves, or otherwise 
tampers with a radiological posting, or who disobeys a radiological 
instruction, may be removed from the Portsmouth Naval Shipyard and denied 
future access.

1.6.1.2   Yellow Materials (PNSY)

Contractors working at the Portsmouth Naval Shipyard shall not use yellow 
or orange-yellow colored materials for the following purposes:  
Permanenent Building Materials, Protective clothing, hoods, sheeting, 
tarpaulins, polyethylene bottles or other containers, tapes, bags, 
banding, identification marks on tools, boundary markers, ribbons, vent 
ducts, temporary erosion control devices, survey ribbon, etc.  The 
Contractor shall contact the Contracting Officer for a list of yellow 
items that have been approved for use on the Shipyard.  Contractor 
generated yellow colored waste shall be disposed of by the Contractor 
off-yard.  Shipyard refuse containers shall not be used for disposal of 
yellow colored waste materials.  Yellow colored items such as described 

SECTION 01 14 00.00 22  Page 5



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

above are of special significance within the Shipyard and are subject to 
strict controls.  Yellow colored contract generated debris shall be bagged 
in non-translucent containers, and promptly removed from Portsmouth Naval 
Shipyard.

1.6.1.3   Smoke Detectors (PNSY)

Ionization type smoke detectors and duct smoke detectors contain 
radioactive material and are prohibited from use on the Portsmouth Naval 
Shipyard.  Photoelectric smoke detectors are the only type authorized for 
use on the Shipyard.

1.6.1.4   Radioactive Sources (PNSY)

All contracts involving radiation generating devices shall conform to the 
requirements listed in Section 01 35 26.00 22 GOVERNMENTAL SAFETY 
REQUIREMENTS (PWD ME) and U.S. Army Corps of Engineers Safety Manual 
EM 385-1-1 .  All requirements are to be submitted to the Contracting 
Officer at least 14 calendar days prior to commencement of operations 
involving radiation generating devices.  A requirements checklist will be 
provided by NAVFAC (COTs) Contractor Oversight Technician and also 
available on PWD Maine website:  

https://www.navfac.navy.mil/navfac_worldwide/atlantic/fecs/
mid-atlantic/pwd_maine/about_us/construction.html

1.6.2   Laser Control

Contractor shall comply with laser safety requirements under 21 CFR 1040 
and ANSI 2136.1-1986 for any work under this contract utilizing lasers.

1.6.3   Energy Conservation

In cooperation with Government representatives, the Contractor shall 
participate in an active program directed toward the efficient use of 
energy.  Government furnished utilities will not be provided for air 
conditioning of Contractor trailers or office areas.

1.6.4   Fire Prevention (PNSY)

Contractor shall familiarize and require all their employees to become 
familiar with fire prevention regulations within the Portsmouth Naval 
Shipyard to include the proper method of turning in a fire alarm, storage 
of flammable and combustible materials and control of combustible waste 
and trash.  Any HOT WORK (welding, burning, grinding, cutting, etc.) 
requires a HOT WORK PERMIT prior to commencing such work.  This permit is 
obtained from the Portsmouth Naval Shipyard's Fire Department via the 
Contracting Officer. It is to be assumed the following are the minimum 
requirements: Area where hot work to be performed required to be totally 
enclosed with fire blankets and extinguishers with a fire watch performed. 
Hot work permits are required every 5 days, per subcontractor, per floor 
level, per enclosure. 

1.6.5   Identification and Control of Seamed (Welded) Pipe and Tubing (PNSY)

Submarine Safety regulations prohibit the use of seamed (welded) pipe or 
tubing within the Portsmouth Naval Shipyard, unless such pipe or tubing is 
identified and controlled so as to prevent its inadvertent substitution 
for seamless pipe or tubing.  The following requirements apply and will be 
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strictly enforced:

Any seamed (welded) copper-nickel, carbon steel, carbon-moly steel, 
stainless steel, nickel-chromium-iron alloy, or nickel-copper pipe or 
tubing the Contractor intends to use on the Shipyard shall be identified 
in the following manner PRIOR TO DELIVERY TO THE SHIPYARD:

Use a lead-free white paint, to mark a 24-inch long stripe and the word 
"welded" alternately along the entire length of the pipe or tubing.  Apply 
a one-half inch wide stripe unless the size of the pipe or tubing requires 
use of a narrower stripe.

Contractor shall maintain positive control over seamed pipe or tubing 
until worked into place or removed from the Shipyard.

Seamless pipe or tubing may be substituted for any seamed (welded) pipe or 
tubing specified in the technical specifications.

The above requirements do not apply to square or rectangular tubing, 
copper or brass pipe or tubing, they also do not apply to piping or tubing 
which has been incorporated into equipment or fixtures prior to delivery 
to the Shipyard.

1.6.6   Pesticide and Herbicide Control

Contractor shall not apply pesticides nor herbicides unless specifically 
required by this contract.  Where application of pesticides or herbicides 
is required, provide the submittals required by the specification and 
obtain written approval prior to any application.  Contracting Officer 
will require review and approval of pesticides or herbicides submittals.

1.6.7   Smoking Policy

In accordance with NAVFAC policy, smoking is prohibited inside all 
buildings and other facilities except those areas specifically identified 
as smoking areas (e.g., smoking shelters).  Smoking is not permitted 
within 20 feet of air intakes, doorways or windows.

1.6.8   Portal Crane Clearance Zone (PNSY)

The Contractor shall ensure there is no construction debris or materials 
within the Crane Clearance Zone (i.e., between the painted yellow lines on 
each side of the rail) unless a rail outage has been approved.

1.7   WORKING HOURS (PNSY)

Regular working hours shall consist of a period established by the 
Contracting Officer between 6:30 AM and 5:00 PM, Monday through Friday, 
excluding Government holidays.  The regular working hours shall be 
confirmed with the Contracting Officer.

1.7.1   Work Outside Regular Hours (PNSY)

Work outside regular working hours requires Contracting Officer approval.  
Provide written requests fifteen (15) Calendar days prior to such work to 
allow arrangements to be made by the Government for inspecting the work in 
progress and to allow scheduling of full time escorts in the building(s) 
if required.  During periods of darkness, the different parts of the work 
shall be lighted in a manner approved by the Contracting Officer.

SECTION 01 14 00.00 22  Page 7



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

Contractors that utilize NCACs are responsible to coordinate for the 
correct access times with the Contracting Officer and the RAPID Gate 
Operations Center.  If a contractors attempts access outside of their 
approved times, access to the Shipyard will be denied.

1.8   UTILITY CUTOVERS AND INTERRUPTIONS

Make utility cutovers and interruptions after normal working hours or on 
Saturdays, Sundays, and Government holidays as approved by the Contracting 
Officer.  Conform to procedures required in the paragraph "Work Outside 
Regular Hours."  Anticipated costs shall be included in the bid.

Ensure that new utility lines are complete, except for the connection, 
before interrupting existing service.

Interruption to Water, Sanitary Sewer, Storm Sewer, Telephone Service, 
Electric Service, Air Conditioning, Heating, Fire Alarm, Compressed Air, 
and other utilities shall be considered utility cutovers pursuant to the 
paragraph entitled "Work Outside Regular Hours."  This time limit includes 
time for deactivation and reactivation.

Operation of Station Utilities:  The Contractor shall not operate nor 
disturb the setting of control devices in the Station's utilities system, 
including water, sewer, electrical, and steam services.  The Government 
will operate the control devices as required for normal conduct of the 
work.  The Contractor shall notify the Contracting Officer in writing 
within 21 calendar days when such operation is required depending on the 
utility.

1.9   CRANE AND RAILROAD TRACKAGE INTERRUPTIONS (PNSY)

Crane and railroad trackage are considered utilities, and as such are 
subject to strict scheduling approvals.  Where the following contract work 
is planned, submit written requests for outages a minimum of 15 calendar 
days prior to the desired date of interruption to the Contracting Officer:

Any excavation, that is within 10 feet of a rail that will extend 
below the grade of the cross ties.

Any work performed that will penetrate a track foundation.

Any work involving trackage replacement or repair.

Any work affecting the load bearing capacity of the trackage.

No work shall be conducted in affected areas until the Contractor receives 
written approval to the request for outage.

1.10   WORK ADJACENT TO CIA SECURITY FENCING (PNSY)

Work adjacent to Portsmouth Naval Shipyard Controlled Industrial Area 
(CIA) fencing is strictly controlled to ensure security is maintained at 
all times.

Work which will breach CIA fencing is prohibited unless approval has been 
obtained from Head of Security Operations (Code 1122) and a Shipyard 
Police representative is at the worksite during the period that the fence 
has been breached.
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A minimum of 30 calendar days prior to performing work which requires 
breaching the CIA security fence, arrange through the Contracting Officer 
to obtain Head of Security Operations approval and scheduling of the 
Shipyard Police representative.  "Breaching the fence" is any repair, 
alteration, or other work which would allow access into the CIA either 
over, under, or through an opening in a CIA fence.

Conditions which breach the fence shall be eliminated during all non-work 
periods to the satisfaction of the Shipyard Police representative.  
Contractor shall not leave the worksite until such conditions are 
eliminated.  All materials used to close openings in fencing and method of 
installation shall be the same type and construction as adjacent, 
undisturbed CIA fencing.

Except for temporary off-loading of materials, the 10-foot zone adjacent 
to CIA fencing shall remain clear of vehicles, materials, and equipment.  
Contractor personnel shall be at the site throughout the entire time of 
any off-loading.

1.11   WORK ADJACENT TO AN OVERHEAD CRANE

Provide a minimum vertical clearance of three (3) inches between the 
highest point of the crane and the lowest overhead obstruction.  For 
buildings where truss sag becomes a factor, increase the clearance as 
necessary to maintain the minimum required clearance.

The horizontal clearance between the end of the crane and the building 
columns, knee braces or any other obstructions shall not be less than two 
(2) inches with the crane centered on the runway rails.  Pipes, conduits, 
etc. shall not reduce this clearance.

The vertical clearance beneath a bridge crane is to be at least three (3) 
inches.  This clearance is not applicable to the hook block unless it is 
in its up most position.

For work involving installation, adjustment, or replacement of rail 
fasteners (e.g. clips/bolts), the Contractor shall verify the existing 
crane envelope and clearance measurements around the rail head prior to 
beginning work.  The Contractor shall notify the Government if the work 
will reduce the clearance between the bridge crane and rail fasteners and 
ensure newly installed items will not obstruct bridge crane travel.

The Contractor shall notify the Government to verify that crane clearance 
has been maintained when the work performed may have changed any physical 
dimensions of objects or structures adjacent to the crane (e.g., changing 
or servicing lighting fixtures/pendant assemblies, removal and 
reinstallation of pipes, conduits, junction boxes, etc.).  If the crane is 
not available (e.g., undergoing maintenance, inspection, etc.), the 
Contractor shall verify crane clearance by taking measurements using 
reference points (e.g., vertical and horizontal distance from the top of 
crane rail with respect to the crane envelope, vertical distance from the 
floor with respect to the crane envelope, etc.).

1.12   FIRE PROTECTION

1.12.1   Compliance (PNSY)

The Contractor shall comply with COE EM 385-1-1 , NFPA 241 , NAVSHIPYD PTSMH 
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INST 11320.6 (latest revision Fire Safety Manual and NAVSHIPYD PTSMH INST 
11300.9 (Latest revision) for work at the Portsmouth Naval Shipyard, 
Utility and Facility Outages, and Portsmouth Naval Shipyard fire 
regulations.  Obtain approval from the Portsmouth Naval Shipyard Fire 
Chief via the Contracting Officer prior to commencement of hot work 
operations.

1.12.2   Fired Kettles

Melt kettles for tar, asphalt, and similar materials shall not be closer 
than 25 feet to buildings or combustible materials.  Provide a minimum of 
two 20 pound ABC all-purpose type extinguishers at the melting kettle and 
the area of hot material application.  Equip kettles with proper heat 
controls and means of agitation to assure controlled uniform temperatures 
throughout contents to prevent spot heating.  Do not heat contents above 
flash point.

1.12.3   Notification of Fire (PNSY)

Post the Portsmouth Naval Shipyard fire poster in conspicuous locations 
and at telephones in construction shacks.

1.13   SECURITY REQUIREMENTS

1.13.1   General

Contractor employees and representatives performing work under this 
contract are required to be United States citizens.  If naturalized, the 
individual shall present his naturalization papers to the Security Officer 
for inspection.  Foreign born personnel shall present evidence of 
citizenship regardless of citizenship of parents, as required by 
immigration laws.

1.13.2   Access to the Portsmouth Naval Shipyard (PNSY)

Contract Clause "FAR 52.204-2, Security Requirements and Alternate II" and 
the following apply:

Access to areas designated as "Red Badge" will require the Contractor to 
be escorted by a "Red Badged" Government Representative.  The Contractor 
shall notify the Contracting Officer at least 14 Calendar Days in advance 
of the date access is required.

Obtain security badges and vehicle passes to enter the Portsmouth Naval 
Shipyard at the Portsmouth Naval Shipyard's Pass/Security Office.  
Contractor must furnish proof that employees are U.S. citizens to obtain 
badges to enter the Portsmouth Naval Shipyard.  

Contractor must have a completed Department of Homeland Security Form I-9; 
Employment Eligibility Verification for each employee and furnish proof 
that employees are U.S. citizens to obtain badges to enter Portsmouth 
Naval Shipyard.

1.13.3   Application and Issue of Security Badges

"Temporary" Security Badges will be issued to Contractor personnel 
requiring access for less than two (2) work days upon satisfactory proof 
of U.S. citizenship, in the form of an original or certified birth 
certificate, passport, or naturalization papers.  A picture ID is required 
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in addition to satisfactory proof of citizenship.

"Permanent" (photo) Standard Access Control Badges will be issued to 
Contractor personnel requiring access for two (2) or more work days.  
Contractor personnel will be required to complete an authorization 
application form for local record check, and a personal information 
sheet.  The forms will be furnished to the Contractor following award of 
any contract resulting from this solicitation, at time of pre-performance 
or pre-construction conference.

In the event the Contractor requires access to contract work areas not 
permitted by the level of security badge issued, such need shall be 
demonstrated and an escort obtained.  The escort shall remain visible to 
the Contractor at all times within areas requiring escort.

STANDARD ACCESS CONTROL BADGES SHALL BE ATTACHED TO THE OUTER GARMENT AND 
DISPLAYED AT ALL TIMES WHILE ON THE STATION.

CONTRACTOR PERSONNEL SHALL NOT ENTER AREAS FOR WHICH THEY HAVE NOT BEEN 
CLEARED.  WHERE A NEED HAS BEEN DEMONSTRATED TO ENTER SUCH AREAS, 
CONTRACTOR SHALL BE UNDER CONSTANT ESCORT BY PERSONNEL WHO HAVE BEEN 
CLEARED.  FAILURE TO ADHERE TO POSTED SECURITY REQUIREMENTS MAY RESULT IN 
REMOVAL OF THE EMPLOYEE FROM THE STATION WITH FUTURE ACCESS DENIED.

1.13.4   Application and Issue of Vehicle Passes for Entry into Portsmouth 
Naval Shipyard's Controlled Industrial Areas (CIA)

Contractor vehicular access to the CIA will be minimized and all vehicles 
shall comply with the following requirements:

Vehicles must visibly display a CIA vehicle entry pass and inspection pass 
from the Commercial Vehicle Inspection Station (CVIS), Building 386.  CIA 
passes will only be issued to company owned or leased vehicles, rental 
vehicles rented in the company name, or privately owned vehicles the 
company has certified in writing, to be necessary in the performance of 
contracted work.  A current license, registration, security badge, and 
decal number or temporary vehicle pass is required for a CIA vehicle entry 
pass.  Contractor's company name must appear on the registration and on 
the vehicle.  CIA passes will be issued on weekends and holidays at 
Building 29, from the Watch Supervisor.  Contractors not possessing the 
level security badge required for CIA access must be accompanied by a 
properly badged escort to obtain the CIA vehicle pass. 

Vehicles must clearly display an authorized company sign or logo, in the 
form of an exterior mounted magnetic signs or painted identifications on 
both sides of the vehicle.  Paper or cardboard signs are not authorized.

Vehicles will only be allowed in the CIA for the transportation of 
Contractor's tools, parts, and materials to and from the worksite.  An 
exception to this policy, Contractors may transport employees to and from 
the worksite if a specific security plan has been developed and approved 
by the Shipyard Security Officer.

Parking of privately-owned vehicles within the CIA is prohibited.

1.13.5   Application and Issue of Crane Passes (PNSY)

Comply with EM 385-1-1 .
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For Cranes Passes at the Portsmouth Naval Shipyard to be valid, the 
Certificate of Compliance must be stamped with a red, Code 700 Access 
Review Date and Signature Stamp displaying the current date.

1.13.6   Return of Badges and Vehicle Passes

Contractor shall ensure all vehicle access permits and personnel badges 
are returned to the Security Officer when the need has ended.  Contractor 
shall account in writing for each missing pass or badge prior to final 
payment being made on the contract.

1.13.7   Contractor Security Responsibilities (PNSY)

Contractor employees shall not transport, drink, or have in their 
possession any alcoholic beverages.  Possession of any controlled 
substances without a physician's prescription is also prohibited.  Any 
Contractor employee appearing to be under the influence of intoxicating 
liquor or narcotics will be apprehended by Shipyard Police, escorted off 
of the Portsmouth Naval Shipyard, and turned over to the local Police 
Department.

Any vehicle found to contain controlled substances, including usable 
residue, may be seized and impounded.  Within 24 hours of the work day 
following any vehicle seizure, the Portsmouth Naval Shipyard Police will 
have determined whether forfeiture of the vehicle is required.  If not, 
the vehicle will be returned to the owner or authorized agent.  If the 
vehicle is determined to be appropriate for forfeiture, the Portsmouth 
Naval Shipyard's Legal Officer will notify the Drug Enforcement 
Administration of such seizure and impoundment, for initiation of 
forfeiture proceedings pursuant to Title 2l, U.S. Code, Section 88l.  Such 
actions may be taken regardless of whether the owner/operator of the 
vehicle had knowledge of the presence of drugs in the vehicle.  The 
Government may pursue criminal or other disciplinary actions pursuant to 
Title l8, U.S. Code, Section l382.

Possession of firearms, ammunition and/or explosives is prohibited.  In 
the event explosives are required for construction work, specific handling 
requirements and approvals shall be obtained from the Security Officer via 
the Contracting Officer.

Cameras, video equipment, or similar photographic equipment shall not be 
introduced into nor removed from the Portsmouth Naval Shipyard.  In the 
event such equipment is required for performance of contract work, 
approvals shall be obtained from the Security Officer via the Contracting 
Officer.

Weapons (firearms, personal knives with blades 2-1/2 inch long or greater, 
Mace, Pepper Spray etc.) are not permitted aboard the Shipyard.  

Cell phones equipped with cameras are permitted aboard the Portsmouth 
Naval Shipyard outside NAVSEA controlled spaces such as the CIA, but using 
them to take pictures is not allowed.  Cameras, or cell phones equipped 
with cameras, are not allowed in the CIA or in any NAVSEA space such as an 
NWA, CNIA or Security Island.

Laptop computers shall not be introduced into nor removed from the 
Portsmouth Naval Shipyard.  If laptop computers are required to perform 
work, obtain approvals from the Security Officer via the Contracting 
Officer.
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Driver use of a hand-held cellular phone in a moving vehicle on the 
Portsmouth Naval Shipyard is prohibited.  This prohibition does not 
include hands-free cellular phone devices.  Hands-free devices include 
console/dash-mounted or otherwise secured cellular phones with integrated 
features such as voice-activation, speed dial, speakerphone or other 
similar technology for sending and receiving calls.

Driver use of any portable, personal listening device worn inside the 
aural canal, around or covering the driver's ear while operating a motor 
vehicle, is prohibited.  Listening devices include wired or wireless 
earphones and headphones (including blue tooth or similar technology), and 
do not include hearing aids or devices designed and required for hearing 
protection.

The use of radar or laser detection devices to indicate the presence of 
speed recording instruments or to transmit simulated erroneous speeds is 
prohibited in accordance with OPNAVINST 5100.2H.

The Contractor shall indoctrinate personnel on access limitations to 
ensure security control is maintained as an integral part of their work 
pattern and habit.   

Contractor shall indoctrinate his/her personnel on escorting procedures 
and responsibilities.  Contractor personnel acting as escorts for other 
Contractor personnel assume full responsibility for their actions.  
Escorts shall be within sight of the persons being escorted at all times.

Contractor is advised that any unescorted personnel found in security 
areas requiring a higher level clearance than the level represented by the 
badge displayed will be removed from the area with possible confiscation 
of security badges and vehicle passes.

1.14   MARINE ACTIVITIES (PNSY)

a.  The Contractor shall coordinate all marine vessel movements with the 
Contracting Officer's Representative and the Shipyard's Port 
Operations Department.  The Contractor shall submit a weekly updated 
schedule showing proposed docking locations and vessel movements to 
the Contracting Officer's Representative. The waterfront locations 
available for use by the Contractor are indicated on G-001.  The 
Contractor shall meet with the Contracting Officer Representative and 
Shipyard Port Operations Representative weekly to review the vessel 
schedule. 

b.  Any Contractor waterborne craft or vessel movements which will be 
adjacent to any naval vessels shall be made under the direction of the 
Shipyard's Pilot.  The Contractor shall notify the Contracting 
Officer's Representative at least 14 calendar days in advance of any 
movements that will require the Shipyard Pilot.

c.  All Contractor waterborne craft shall at all times maintain a minimum 
of ten (10) feet clearance to any Government Barge in the vicinity of 
the work.  This applies to subcontractors and materials suppliers as 
well as to the prime Contractor.  This minimum clearance shall also 
take into account any materials or equipment present on the Contractor 
craft that could reduce this effective clearance distance.  This 
restriction is in effect at all times 24/7 including overnight hours 
and weekends.
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d.  All marine activities shall be completed to a manner that ensures the 
stability of caissons, piers, berths, bulkheads, fender systems, 
mooring hardware and other structures adjacent to the work site.  The 
Contractor shall repair any damage caused by the Contractors 
operations or vessels.

e.  When not in use, the Contractor vessels shall be tied up at a location 
approved by the contracting Officer's Representative and the 
Shipyard's Port Operations Department.

f.  Any waterborne craft which is deemed to be unsafe by the Contracting 
Officer's Representative shall be prohibited from working at the 
Shipyard.  Copies of all inspections and certificates shall be 
submitted to the Contracting Officer's Representative for approval 
prior to bringing any vessel to the Shipyard.

g.  The Contractor shall coordinate with the Contracting Officer's 
Representative and the Shipyard for any moving/relocation of the water 
security barrier. The Contractor shall closely coordinate this to 
ensure Shipyard operations can support the relocations as necessary. 
The Contractor shall notify the Contracting Officer's Representative 
at least 14 calendar days in advance of any movements that impact the 
water security barrier.

1.15   CONSTRUCTION VEHICLES

The Contractor shall not utilize any vehicle that will exceed an HS20 
wheel load.  The use of "off road" vehicles which cannot be legally 
operated on State roadways or highways is prohibited.

1.16   SHIPYARD DRILLS

The Contractor shall assume that the Shipyard will be conducting emergency 
planning drills during the construction period. During these drills, the 
Contractor can anticipate possible work interruptions and delays. For 
bidding purposes the Contractor shall assume 8 half-days of work 
interruptions per calendar year on site.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

    -- End of Section --
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PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Schedule of Prices; G

1.2   SCHEDULE OF PRICES

All progress payment amounts will be derived from and tied to the cost 
loaded schedule activities per Section 01 32 17.00 25 NETWORK ANALYSIS 
SCHEDULES (NAS) (PWD ME).

1.2.1   Data Required

Within 45 calendar days of Notice to Proceed and/or 30 days within 
mobilization on site, prepare and deliver to the Contracting Officer a 
Schedule of Prices (construction contract) as directed by the Contracting 
Officer.  Provide a detailed breakdown of the contract price, giving 
quantities for each of the various kinds of work, unit prices, and 
extended prices.  Provide labor, material, equipment for each line item.  
Costs shall be summarized and totals provided for each construction 
category.

1.2.2   Schedule Instructions

Payments will not be made until the Schedule of Prices has been submitted 
to and accepted by the Contracting Officer. Identify the cost for site 
work, and include incidental work to the 5 ft. line.  Identify costs for 
the building(s), and include work out to the 5 ft. line. No work on site 
will be allowed to begin until the schedule of prices has been accepted.  

Work out to the 5 ft. line shall include construction encompassed within a 
theoretical line 5 ft. from the face of exterior walls and shall include 
attendant construction, such as pad mounted HVAC cooling equipment, and 
transformers placed beyond the 5 ft. line. For the purposes of this 
project, the 5 ft. line shall be 5 ft. beyond the scope of work shown on 
the contract drawings. 

1.3   CONTRACTOR'S INVOICE AND CONTRACT PERFORMANCE STATEMENT

1.3.1   Content of Invoice

Requests for payment will be processed in accordance with the Contract 
Clause FAR 52.232-27, Prompt Payment Construction Contracts
and FAR 52.232-5, Payments Under Fixed-Price Construction Contracts.  The 
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requests for payment shall include the documents listed below.

a.  The Contractor's invoice, on NAVFAC Form 7300/30 furnished by the 
Government, showing in summary form, the basis for arriving at the 
amount of the invoice.  Form 7300/30 shall include certification by 
Quality Control (QC) Manager as required by the contract.

b.  The Estimate for Voucher/ Contract Performance Statement on NAVFAC 
Form 7300/31 furnished by the Government, showing in detail: the 
estimated cost, percentage of completion, and value of completed 
performance for each of the construction categories stated in this 
contract.  Use NAVFAC LANT Form 4-330/110 (New 7/84) on NAVFAC LANT 
contracts when a Monthly Estimate for Voucher is required.

c.  Updated Project Schedule and reports required by the contract, 
including QC Monthly Summary Report of Tests as required in Section 01 
45 00.00 20. This shall also include all testing reports as indicated 
in the submittal register.

d.  Contractor Safety Self Evaluation Checklist.

e.  Other supporting documents as requested.

f.  Updated copy of submittal register.

g.  Invoices not completed in accordance with contract requirements will 
be returned to the Contractor for correction of the deficiencies.

h.  Contractor's Monthly Estimate for Voucher (NAVFAC LANT Form 4-330/110 
(New 7/84)) with Subcontractor and supplier payment certification.

i.  Affidavit to accompany invoice (NAVFAC LANT NORVA Form 4-4235/4 
(Rev.5/81)).

j.  Materials on Site. Materials on site will be paid for at the 
Contracting Officers discretion; items which could be used for 
unrelated projects or which are easily portable will not be considered 
for payment. 

k.  Monthly Work-hour report.

l.  As-Builts Certification of QA/QC Manager.

m.  Only bonds shall be paid prior to the acceptance of the Baseline 
Network Analysis Schedule (NAS). Additionally, payment will not be 
processed until an acceptable Project Scheduler is provided per 
Specification 01 32 17.00 25.

1.3.2   Submission of Invoices

If NFAS Clause 5252.232-9301 is included in the contract, the documents 
listed in paragraph "CONTENT OF INVOICE" shall be provided in their 
entirety as attachments in Wide Area Work Flow (WAWF) for each invoice 
submitted.  The maximum size of each WAWF attachment is two megabytes, but 
there are no limits on the number of attachments.  If a document cannot be 
attached in WAWF due to system or size restriction it shall be provided as 
instructed by the Contracting Officer. 

Monthly invoices and supporting forms for work performed through the 
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anniversary award date of the contract shall be submitted to the
Contracting Officer within 5 calendar days of the date of invoice.  For 
example, contract award date is the 7th of the month, the date of each 
monthly invoice shall be the 7th and the invoice shall be submitted by the 
12th of the month.

1.3.3   Final Invoice

a.  A final invoice shall be accompanied by the Contractor's Final 
Release. If the Contractor is incorporated, the Final Release shall 
contain the corporate seal.  An officer of the corporation shall sign 
and the corporate secretary shall certify the Final Release.

b.  For final invoices being submitted via WAWF, the original Contractor's 
Final Release Form must be provided directly to the respective 
Contracting Officer prior to submission of the final invoice.  Once 
receipt of the original Final Release Form has been confirmed by the 
Contracting Officer, the Contractor shall then submit final invoice 
and attach a copy of the Final Release Form in WAWF.

c.  Final invoices not accompanied by the Contractor's Final Release will 
be considered incomplete and will be returned to the Contractor.

d.  Final CAD As-Built Drawings

1.4   PAYMENTS TO THE CONTRACTOR

Payments will be made on submission of itemized requests by the Contractor 
which comply with the requirements of this section, and will be subject to 
reduction for overpayments or increase for underpayments made on previous 
payments to the Contractor.

1.4.1   Obligation of Government Payments

The obligation of the Government to make payments required under the 
provisions of this contract will, at the discretion of the Contracting 
Officer, be subject to reductions and/or suspensions permitted under the 
FAR and agency regulations including the following in accordance with "FAR 
32.503-6:

a.  Reasonable deductions due to defects in material or workmanship;

b.  Claims which the Government may have against the Contractor under or 
in connection with this contract;

c.  Unless otherwise adjusted, repayment to the Government upon demand for 
overpayments made to the Contractor; and

d.  Failure to provide up to date record drawings not current as stated in 
Contract Clause "FAC 5252.236-9310, Record Drawings."

1.4.2   Payment for Onsite and Offsite Materials

Progress payments may be made to the contractor for materials delivered on 
the site, for materials stored off construction sites, or materials that 
are in transit to the construction sites under the following conditions:

a.  FAR 52.232-5(b) Payments Under Fixed Price Construction Contracts.
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b.  Materials delivered on the site but not installed, including completed 
preparatory work, and off-site materials to be considered for progress 
payment shall be major high cost, long lead, special order, or 
specialty items, not susceptible to deterioration or physical damage 
in storage or in transit to the construction site.  Examples of 
materials acceptable for payment consideration include, but are not 
limited to, structural steel, non-magnetic steel, non-magnetic 
aggregate, equipment, machinery, large pipe and fittings, and 
precast/pre-stressed concrete products.  Materials not acceptable for 
payment include consumable materials such as nails, fasteners, conduits,
 insulation, and wall coverings. Off-site materials are applicable for 
payment provided they are stored within 50 miles of the project site. 
Contractor shall provide documentation of materials and storage 
location.

c.  Materials to be considered for progress payment prior to installation 
shall be specifically and separately identified in the Contractor's 
estimates of work submitted for the Contracting Officer's approval in 
accordance with Schedule of Prices requirement of this contract.  
Requests for progress payment consideration for such items shall be 
supported by documents establishing their value and that the title 
requirements of the clause at FAR 52.232-5 have been met.

d.  Materials are adequately insured and protected from theft and exposure.

e.  Provide a written consent from the surety company with each payment 
request for offsite materials.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

    -- End of Section --
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PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010; 
Changes 4-6 2011; Change 7 2012) Safety 
and Health Requirements Manual

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Insurance; G

List of contact personnel; G

Progress and completion pictures; G

NAVFAC Red Zone Checklist/POAM; G

1.3   PROGRESS AND COMPLETION PICTURES

Photographically document site conditions prior to start of construction 
operations.  Provide monthly, and within one month of the completion of 
work, showing the sequence and progress of work.  Take a minimum of 20 
digital photographs each week throughout the entire project from a minimum 
of ten views from points located by the Contracting Officer.  Coordinate 
security requirements associated with Photography with the Contracting 
Officer prior to taking photos on site. Adhere to all NAVFAC/PNSY camera 
requirements. Submit a view location sketch indicating points of view.  
Submit with the monthly invoice two sets of digital photographs each set 
on a separate CD-R, cumulative of all photos to date.  Indicate 
photographs demonstrating environmental procedures.  Photographs for each 
month shall be in a separate monthly directory and each file shall be 
named to indicate its location on the view location sketch.  The view 
location sketch shall also be provided on the CD as digital file.  All 
file names shall include a date designator.  Cross reference submittals in 
the appropriate daily report.  Photographs shall be provided for 
unrestricted use by the Government. The Shipyard will also be allowed to 
take photographs of the progress.
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1.4   MINIMUM INSURANCE REQUIREMENTS

Procure and maintain during the entire period of performance under this 
contract the following minimum insurance coverage:

a.  Comprehensive general liability:  $500,000 per occurrence

b.  Automobile liability:  $200,000 per person, $500,000 per occurrence 
for bodily injury, $20,000 per occurrence for property damage

c.  Workmen's compensation as required by Federal and State workers' 
compensation and occupational disease laws.  

d.  Employer's liability coverage of $100,000, except in States where 
workers compensation may not be written by private carriers,

e.  Others as required by State Law.

1.5   CONTRACTOR PERSONNEL REQUIREMENTS

1.5.1   Contractor Personnel Requirements

In case of conflict with other specification provisions, the requirements 
of this paragraph take precedence.

The following personnel shall be on site whenever work is being 
performed:  

   Project Superintendent
   Site Safety and Health Officer (SSHO)
   Quality Control Manager (QC Manager)

The following personnel need only be on site as their specified duties 
require:  
 
   Project Manager
   Commissioning Authority

1.5.2   Subcontractors and Personnel

Furnish a list of contact personnel of the Contractor and subcontractors 
including addresses and telephone numbers for use in the event of an 
emergency.  As changes occur and additional information becomes available, 
correct and change the information contained in previous lists.

1.5.3   Subcontractor Special Requirements

1.5.3.1   Space Temperature Control, HVAC TAB, Commissioning and Apparatus 
Inspection

All contract requirements contained in the project HVAC Specifications 
shall be accomplished directly by a first tier subcontractor, including 
the Commissioning Agent.  No work shall be accomplished by a second tier 
subcontractor.

1.5.3.2   Crane

All contract requirements contained in the project Crane Specifications 
shall be accomplished directly by a first tier subcontractor. No work 

SECTION 01 30 00  Page 3



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

associated with the crane shall be accomplished by a second tier 
subcontractor.

1.5.3.3   Qualified Testing Organization

All contract requirements of work required to be performed by a Qualified 
Testing Organization shall be accomplished directly by a first tier 
subcontractor.  No work to be performed by a Qualified Testing 
Organization shall be accomplished by a second tier subcontractor. 

1.5.4   Contractor Personnel Requirements

Failure to obtain entry approval or security badging will not affect the 
contract price or time of completion.

1.6   SUPERVISION

Provide at least one (1) qualified Project Manager and one (1) on-site 
Project Superintendent per project capable of reading, writing, and 
conversing fluently in English to supervise the work at all times work is 
being performed.  The Project Manager must have a minimum 10 years' 
experience as a Project Manager or Superintendent on projects like this 
contract or similar in size and complexity.  The Project Superintendent 
must have a minimum of 10 years' experience as a Superintendent on 
projects similar in size and complexity. 

The Project Superintendent shall be on site during working hours. The 
Superintendent cannot  be the Quality Control Manager nor the Site Safety 
and Health Officer (SSHO).

In addition to the above experience requirements, the Project Manager and 
on-site Project Superintendent shall complete the course entitled 
"Construction Quality Management for Contractors" prior to the start of 
construction.  

The Project Manager in this context shall mean the individual with the 
responsibility for the overall management of the project and the Project 
Superintendent shall mean the individual with the responsibility for 
quality and production.  The Project Manager, Quality Control Manager, and 
Project Superintendent are subject to removal by the Contracting Officer 
for non-compliance with requirements specified in the contract and for 
failure to manage the project to insure timely completion.  Furthermore, 
the Contracting Officer may issue an order stopping all or part of the 
work until satisfactory corrective action has been taken to correct 
non-compliant work of safety issues.  No part of the time lost due to such 
stop orders shall be made the subject of claim for extension of time for 
excess costs or damages by the Contractor.

Approval of Project Manager and on-site Project Superintendent by the 
Contracting Officer is required prior to start of construction.  Provide 
resumes for the proposed Project Manager, Quality Control Manager, and 
on-site Project Superintendent describing their experience with references 
and qualifications to the Contracting Officer for approval.  Any 
substitutions during the construction period shall be approved by the 
Contracting Officer. The Contracting Officer reserves the right to 
interview the proposed Project Manager, Quality Control Manager, and 
on-site Project Superintendent at any time in order to verify the 
submitted qualifications. Any replacement personnel shall have the same or 
better qualifications than the previous individual (PM/QCM/SSHO, etc.). 
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1.7   QUALITY CONTROL PERSONNEL:

1.7.1   QC and Alternative QC Manager Qualifications

a.  Complete the course entitled "Construction Quality Management (CQM) 
for Contractors" and shall maintain a current certificate.

b.  Ten (10) years of combined experience as a Superintendent, QC Manager, 
Project Manager, or Project Engineer, and at least two years' 
experience as a QC Manager on similar size and type construction 
contracts.

c.  Familiar with requirements of USACE EM 385-1-1 , and experience in the 
areas of hazard identification and safety compliance.

d.  Approval of the Quality Control Manager is required prior to the start 
of construction. Any substitutions during the construction shall be 
approved by the Contracting Officer. The Contracting Officer reserves 
the right to interview the proposed Quality Control Manager at any 
time to verify the submitted qualifications. Any replacement personnel 
shall have the same or better qualifications than the previous QCM 
individual. 

1.8   PRECONSTRUCTION CONFERENCE

After award of the contract and within 30 days of notice to proceed , meet 
with the Contracting Officer to discuss and develop a mutual understanding 
relative to the administration of the value engineering and safety 
program, preparation of the schedule of prices, shop drawings, and other 
submittals, scheduling programming, and prosecution of the work.  Major 
subcontractors who will engage in the work shall also attend. This mutal 
understanding meeting may require multiple meeting days to complete. 

A Preconstruction conference will be held prior to each major phase of 
work as indicated below. Contractor shall include these conferences in 
their baseline schedule in addition to work items stated in the 
specifications.

1) Mutual Understanding Meeting
2) Pre-Construction Meetings for Each Enclosure
3) Informal Partnering as summarized in specification 01 30 00
4) Special Inspections as summarized in Spec 01 11 00
5) Each Enclosure (M-140, DRE, ACE, RAE, Passageways)
6) Interior Finishes for each enlcosure
7) HVAC Submittals (Pre-Submittal Meeting)
8) HVAC Testing
9) HVAC DALT & TAB
10) Cranes (M-140-3, M-140-4, DRE-7, RAE-4

1.9   FACILITY TURNOVER PLANNING MEETINGS - FOR EACH ENCLOSURE(NAVFAC Red 
Zone - NRZ)

Key personnel will meet to identify strategies to ensure the project is 
carried to expeditious closure and turnover to the Government.  Start the 
turnover process at the Pre Construction Conference meeting and convene at 
the Facility Turnover Meetings once each enclosure has reached 
approximately 25 percent completion or three to six months prior to 
Beneficial Occupancy Date (BOD) of each phase of work, whichever comes 
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first.  The Contracting Officer's Representative will lead the meetings 
and guide discussions based on an agenda provided by the Government. 
Notify the Government in writing 14 calendar days in advance of each 
meeting. The facility Turnover effort shall include the following:

a.  Pre-Construction Meeting - Contracting Officer's Technical 
Representative (COTR) will provide the NRZ Checklist and the 
Contractor, Client, and NAVFAC Representatives will compare 
Contractor's schedule to NRZ Checklist items.

b.  Facility Turnover Meetings - For Each Enclosure

      1.  Fill in the NRZ Checklist including Contractor, Client, and NAVFAC 
Checklist Items and assign a person responsible for each item and 
a due date.  The Contractor's Representative will facilitate the 
assignment of responsibilities, fill out the NRZ Checklist, and 
discuss "Interim DD From 1354" requirements. A separate checklist 
shall be utilized for each enclosure. 

2.  Review the Contractor's updated schedule.  The Contractor shall 
develop a Plan of Action and Milestones (POAM) for the completion 
of all Contractor, Client, and NAVFAC Checklist items.  Submit the 
NAVFAC Red Zone Checklist/POAM to the Contracting Officer.

3.  Confirm that all NRZ Checklist items will be completed on time for 
the scheduled Facility Turnover.

4.  The Contractor shall prepare the NAVFAC Red Zone Project Facility 
System & Equipment List included in Appendix A of this Section.  
The List shall include all facility systems and equipment provided 
as part of the project which will require future maintenance, 
inspections or certifications.  The Contractor shall submit a 
preliminary list of items with the COTR at the initial Facility 
Turnover Meeting.  The Contractor shall provide the final 
completed Project Facility System & Equipment List with all 
information required facility system/equipment information to the 
COTR at least sixty (60) calendar days prior to the project BOD of 
each phase of work.

See Appendix A of this Section for the Facility Turnover Planning 
Meeting Agenda, NRZ Checklist & POAM and the NAVFAC Red Zone 
Project Facility System & Equipment List. 

5.  Each system in each enclosure shall be tested individually for 
each enclosure based on the Contractor's proposed phasing. Each 
system shall also be tested as a whole complete system 
demonstrating connectivity to all points/enclosures. Full system 
acceptance will not be provided by the Government until the system 
is tested as a complete unit.

1.10   CLEANUP

Leave premises "broom clean."  Clean interior and exterior glass surfaces 
exposed to view; remove temporary labels, stains and foreign substances; 
polish transparent and glossy surfaces; and soft surfaces.  Clean 
equipment and fixtures to a sanitary condition.  Replace filters of 
operating equipment.  Clean debris from roofs, gutters, catch basins, 
manholes, downspouts and drainage systems.  Sweep paved areas and rake 
clean landscaped areas.  Remove waste and surplus materials, rubbish and 
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construction facilities from the site. 

1.11   PARTNERING

To most effectively accomplish this contract, the Government requires the 
formation of a cohesive partnership within the Project Team whose members 
are from the Government, the Contractor and their Subcontractors.  Key 
personnel from the Supported Command, the Shipyard Representatives (who 
will occupy/service the facility), NAVFAC PWD ME Representatives, the 
Contractor and Subcontractors, and the Designer of Record will be invited 
to participate in the Partnering process.  The Partnership will draw on 
the strength of each organization in an effort to achieve a project that 
is without any safety mishaps, conforms to the Contract, and stays within 
budget and on schedule.

The Contracting Officer will provide Information on the Partnering Process 
and a list of key and optional personnel who should attend the Partnering 
meeting.

1.11.1   Informal Partnering

The Contracting Officer will organize the Partnering Sessions with key 
personnel of the project team, including Contractor personnel and 
Government personnel.

The Initial Partnering session should be a part of the Pre-Construction 
Meeting.  Partnering sessions will be held at a location agreed to by the 
Contracting Officer and the Contractor (typically a conference room 
provided by the PWD ME FEAD office or the Contractor).

The Initial Informal Partnering Session will be conducted and facilitated 
using electronic media provided by the Contracting Officer. 

The Partners will determine the frequency of the follow-on sessions.

At a minimum, the following partnering sessions will be held:
1) Mutual Understanding Meeting
2) Pre-Construction Meetings for Each Enclosure
3) Informal Partnering as summarized in specification 01 30 00
4) Special Inspections as summarized in Spec 01 11 00
5) Interior Finishes
6) HVAC Submittals (Pre-Submittal Meeting)
7) HVAC Testing
8) HVAC DALT & TAB
9) Cranes

1.12   AVAILABILITY OF CADD DRAWING FILES

After award and upon request, the electronic "Computer-Aided Drafting and 
Design (CADD)" drawing files included in the RFP will only be made 
available to the Contractor for use in preparation of construction data 
related to the referenced contract subject to the following terms and 
conditions.  

Data contained on these electronic files shall not be used for any purpose 
other than as a convenience in the preparation of construction data for 
the referenced project.  Any other use or reuse shall be at the sole risk 
of the Contractor and without liability or legal exposure to the 
Government.  The Contractor shall make no claim and waives to the fullest 
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extent permitted by law, any claim or cause of action of any nature 
against the Government, its agents or sub consultants that may arise out 
of or in connection with the use of these electronic files.  The 
Contractor shall, to the fullest extent permitted by law, indemnify and 
hold the Government harmless against all damages, liabilities or costs, 
including reasonable attorney's fees and defense costs, arising out of or 
resulting from the use of these electronic files.

These electronic CADD drawing files are not construction documents.  
Differences may exist between the CADD files and the corresponding 
construction documents.  The Government makes no representation regarding 
the accuracy or completeness of the electronic CADD files, nor does it 
make representation to the compatibility of these files with the 
Contractors hardware or software.  In the event that a conflict arises 
between the signed and sealed construction documents prepared by the 
Government and the furnished CADD files, the signed and sealed 
construction documents shall govern.  The Contractor is responsible for 
determining if any conflict exists.  Use of these CADD files does not 
relieve the Contractor of duty to fully comply with the contract 
documents, including and without limitation, the need to check, confirm 
and coordinate the work of all contractors for the project.

If the Contractor uses, duplicates and/or modifies these electronic CADD 
files for use in producing construction drawings and data related to this 
contract, all previous indications of ownership (seals, logos, signatures, 
initials and dates) shall be removed.

1.13   ELECTRONIC MAIL (E-MAIL) ADDRESS

The Contractor shall establish and maintain electronic mail (e-mail) 
capability along with the capability to open various electronic 
attachments in Microsoft, Adobe Acrobat, and other similar formats.  
Within 10 days after contract award, the Contractor shall provide the 
Contracting Officer a single (only one) e-mail address for electronic 
communications from the Contracting Officer related to this contract 
including, but not limited to, contract documents, invoice information, 
request for proposals, and other correspondence.  The Contracting Officer 
may also use email to notify the Contractor of base access conditions when 
emergency conditions warrant, such as hurricanes, terrorist threats, etc.  
Multiple email address will not be allowed.

It is the Contractor's responsibility to make timely distribution of all 
Contracting Officer initiated e-mail with its own organization including 
field office(s).  The Contractor shall promptly notify the Contracting 
Officer, in writing, of any changes to this email address.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTIONS

Not used.

    -- End of Section --
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01 30 00 APPENDIX A 

 

 
NAVFAC Red Zone 

Facility Turnover Planning Meeting 
 

AGENDA 
 
I. Introduction and Overview – Purpose CM 

 
The purpose of the Facility Turnover Planning Meeting is to address elements within the 
project team’s purview – schedule management, assure completed facility complies with 
contract requirements, and other contractual issues. Each member of the project delivery team 
(Client, NAVFAC, and the contractor) has critical responsibilities to ensure timely completion 
and turnover of the new facility and each member should execute the NRZ process to achieve 
this end. The NRZ process provides a final re-focusing of attention to details of those key 
elements critical for a successful construction contract completion. In implementing NRZ 
processes, the NAVFAC/Contractor/Client team take a collective “snapshot” of contract status, 
identifying remaining actions to be accomplished, and confirm required resources needed for 
successful contract completion and turnover to the Client. 

 
The Facility Turnover Planning Meeting is a collaborative effort between the Client, NAVFAC, 
and the contractor and results in a completed “NRZ Checklist/POAM Items” list that identifies 
the major items (and their due dates) that must be completed by the Contractor, the Client and 
the NAVFAC team to ensure timely completion of the contract. 

 
II. Attendees 

 
NAVFAC Echelon IV (PM); NAVFAC FEAD/ROICC Team (AROICC, CM, ET/QA, Contracting 
Officer); Client Team (Project Manager, Program Coordinator, User/Tenant); Contractor Team 
(Project Manager, Project Superintendent, CQC Manager) 

 
III. Schedule to Completion (POAM) Contractor 

 
IV. Schedule of Final Outfitting and Occupancy (POAM) Client 

 
V. Critical feature(s) of project (POAM) CM 

 
VI. Systems training & O&M Manuals (POAM) CQC Manager 

 
VII. Other Items to include on NRZ checklists All 

 
VIII. Summary of Required Actions and Responsibility CM 
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Guidelines for conducting Facility Turnover Planning Meeting are as follows: 
 

a. Meeting is held at approximately 75% construction contract completion or three to six 
months prior to BOD for the specific phase of work. NAVFAC representatives will include the 
Project Manager, Construction Manager/AROICC (CM) and Design Manager (DM), as appropriate. 
The contractor representatives include applicable prime contractor staff and decision-makers from 
major subcontractors. The Client should include representatives from Public Works Officer (PWO) 
staff, a Client scope and financial decision maker, a user tenant representative, a facility start-up 
person, and others such as SPAWAR, NMCI, telephone, etc. 

 
b. The purpose of the meeting is to plan the remaining work, identify critical project features 

that still need to be completed (such as “soft” construction contract requirements as shown on the 
NRZ Checklist/POAM Items), and to complete the filling out of the “NRZ Checklist/POAM 
Items”. 

 
c. The contractor, client and NAVFAC provide a POC and due date for each item on their 

checklist. The team fills in the checklists by selecting items applicable to the project, selects due 
dates on each item, and appoints a person who has responsibility to ensure the item gets completed 
by the due date. The CM will be responsible to monitor the milestones. 



 

 

NRZ Checklist/POAM Items 
 
The table below provides typical NRZ checklist items for contractor, Client, and NAVFAC actions. Items listed on the checklists are required to 
remain on the checklists if they are part of the project/contract or required by construction convention. Items not listed on the checklists, but 
required in the contract or by construction convention, must be added to the checklists by the contractor, Client and NAVFAC. Checklists are 
applicable to all contracts no matter what Category of Work or Phase of Work. 

 
The Point of Contact and due date shall initially be determined during the Facility Turnover Planning Meeting by the NAVFAC, client and 
contractor leads. During execution of the NRZ process, for each item on the entire list, the Construction Manager (CM) shall indicate date 
completed and initial to indicate completion of the item. If a party fails to complete an item by the due date, this should be noted on the checklist 
and new due date established and indicated. The completed NRZ Checklist/POAM shall be placed in the contract file. 

 
NAVFAC Red Zone Facility Turnover Planning Meeting Checklist and POAM 

Resp. Checklist Items Point of Contact Due Date 
Actual 

Complete 
Date 

CM 
Initials Notes 

Client Coordination of IT and 
Communication 
Infrastructure and 
Devices 

     

Client Delivery and installation 
of client furnished 
equipment 

     

Client GFE status/delivery 
schedule (Power Feeds, 
Loadhouse, Portal 
Monitors, Main Security 
IT Room/ACE Server) 

     

Client Installation of 
communications for 
phones and computers 

     

Client Process operating 
permits 

     

Client Recycled/recovered 
materials report 

     

Contractor Control Systems Testing      

Contractor Communications / IT 
Systems Testing 

     



 

 

NAVFAC Red Zone Facility Turnover Planning Meeting Checklist and POAM 

Resp. Checklist Items Point of Contact Due Date 
Actual 

Complete 
Date 

CM 
Initials Notes 

Contractor Coordination and 
Installation of Facility 
Signage 

     

 

 
 
Contractor 

 

 
 
Delivery of As-Built 
Drawings 

     

Contractor Delivery of O&M Manuals      

Contractor Delivery of Spare Parts, 
Extra Stock, Special 
Tools, etc. 

     

Contractor Duct Air Leakage Testing      

Contractor Electrical Systems 
Testing 

     

Contractor Crane System Testing      

Contractor Roof System Testing       

Contractor Final Cleaning      

Contractor Demob      

Contractor Final Inspection and 
Acceptance 

     

Contractor Final utility systems 
connections (power, air, 
etc.) 

     

Contractor Fire Protection Systems 
Inspections and 
Performance Verification 

     

Contractor HVAC System Test & 
Balance 

     



 

 

NAVFAC Red Zone Facility Turnover Planning Meeting Checklist and POAM 

Resp. Checklist Items Point of Contact Due Date 
Actual 

Complete 
Date 

CM 
Initials Notes 

Contractor Portable Enclosure Fitup 
Demonstration & 
Approval 

     

Contractor Notice of Termination 
(EV Permits) 

     

Contractor O&M/OMSI Training of 
Navy Personnel 

     

Contractor Other Specified Building 
Performance 
Requirements 

     

Contractor Acceptance of Crane 
Clearance Envelope 

     

Contractor Pre-Final Inspection      

Contractor Pre-warranty Conference      

Contractor Project Close-out 
Meeting 

     

Contractor Control Systems Testing      

Contractor Punch List Completion      

Contractor Security Systems Testing      

Contractor Public Address Systems 
Testing 

     

Contractor Specialized Equipment & 
Systems Inspections 

     

Contractor Equipment List for Each 
Enclosure (01 78 00.00 
22, para 1.3.5) 

     

NAVFAC A-E and Construction 
Contractor Evaluations 
(ACASS/CCASS) 

     



 

 

NAVFAC Red Zone Facility Turnover Planning Meeting Checklist and POAM 

Resp. Checklist Items Point of Contact Due Date 
Actual 

Complete 
Date 

CM 
Initials Notes 

NAVFAC Client walk-thru prior to 
pre-final inspections, if 
appropriate 

     

NAVFAC Closeout actions on 
construction permits 
(e.g., NPDES) 

     

NAVFAC Electrical, Control, and 
PA System Acceptance 

     

NAVFAC Confirm utilities 
availability for final 
connections by 
contractor 

     

NAVFAC Mechanical Acceptance      

NAVFAC Process final payment 
(w/ final release) 

     

NAVFAC Process 
recycled/recovered 
materials report 

     

NAVFAC Resolve contract 
modifications & requests 
for equitable adjustment 

     

NAVFAC Return unobligated funds      

NAVFAC Schedule client 
satisfaction post BOD 
follow-up 

     

NAVFAC Schedule Government 
inspections of 
specialized equipment  
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NETWORK ANALYSIS SCHEDULES (NAS) (PWD ME)
12/14

PART 1   GENERAL

1.1   DESCRIPTION

The Contractor is responsible for scheduling procurement, Contractor 
quality control and construction, acceptance testing and training.  Refer 
to Specification Section 01 33 00 SUBMITTAL PROCEDURES to determine if any 
items require Government approval prior to construction; if any are 
required, that submittal review time shall be included in the schedule.

The schedule is a tool to manage the project, both for Contractor and 
Government activities.  It will also be used to report progress and 
evaluate time extensions.  All progress payment amounts will be derived 
from and tied to the cost loaded schedule activities.

The Contractor shall use the Critical Path Method (CPM) and the Precedence 
Diagram Method (PDM) to satisfy time and cost applications.  For 
consistency, when scheduling software terminology is used in this 
specification, the terms in Primavera's scheduling programs are used.

Include commissioning milestone in schedule.

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Qualifications; G

Baseline Network Analysis Schedule (NAS); G

Submit a comprehensive schedule for the entire project and an individual 
schedule for each of the enclosures.

SD-07 Certificates

Monthly Network Analysis Schedule Update; G

SD-11 Closeout Submittals

As-Built Schedule; G

1.3   SCHEDULE ACCEPTANCE PRIOR TO START OF WORK

The Contracting Officer and Contractor shall participate in a preliminary 
meeting(s) to discuss the proposed schedule and requirements of this 
section prior to the Contractor preparing the Project Baseline Schedule.
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Government review comments on the Contractor's schedule(s) shall not 
relieve the Contractor from compliance with requirements of the Contract 
Documents.

Only bonds shall be paid prior to acceptance of the Baseline Network 
Analysis Schedule (NAS).

The acceptance of a Baseline NAS is a condition precedent to:

1.  The Contractor starting work on the demolition or construction 
stage(s) of the contract.

2.  Processing Contractor's pay request(s) for construction 
activities/items of work.

3.  Review of any schedule updates.

Submittal of the Baseline Network Analysis Schedule, and subsequent 
schedule updates, shall be understood to be the Contractor's certification 
that the submitted schedule meets all of the requirements of the Contract 
Documents, represents the Contractor's plan on how the work shall be 
accomplished, and accurately reflects the work that has been accomplished 
and how it was sequenced (as-built logic).

1.4   SOFTWARE

Project schedules must be prepared and maintained using Primavera P6.  
Importing data into P6 using data conversion techniques or third party 
software will be cause for rejection of the submitted schedule.

A listing of Primavera P6 settings and parameters which shall be used in 
preparing the Baseline Schedule is contained later in this specification 
section.  See Attachment A.  Deviation from these settings and parameters, 
without prior consent of the Contracting Officer, will be cause for 
rejection of schedule submission.

1.5   QUALIFICATIONS

The designated Scheduler for the project shall have prepared and 
maintained at least 3 previous schedules of similar size and complexity of 
this contract using SureTrak/P6 or current mandated scheduling program.  A 
resume outlining the qualifications of the Scheduler shall be submitted 
for acceptance to the Contracting Officer.  Payment will not be processed 
until an acceptable Scheduler is provided. The Scheduler for the project 
can not be a subcontractor - the Scheduler must be an employee of the 
Prime Contractor.

1.6   NETWORK SYSTEM FORMAT

The system shall include time scaled logic diagrams and specified reports.

1.6.1   Diagrams

Provide Time-scaled Logic Diagram printed in color on ANSI D size sheets.  
The diagram shall clearly show activities on the critical path.  Include 
the following information for each activity:

a. Activity ID
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b. Activity Description

c. Original Duration in Work Days

d. Remaining duration

e. Percent Complete

f. Late Start Date

g. Late Finish Date

h. Total Float

1.6.2   Schedule Activity Properties and Level of Detail

The NAS shall identify all Government, Construction Quality Management 
(CQM), Construction activities planned for the project and all other 
activities that could impact project completion if delayed.  Separate 
activities shall be created for each Phase, Area, Floor Level and Location 
the activity is occurring.  Activity categories included in the schedule 
are specified below.

With the exception of the Contract Award and Contract Completion Date 
(CCD) milestone activities, no activity shall be open-ended; each activity 
shall have predecessor and successor ties.  Once an activity exists on the 
schedule it may not be deleted or renamed to change the scope of the 
activity and shall not be removed from the schedule logic without approval 
from the Contracting Officer.   The ID number for a deleted activity shall 
not be re-used for another activity.  No more than 20 percent of the 
activities shall be critical or near critical.  Critical is defined as 
having zero days of Total Float.  "Near Critical" is defined as having 
Total Float of 1 to 14 days.  Contractor activities shall be driven by 
calendars that reflect Saturdays, Sundays and all Federal Holidays as 
non-work days.

The special inspections identified in Specification 01 11 00 Summary of 
Work shall be included in the overall project schedule.

1.6.2.1   Activity Categories

a.  Procurement Activities:  Examples of procurement activities include, 
but are not limited to; Material/equipment submittal preparation, 
submittal and approval of material/equipment; material/equipment 
fabrication and delivery, and material/equipment on-site.  As minimum, 
separate procurement activities will be provided for critical items, 
long lead items, items requiring Government approval and 
material/equipment procurement for which payment will be requested in 
advance of installation.  The Contractor shall show each delivery with 
relationship tie to the Construction Activity specifically for the 
delivery. All submittals requiring Government review and approval 
shall be indicated on the schedule. Any submittal requring a revise 
and resubmission shall be added to the schedule for tracking purposes.

b.  Government Activities:  Government and other agency activities that 
could impact progress shall be clearly identified.  Government 
activities include, but are not limited to; Government approved 
submittal reviews, Government conducted inspections/tests, 
environmental permit approvals by State regulators, utility outages, 
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Design Start, Construction Start, (including Design/Construction Start 
for each Fast-Track Phase), Notice(s) to proceed and delivery of 
Government Furnished Material/Equipment.

c.  Quality Management (QM) Activities:  CQM Activities shall identify the 
Preparatory Phase and Initial Phase for each Definable Feature of Work 
identified in the Contractor's Quality Control Plan.  These activities 
shall be added to each Three-Week Look Ahead Schedule referenced in 
the paragraph entitled "THREE-WEEK LOOK AHEAD SCHEDULE" and will also 
be included in each monthly update.  The Follow-up Phase will be 
represented by the Construction Activities in the Baseline Schedule 
and in the schedule updates.

d.  Construction Activities:  No on-site construction activity shall have 
a duration exceeding 20 working days. Separate construction activities 
shall be created for each Phase, Area, Floor Level and Location the 
activity is occurring.  Contractor activities will be driven by 
calendars that reflect Saturdays, Sundays and all Federal Holidays as 
non-work days, unless otherwise defined in this contract.

e.  Turnover and Closeout Activities:  Include a separate section with all 
items on the NAVFAC Red Zone Checklist/Plan of Action and Milestones 
(POAM) that are applicable to this project.  The checklist will be 
provided at the Preconstruction  Meeting.  As a minimum, this will 
include all testing, specialized inspection activities, Pre-Final 
inspection, Punch List Completion, Final Inspection and Acceptance.  
Add a milestone for the Facility Turnover Planning Meeting at 
approximately 25 percent construction contract completion or three to 
six months prior to BOD, whichever is sooner. The Facility Turnover 
meetings are required for each individual enclosure and shall be tied 
back to schedule and any proposed phasing. 

1.6.2.2   Contract Milestones and Constraints

a.  Project Start Date Milestones: The Contractor shall include as the 
first activity on the schedule a start milestone titled "Contract 
Award", which shall have a Mandatory Start constraint equal to the 
Contract Award Date.

b.  Projected Completion Milestone:  The Contractor shall include an 
unconstrained finish milestone on the schedule titled "Projected 
Completion".  Projected Completion is defined as the point in time the 
Government would consider the project complete and ready for its 
intended use.  This milestone shall have the Contract Completion (CCD) 
milestone as its only successor.

c.  Contract Completion Date (CCD) Milestone:  The Contractor shall 
include as the last activity on the schedule a finish milestone titled 
"Contract Completion (CCD)", which shall have a Mandatory Finish 
constraint equal to the current Contract Completion Date.  Calculation 
of schedule updates shall be such that if the finish of the "Projected 
Completion" milestone falls after the contract completion date, then 
negative float will be calculated on the longest path and if the 
finish of the "Projected Completion" milestone falls before the 
contract completion date, the float calculation shall reflect positive 
float on the longest path.  The only predecessor to the Contract 
Completion Date Milestone shall be the Projected Completion milestone.
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1.6.2.3   Activity Code

At a minimum, the Contractor shall establish activity codes identified in 
this specification and 3 additional activity codes identified by the 
Contracting Officer.  Once established, activity codes and values cannot 
be changed without approval by the Contracting Officer.

a.  Phase:  All activities shall be assigned a 4-digit code value based on 
the contract phase it occurs in.

b.  Area Code:  All activities shall be assigned an area code value 
identifying the Area in which the activity occurs.  Activities shall 
not belong to more than one area.  Area is defined as a distinct 
space, function or activity category; such as, separate structure(s), 
site work, project summary, construction quality management, 
material/equipment procurement, etc. Each structure in the Dry Dock #1 
Complex shall be considered a separate area.

c.  Work Item:  All activities in the project schedule shall be assigned a 
4-digit Work Item code value.  Examples of Work Item code values 
include but are not limited to water lines, drain lines, building pad 
and foundation, slab on grade, walls and columns, suspended slab, roof 
structure, roofing, exterior finish systems, interior rough-in, and 
finishes, etc.

d.  Location 1:  Assign a 4-digit Location 1 code value to activities 
associated with multistory structures.  Code values are used to 
identify the floor level where an activity is occurring.

e.  Location 2:  Assign a 4-digit Location 2 code value to all activities 
to identify the location within an Area, Work Item or Building Level 
that an activity is occurring.

f.  Responsibility Code:  All activities in the project schedule shall be 
identified with the party responsible for completing the task.    
Activities shall not belong to more than one responsible party.

1.6.2.4   Anticipated Weather Delays

The Contractor shall use the National Oceanic and Atmospheric 
Administration's (NOAA) historical monthly averages for the NOAA location 
closest to the project site or the following schedule of anticipated 
monthly non-work days due to adverse weather for projects located at 
Portsmouth Naval Shipyard as the basis for establishing a "Weather 
Calendar" showing the number of anticipated non-workdays for each month 
due to adverse weather, Saturdays, Sundays and all Federal Holidays as 
non-work days.

MONTHLY ANTICIPATED ADVERSE WEATHER DELAYS - PNSY

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

3 4 3 3 1 1 2 1 2 2 3 2

Assign the Weather Calendar to any activity that could be impacted by 
adverse weather.  The Contracting Officer will issue a modification in 
accordance with the contract clauses, giving the Contractor a time 
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extension for the difference of days between the anticipated and actual 
adverse weather delay if the number of actual adverse weather delay days 
exceeds the number of days anticipated for the month in which the delay 
occurs and the adverse weather delayed activities critical to contract 
completion.  A lost workday due to weather conditions is defined as a day 
in which the Contractor cannot work at least 50 percent of the day on the 
impacted activity.

1.6.2.5   Anticipated Security Delays

The contractor shall allow in the schedule a total of 5 lost workdays per 
calendar year for instances where base access is not permitted due to a 
security related closure which causes a delay in the work.  A lost workday 
is defined as a day in which the Contractor cannot work at least 50 
percent of the day on the closed installation.  If the installation is 
closed for a period longer than 5 workdays per calendar year, the 
Contracting Officer will issue a no cost contract modification as 
applicable in accordance with the contract clauses extending the contract 
completion date where the critical path has been impacted.

1.6.2.6   Cost Loading

a.  Cost Loading Activities:  Material and Equipment Costs for which 
payment will be requested in advance of installation shall be assigned 
to their respective procurement activity (i.e., the material/equipment 
on-site activity).  Cost for material/equipment paid for after 
installation, labor and construction equipment shall be assigned to 
their respective Construction Activities.  The value of 
inspection/testing activities will not be less than 10 percent of the 
total costs for Procurement and Construction Activities.  Evenly 
disperse overhead and profit to each activity over the duration of the 
project.

b.  Quantities and Units of Measure:  Each cost loaded activity shall have 
a detailed quantity breakdown and unit of measure.

1.6.2.7   Schedule Requirements for HVAC TAB

The field work of Section 23 05 93 TESTING, ADJUSTING, AND BALANCING FOR 
HVAC shall be broken down in the Schedule of Prices and in the 
Construction Progress Documentation by separate line items which reflect 
measurable deliverables.  Specific payment percentages for each line item 
shall be determined on a case by case basis for each contract.  The line 
items shall be as follows and separated by enclosure in line with the 
phased schedule - each structure within the Dry Dock #1 Complex shall be 
considered as a separate structure with respect to HVAC TABS:

a.  Approval of Design Review Report:  The TABS Agency is required to 
conduct a review of the project plans and specifications to identify 
any feature, or the lack thereof, that would preclude successful 
testing and balancing of the project HVAC systems.  The resulting 
findings shall be submitted to the Government to allow correction of 
the design.  The progress payment shall be issued after review and 
approval of the report.

b.  Approval of the pre-field engineering report:  The TABS Agency submits 
a report which outlines the scope of field work.  The report shall 
contain details of what systems will be tested, procedures to be used, 
sample report forms for reporting test results and a quality control 
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checklist of work items that must be completed before TABS field work 
commences.

c.  Season I field work:  Incremental payments are issued as the TABS 
field work progresses.  The TABS Agency mobilizes to the project site 
and executes the field work as outlined in the pre-field engineering 
report.  The HVAC systems are balanced and operational data shall be 
collected for one seasonal condition (either summer or winter 
depending on project timing).

d.  Approval of Season I report:  On completion of the Season I field 
work; the data is compiled into a report and submitted to the 
Government.  The report is reviewed, and approved, after ensuring 
compliance with the pre-field engineering report scope of work.

e.  Completion of Season I field QA check:  Contract QC and Government 
representatives meet the TABS Agency at the jobsite to retest portions 
of the systems reported in the Season I report.  The purpose of these 
tests is to validate the accuracy and completeness of the previously 
submitted Season I report.

1.6.3   Schedule Software Settings and Restrictions

a.  Activity Constraints:  Date/time constraint(s), other than those 
required by the contract, will not be allowed unless accepted by the 
Contracting Officer.  Identify any constraints proposed and provide an 
explanation for the purpose of the constraint in the Narrative Report.

b.  Default Progress Data Disallowed: Actual Start and Actual Finish dates 
on the CPM schedule shall match the dates on the Contractor Quality 
Control and Production Reports.

c.  Software Settings: Schedule calculations and Out-of-Sequence progress 
(if applicable) shall be handled through Retained Logic, not Progress 
Override.  All activity durations and float values will be shown in 
days.  Activity progress will be shown using Remaining Duration.  
Default activity type will be set to "Task Dependent".

d.  At a minimum, include the following settings and parameters in 
Baseline Schedule preparation:

1.  General: Calendars and Activity Codes are defined or established 
at the "Project" level, not the "Global" level.

2.  Admin Drop-Down Menu, Admin Preferences, Time Periods Tab:

a)  Time periods for P6 should be set to 8.0 Hours/Day, 40.0
    Hours/Week, 172.0 Hours/Month and 2000.0 Hours/Year.

b)  Allow users to specify the number of work hours for each time
    period: Should be unchecked.  

3.  Project Level, Date Tab:  

a)  Set "Must Finish By" date to "Contract Completion Date".

4.  Project Level, Default Tab:

a)  Duration Type: Set to "Fixed Duration & Units".

SECTION 01 32 17.00 25  Page 8



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

b)  Percent Complete Type: Set to "Physical".

c)  Activity Type: Set to "Task Dependent".

d)  Calendar: Set to "Standard 5 Day Workweek".  Calendar shall
    reflect Saturday, Sunday and all Federal holidays as non-work
    days.  Alternative calendars may be used with Contracting
    Officer approval.

5.  Project Level, Calculations Tab:

a)  Price/Unit: Set to "$1/h".

b)  Activity percent complete based on activity steps: Should be
    Checked.

c)  Reset Remaining Duration and Units to Original: Should be
    Checked.

d)  Subtract Actual from At Completion: Should be Checked.

e)  Recalculate Actual units and Cost when duration % completes
    changes: Should be Checked.

f)  Update units when costs change on resource assignments: Should
    be Unchecked.

g)  Link Actual and Actual This Period Units and Cost: Should be
    Checked.

6.  Project Level, Settings Tab:  

a)  Define Critical Activities: Check "Total Float is less than or
    equal to" and add "0d".

7.  Work Breakdown Structure Level, Earned Value Tab: 

a)  Technique for Computing Performance Percent Complete:
    "Activity percent complete" is selected.

b)  Technique for Computing Estimate to Complete (ETC): "PF = 1"
    is selected.

1.6.4   Required Tabular Reports

The following reports shall be included with the schedule submittal:

a.  Log Report:  Listing of all changes made between the previous schedule 
and current updated schedule.

b.  Narrative Report: Identify and justify; 

1)  Progress made in each area of the project;
 

2)  Critical Path;
 

3)  Date/time constraint(s), other than those required by the contract;
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4)  Changes in the following; added or deleted activities, original 
and remaining durations for activities that have not started, 
logic, milestones, planned sequence of operations, critical path, 
and cost loading;  

5)  Any decrease in previously reported activity Earned Amount;  

6)  Pending items and status thereof, including permits, changes 
orders, and time extensions;  

7)  Status of Contract Completion Date and interim milestones;  

8)  Current and anticipated delays (describe cause of delay and 
corrective actions(s)); and  

9)  Description of current and future schedule problem areas.  Each 
entry in the narrative report will cite the respective Activity ID 
and Activity Description, the date and reason for the change, and 
description of the change.

c.  Earned Value Report:  Listing all activities having a budget amount 
cost loaded.  Compilation of total earnings on the project from notice 
to proceed to current progress payment request.  Group and sort 
activities as directed by the Contracting Officer.  Show current 
budget, previous physical percent complete, to-date physical percent 
complete, previous earned value, to-date earned value and cost to 
complete on the report for each activity:

d.  Schedule Variance Control (SVC) Diagram:  With each schedule 
submission, provide a SVC diagram showing 1) Cash Flow S-Curves 
indicating planned project cost based on projected early and late 
activity finish dates and 2) Earned Value to-date.  Revise Cash Flow 
S-Curves when the contract is modified, or as directed by the 
Contracting Officer.

1.7   SUBMISSION AND ACCEPTANCE

1.7.1   Baseline Schedule

The Baseline Schedule shall be submitted to the Contracting Officer no 
later than 45 calendar days from the date of the Notice to Proceed and no 
later than 30 days prior to mobilization on site.

1.7.2   Monthly Network Analysis Schedule Update

Contractor and Government representatives shall meet at monthly intervals 
to review and agree on the information presented in the updated project 
schedule.  The submission of an acceptable, updated schedule to the 
Government is a condition precedent to the processing of the Contractor's 
pay request.  An acceptable, updated schedule shall be submitted to the 
Government regardless of whether a Contractor's pay request will be 
submitted for the given period.  If a Schedule of Prices is the basis for 
progress payments, it shall be consistent with the logic and activity 
breakdowns on the progress schedule.  If progress payments are based on a 
cost-loaded schedule, the Contractor and Government shall agree on 
percentage of payment for each activity progressed during the update 
period.

Provide the following with each Schedule submittal:
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a.  Time Scaled Logic Diagram.

b.  Reports listed in paragraph entitled "Required Tabular Reports."

c.  Data disks containing the project schedule.  Include the back-up 
native .xer file.

1.7.3   As-Built Schedule

As a condition precedent to the release of retention and making final 
payment, submit an "As-Built Schedule," as the last schedule update 
showing all activities at 100 percent completion.  This schedule shall 
reflect the exact manner in which the project was actually constructed.

1.8   CONTRACT MODIFICATION

Submit a Time Impact Analysis with each cost and time proposal for a 
proposed change.  Time Impact Analysis (TIA) shall illustrate the 
influence of each change or delay on the Contract Completion Date or 
milestones.  No time extensions will be granted nor delay damages paid 
unless a delay occurs which consumes all available Project Float, and 
extends the Projected Finish beyond the Contract Completion Date.

a.  Each TIA shall be in both narrative and schedule form demonstrating 
the delay impact.

b.  Each TIA shall include a Fragmentary Network (fragment) demonstrating 
how the Contractor proposes to incorporate the impact into the most 
currently accepted schedule update.  A fragment is defined as the 
sequence of new activities and/or activity revisions, logic 
relationships and resource changes that are proposed to be added to 
the existing schedule to demonstrate the influence of impacts to the 
schedule.  The fragment shall identify the predecessors to the new 
activities and demonstrate the impacts to successor activities.  The 
Contractor shall run the schedule calculations and submit the impacted 
schedule with the proposal or claim.

c.  Unless the Contracting Officer requests otherwise, only conformed 
contract modifications shall be added into the Project NAS.

1.9   PROJECT FLOAT

Project Float is the length of time between the Contractor's Projected 
Finish Milestone and the Contract Completion Date Milestone.  Project 
Float available in the schedule, at any time shall not be for the 
exclusive use of either the Government or the Contractor.

1.10   THREE-WEEK LOOK AHEAD SCHEDULE

The Contractor shall prepare and issue a 3-Week Look Ahead schedule to 
provide a more detailed day-to-day plan of upcoming work identified on the 
Project Network Analysis Schedule.  The work plans shall be keyed to NAS 
activity numbers and updated each week to show the planned work for the 
current and following two-week period.  Additionally, include upcoming 
outages, closures, preparatory meetings, and initial meetings.  Identify 
critical path activities on the Three-Week Look Ahead Schedule.  The 
detail work plans are to be bar chart type schedules, maintained 
separately from the Project NAS on an electronic spreadsheet program and 
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printed on 8 ½ by 11 sheets as directed by the Contracting Officer.  
Activities shall not exceed 5 working days in duration and have sufficient 
level of detail to assign crews, tools and equipment required to complete 
the work.  Three hard copies and one electronic file of the 3-Week Look 
Ahead Schedule shall be delivered to the Contracting Officer no later than 
8 a.m. each Monday and reviewed during the weekly CQC Coordination Meeting.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

    -- End of Section --
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Interim or Phased Completion Contract Dates (if specified):  __________________________________________ 

Total Contract Award:  $ ________________________ 
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ITM DESCRIPTION Y N 

IPS REPORTING & SOFTWARE (2.4.1) 

   Reports Submitted 

1 P6 Project import file in Primavera Project Manager (.XER) 6.2 export file format. (KTR)   

2 Narrative Report    

3 Network Diagram (Schedule)   

4 Earned Value Report (If schedule cost loading specified)   

5 S-Curves (If schedule cost loading specified)   

6 All required submittals are provided by the contractor    

    

   Software 

7 P6 was used to prepare the schedule (KTR)   

    

GENERAL SCHEDULE INFORMATION (Run Primavera Schedule Report/Log) (2.4.2) 

8 Start and Finish dated did not change after scheduling the project    

9 Retained Logic is used when scheduling progressed activities   

10 Critical activities defined as Total Float less than or equal to 0    

11 No activities have started or are in progress   

12 All Constraints are Contractually defined    

13 The only activity without predecessor(s) is the activity with the earliest start date    

14 The only activity without successor(s) is the activity with the latest finish date    

15 BLANK   

16 The Latest Early Finish Date is on or before the Contract Completion Date (CCD)    

17 No more than 20% of the activities are Critical or Near Critical; Activities with Total Float less than 
14 working days are Near Critical 

  

PROJECT REQUIREMENTS AND SETTINGS 

   Schedule Dates (2.4.3) 

18 The project Must Finish By date is set to the current CCD    

19 The Must Finish By Time is set to 5pm   

   Defaults (2.4.3) 

20 Duration Type is set to Fixed Duration & Units   

Ben Townsend
Text Box
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21 Percent Complete Type is set to Physical   

22 Activity Type is set to Task Dependent   

23 The default Project Calendar reflects Saturday, Sunday and all Federal Holidays as non-work days   

   Settings (2.4.3) 

24 Total Float less than or equal to 0 defines critical activity   

   Calculations (2.4.3) 

25 Price/Unit is set to $1/h   

26 Activity percent complete based on activity steps is checked   

27 Reset Remaining Duration and Units to Original is selected   

28 Subtract Actual from At Completion is selected   

29 Recalculate Actual Units and Cost when duration % complete changes is checked   

30 Update units when costs change on resource assignments is unchecked   

31 Link Actual and Actual This Period Units and Cost is checked   

    

   Earned Value (2.4.4) 

      Technique For Computing Performance Percent Complete 

32 Activity percent complete is selected   

      Technique For Computing Estimate To Complete (ETC) 

33 PF = 1 is selected   

   Hours Per Time Period (2.4.5) 

34 Verified with the contractor that the Time Periods established for P6 on the computer the project 
was created and maintained are set to 8.0 Hours/Day, 40.0 Hours/Week, 172.0 Hours/Month and 
2000.0 Hours/Year  

  

35 Time Periods established for P6 on the Government computer matches the Time Periods 
established on the contractor computer 

   

36 Allow users to specify the number of work hours for each time period is unchecked   

    

   Project Calendars (2.4.6) 

      Standard Calendars 

37 Calendar(s) are defined at the Project level   

38 A  5-day workweek calendar is defined for the project that establishes Saturdays, Sundays and all 
federal holidays as non-work days 

  

39 A 6-day workweek calendar may be defined for the project.  The 6-day  workweek calendar 
establishes Sundays and all federal holidays as non-work days 

   

40 A 7-day workweek calendar may be defined for the project.  If defined, it establishes Saturdays, 
Sundays and all federal holidays as workdays 

  

41 Total work hours/day for all defined calendars is set to 8    

42 Standard Calendars are correctly assigned to activities   

    

      Weather Calendars 

43 A project level Weather Calendar is defined    

44 The weather calendar is based on the Standard 5-Day Workweek Calendar   
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45 Anticipated non-work days due to adverse weather are assigned to normal workdays (Mon-Fri)   

46 The approved number of anticipated non-work days per month due to adverse weather is 
assigned  

  

47 The Weather Calendar is assigned to activities that could be delayed by adverse weather    

    

      Special Calendars 

48 Special Calendar(s) defined for the project are properly set-up   

49 Special Calendar(s) are correctly assigned to activities   

ACTIVITY CODES (2.4.7) 

50 Activity Codes are established at the Project Level   

51 As a minimum, Activity Codes identified in the scheduling specification and/or established by the 
Contracting Officer are defined for the project 

  

ACTIVITY DATA, SETTINGS AND ASSIGNMENTS 

  Activity  Detail (2.4.8) 

52 Activity Type is set to Task Dependent,  Duration Type is set to Fixed Duration & Units and %  
Complete Type is set to Physical for all activities 

  

53 Calendars are correctly assigned to activities   

  Description and Duration (2.4.9) 

54 Activity Descriptions adequately define work scope   

55 Original activity durations are reasonable   

56 No on-site construction activity has a duration greater than 20 working days   

57 Actual Activity Start and Finish dates will be easy to determine/verify   

58 Work-in-Place percent complete for partially completed activates will be easy to determine/verify    

   Schedule Logic 

59 No Negative Lags (KTR)   

60 Finish-To-Start relationships are all assigned 0 Lag (KTR)   

   Contract Milestone Activities (2.4.10) 

61 Interim or Phased Completion Milestone Activity dates match Contract dates(if specified)   

   Activities Assigned Government Responsibility For Completing (2.4.11) 

62 Responsibility for completing the activity is  correctly assigned to the Government     

63 Durations comply with contract requirements   

   Longest Path (2.4.12) 

64 Government activities are not arbitrarily placed on the Longest Path   

65 The Longest Path is made up of activities that you expect to drive project completion   

66 The Longest Path shows reasonable work flow and sequencing   

67 There are no time gaps between activities on the Longest Path   

COST LOADING (2.4.13) 

68 The total cost budget equals the contract value   

69 Activities that should have a cost budget are cost loaded   

70 Budget $ are equitable spread throughout the Project – Not Front End Loaded   

71 Anomalies in monthly and cumulative Budged Cost distribution are explainable   
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SECTION 01 33 00

SUBMITTAL PROCEDURES
06/14

PART 1   GENERAL

1.1   SUMMARY

The Contracting Officer may request submittals in addition to those 
specified when deemed necessary to adequately describe the work covered in 
the respective sections.

Units of weights and measures used on all submittals are to be the same as 
those used in the contract drawings.

Each submittal is to be complete and in sufficient detail to allow ready 
determination of compliance with contract requirements.

Contractor's Quality Control (CQC) System Manager  to check and approve all 
items prior to submittal and stamp, sign, and date indicating action 
taken.  Proposed deviations from the contract requirements are to be 
clearly identified.  Include within submittals items such as:  
Contractor's, manufacturer's, or fabricator's drawings; descriptive 
literature including (but not limited to) catalog cuts, diagrams, 
operating charts or curves; test reports; test cylinders; samples; O&M 
manuals (including parts list); certifications; warranties; and other such 
required submittals.

Submittals requiring Government approval are to be scheduled and made 
prior to the acquisition of the material or equipment covered thereby.  
Pick up and dispose of samples not incorporated into the work in 
accordance with manufacturer's Material Safety Data Sheets (MSDS) and in 
compliance with existing laws and regulations.

1.2   DEFINITIONS

1.2.1   Submittal Descriptions (SD)

Submittals requirements are specified in the technical sections.  
Submittals are identified by Submittal Description (SD) numbers and titles 
as follows:

SD-01 Preconstruction Submittals

Submittals which are required prior to  or commencing work on site.  or 
the start of the next major phase of the construction on a multi-phase 
contract includes schedules, tabular list of data, or tabular list 
including location, features, or other pertinent information regarding 
products, materials, equipment, or components to be used in the work.

Certificates of insurance

Surety bonds

List of proposed Subcontractors
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List of proposed products

Construction progress schedule

Network Analysis Schedule (NAS)

Submittal register

Schedule of prices

Health and safety plan

Work plan

Quality Control (QC) plan

Environmental protection plan

Special Inspections from Summary of Work Specification

SD-02 Shop Drawings

Drawings, diagrams and schedules specifically prepared to illustrate 
some portion of the work.

Diagrams and instructions from a manufacturer or fabricator are for 
use in producing the product, and are aids to the Contractor for 
integrating the product or system into the project.

Drawings prepared by or for the Contractor to show how multiple 
systems and interdisciplinary work will be coordinated.

SD-03 Product Data

Catalog cuts, illustrations, schedules, diagrams, performance charts, 
instructions and brochures illustrating size, physical appearance and 
other characteristics of materials, systems or equipment for some 
portion of the work.

Samples of warranty language when the contract requires extended 
product warranties.

SD-04 Samples

Fabricated or unfabricated physical examples of materials, equipment 
or workmanship that illustrate functional and aesthetic 
characteristics of a material or product and establish standards by 
which the work can be judged.

Color samples from the manufacturer's standard line (or custom color 
samples if specified) to be used in selecting or approving colors for 
the project.

Field samples and mock-ups constructed on the project site establish 
standards by which the ensuring work can be judged.  This includes 
assemblies or portions of assemblies which are to be incorporated into 
the project and those which will be removed at conclusion of the work.

SD-05 Design Data
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Design calculations, mix designs, analyses or other data pertaining to 
a part of work.

SD-06 Test Reports

Report signed by authorized official of testing laboratory that a 
material, product or system identical to the material, product or 
system to be provided has been tested in accord with specified 
requirements.  (Testing must have been within three years of date of 
contract award for the project.)

    Within 5 days of performing any test conducted at the site or off 
site, the raw data shall be provided to the Government 
electronically.  Within 15 days of any test conducted at the site or 
off site, the contractor shall submit a written narrative showing the 
test results, all calculations, and shall state in writing on the 
cover letter if the contractor has found the test to meet the criteria 
(Passed) or not met the criteria (Failed).  The cover letter shall 
reference the drawings and specifications, and shall list all follow 
up action items that are required.

Report which includes findings of a test required to be performed by 
the Contractor on an actual portion of the work or prototype prepared 
for the project before shipment to job site.

Report which includes finding of a test made at the job site or on 
sample taken from the job site, on portion of work during or after 
installation.

Investigation reports.

Daily logs and checklists.

Final acceptance test and operational test procedure.

SD-07 Certificates

Statements printed on the manufacturer's letterhead and signed by 
responsible officials of manufacturer of product, system or material 
attesting that product, system or material meets specification 
requirements.  Must be dated after award of project contract and 
clearly name the project.

Document required of Contractor, or of a manufacturer, supplier, 
installer or Subcontractor through Contractor, the purpose of which is 
to further quality of orderly progression of a portion of the work by 
documenting procedures, acceptability of methods or personnel 
qualifications.

Confined space entry permits.

Text of posted operating instructions.

SD-08 Manufacturer's Instructions

Preprinted material describing installation of a product, system or 
material, including special notices and (MSDS) concerning impedances, 
hazards and safety precautions.
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SD-09 Manufacturer's Field Reports

Documentation of the testing and verification actions taken by 
manufacturer's representative at the job site, in the vicinity of the 
job site, or on a sample taken from the job site, on a portion of the 
work, during or after installation, to confirm compliance with 
manufacturer's standards or instructions.  The documentation must be 
signed by an authorized official of a testing laboratory or agency and 
must state the test results; and indicate whether the material, 
product, or system has passed or failed the test.

Factory test reports.

SD-10 Operation and Maintenance Data

Data that is furnished by the manufacturer, or the system provider, to 
the equipment operating and maintenance personnel, including 
manufacturer's help and product line documentation necessary to 
maintain and install equipment.  This data is needed by operating and 
maintenance personnel for the safe and efficient operation, 
maintenance and repair of the item.

This data is intended to be incorporated in an operations and 
maintenance manual or control system.

SD-11 Closeout Submittals

Documentation to record compliance with technical or administrative 
requirements or to establish an administrative mechanism.

Special requirements necessary to properly close out a construction 
contract.  For example, Record Drawings and as-built drawings.  Also, 
submittal requirements necessary to properly close out a major phase 
of construction on a multi-phase contract.

1.2.2   Approving Authority

Office or designated person authorized to approve submittal.

1.2.3   Work

As used in this section, on- and off-site construction required by 
contract documents, including labor necessary to produce submittals , 
except those SD-01 Pre-Construction Submittals noted above , construction, 
materials, products, equipment, and systems incorporated or to be 
incorporated in such construction.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with this section.

SD-01 Preconstruction Submittals

Submittal Register ; G
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1.4   SUBMITTAL CLASSIFICATION

Submittals are classified as follows:

1.4.1   Government Approved G

Government approval is required for extensions of design, critical 
materials, deviations, equipment whose compatibility with the entire 
system must be checked, and other items as designated by the Contracting 
Officer.  Within the terms of the Contract Clause entitled, 
"Specifications and Drawings for Construction," they are considered to be 
"shop drawings."

1.4.2   Information Only

Submittals not requiring Government approval will be for information only.
They are not considered to be "shop drawings" within the terms of the 
Contract Clause referred to above.

1.5   FORWARDING SUBMITTALS REQUIRING GOVERNMENT APPROVAL

1.5.1   Submittals Required from the Contractor

As soon as practicable after award of contract, and before procurement of 
fabrication, forward to the Government Representative(s), for distrubition 
to the Architect-Engineer and Government Team Technical Reviewers 
submittals required in the technical sections of this specification, 
including shop drawings, product data and samples.  A copy of the 
transmittal form for all submittals shall be forwarded to the Contracting 
Officer in Charge of Construction.

The Architect-Engineer for this project and Government Team Technical 
Reviewers  will review and approve for the Contracting Officer those 
submittals reserved for Contracting Officer approval to verify submittals 
comply with the contract requirements.

1.5.1.1   O&M Data

The Architect-Engineer for this project and Government Team Technical 
Reviewers will review and approve for the Contracting Officer O&M Data to 
verify the submittals comply with the contract requirements; submit data 
specified for a given item within 30 calendar days after the item is 
delivered to the contract site.

In the event the Contractor fails to deliver O&M Data within the time 
limits specified, the Contracting Officer may withhold from progress 
payments 50 percent of the price of the item with which such O&M Data are 
applicable.

1.5.1.2   Submittals Reserved for NAVFAC MIDLANT Approval

As an exception to the standard submittal procedure specified above, 
submit the following to the Commander, NAVFAC MIDLANT, Code CI4A1, 6506 
Hampton Blvd, Norfolk, VA 23508-1278:

c.  Section 28 31 63.00 20 ANALOG/ADDRESSABLE INTERIOR FIRE ALARM SYSTEM:  
All fire alarm system submittals
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1.5.1.3   Submittals Reservced for NAVY Crane Center (NCC)

As an exception to the standard submittal procedures specified above, 
submit all crane submittals as part of specification 41 22 13.14 Bridge 
Cranes, Overhead Electric, Top Running to the NCC for review/approval. 
Contractor shall allow for a 30 calendar day submittal review for each of 
the complete crane submittal packages.

1.6   PREPARATION

1.6.1   Transmittal Form

Transmit each submittal, except sample installations and sample panels to 
office of approving authority.  Transmit submittals with transmittal form 
prescribed by Contracting Officer and/or Contracting Officer's 
Representative and standard for project.  On the transmittal form identify 
Contractor, indicate date of submittal, and include information prescribed 
by transmittal form and required in paragraph entitled, "Identifying 
Submittals," of this section.  Process transmittal forms to record actions 
regarding samples.

1.6.2   Identifying Submittals

When submittals are provided by a Subcontractor, the Prime Contractor is 
to prepare, review and stamp with Contractor's approval all specified 
submittals prior to submitting for Government approval.

Identify submittals, except sample installations and sample panels, with 
the following information permanently adhered to or noted on each separate 
component of each submittal and noted on transmittal form.  Mark each copy 
of each submittal identically, with the following:

a.  Project title and location.

b.  Construction contract number.

c.  Date of the drawings and revisions.

d.  Name, address, and telephone number of subcontractor, supplier, 
manufacturer and any other subcontractor associated with the submittal.

e.  Section number of the specification section by which submittal is 
required.

f.  Submittal description (SD) number of each component of submittal.

g.  When a resubmission, add alphabetic suffix on submittal description, 
for example, submittal 18 would become 18A, to indicate resubmission.

h.  Product identification and location in project.

1.6.3   Format for SD-02 Shop Drawings

Shop drawings are not to be less than 8 1/2 by 11 inches nor more than 30 
by 42 inches, except for full size patterns or templates.  Prepare 
drawings to accurate size, with scale indicated, unless other form is 
required.  Drawings are to be suitable for reproduction and be of a 
quality to produce clear, distinct lines and letters with dark lines on a 
white background.
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Present 8 1/2 by 11 inches sized shop drawings as part of the bound volume 
for submittals required by section.  Present larger drawings in sets.

Include on each drawing the drawing title, number, date, and revision 
numbers and dates, in addition to information required in paragraph 
entitled, "Identifying Submittals," of this section.

Number drawings in a logical sequence.  Each drawing is to bear the number 
of the submittal in a uniform location adjacent to the title block.  Place 
the Government contract number in the margin, immediately below the title 
block, for each drawing.

Reserve a blank space, no smaller than 2  inches on the right hand side of 
each sheet for the Government disposition stamp.

Dimension drawings, except diagrams and schematic drawings; prepare 
drawings demonstrating interface with other trades to scale.  Use the same 
unit of measure for shop drawings as indicated on the contract drawings.  
Identify materials and products for work shown.

Include the nameplate data, size and capacity on drawings.  Also include 
applicable federal, military, industry and technical society publication 
references.

1.6.4   Format of SD-03 Product Data and SD-08 Manufacturer's Instructions

Present product data submittals for each section as a complete, bound 
volume.  Include table of contents, listing page and catalog item numbers 
for product data.

Indicate, by prominent notation, each product which is being submitted; 
indicate specification section number and paragraph number to which it 
pertains.

Supplement product data with material prepared for project to satisfy 
submittal requirements for which product data does not exist.  Identify 
this material as developed specifically for project, with information and 
format as required for submission of SD-07 Certificates.

Include the manufacturer's name, trade name, place of manufacture, and 
catalog model or number on product data.  Also include applicable federal, 
military, industry and technical society publication references.  Should 
manufacturer's data require supplemental information for clarification, 
submit as specified for SD-07 Certificates.

Where equipment or materials are specified to conform to industry and 
technical society reference standards of the organizations such as 
American National Standards Institute (ANSI), ASTM International (ASTM), 
National Electrical Manufacturer's Association (NEMA), Underwriters 
Laboratories (UL), and Association of Edison Illuminating Companies 
(AEIC), submit proof of such compliance.  The label or listing by the 
specified organization will be acceptable evidence of compliance.  In lieu 
of the label or listing, submit a certificate from an independent testing 
organization, competent to perform testing, and approved by the 
Contracting Officer.  State on the certificate that the item has been 
tested in accordance with the specified organization's test methods and 
that the item complies with the specified organization's reference 
standard.
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Collect required data submittals for each specific material, product, unit 
of work, or system into a single submittal and marked for choices, 
options, and portions applicable to the submittal.  Mark each copy of the 
product data identically.  Partial submittals will not be accepted for 
expedition of construction effort.

Submit manufacturer's instructions prior to installation.

1.6.5   Format of SD-04 Samples

Furnish samples in sizes below, unless otherwise specified or unless the 
manufacturer has prepackaged samples of approximately same size as 
specified:

a.  Sample of Equipment or Device:  Full size.

b.  Sample of Materials Less Than 2 by 3 inches:  Built up to 8 1/2 by 11 
inches.

c.  Sample of Materials Exceeding 8 1/2 by 11 inches:  Cut down to 8 1/2 
by 11 inches and adequate to indicate color, texture, and material 
variations.

d.  Sample of Linear Devices or Materials:  10 inch length or length to be 
supplied, if less than 10 inches.  Examples of linear devices or 
materials are conduit and handrails.

e.  Sample of Non-Solid Materials:  Pint.  Examples of non-solid materials 
are sand and paint.

f.  Color Selection Samples:  2 by 4 inches.  Where samples are specified 
for selection of color, finish, pattern, or texture, submit the full 
set of available choices for the material or product specified.  Sizes 
and quantities of samples are to represent their respective standard 
unit.

g.  Sample Panel:  4 by 4 feet, unless otherwise indicated in the 
technical specification section requiring the sample.

h.  Sample Installation:  100 square feet, unless otherwise indicated in 
the technical specification section requiring the sample.

Samples Showing Range of Variation:  Where variations in color, finish, 
pattern, or texture are unavoidable due to nature of the materials, submit 
sets of samples of not less than three units showing extremes and middle 
of range.  Mark each unit to describe its relation to the range of the 
variation.

Reusable Samples:  Incorporate returned samples into work only if so 
specified or indicated.  Incorporated samples are to be in undamaged 
condition at time of use.

Recording of Sample Installation:  Note and preserve the notation of area 
constituting sample installation but remove notation at final cleanup of 
project.

When color, texture or pattern is specified by naming a particular 
manufacturer and style, include one sample of that manufacturer and style, 
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for comparison.

1.6.6   Format of SD-05 Design Data and SD-07 Certificates

Provide design data and certificates on 8 1/2 by 11 inches paper.  Provide 
electronic copies only.

1.6.7   Format of SD-06 Test Reports and SD-09 Manufacturer's Field Reports

Provide reports on 8 1/2 by 11 inches paper - electronic copies only.

Indicate by prominent notation, each report in the submittal.  Indicate 
specification number and paragraph number to which it pertains.

1.6.8   Format of SD-10 Operation and Maintenance Data (O&M)

Comply with the requirements specified in Section 01 78 23 OPERATION AND 
MAINTENANCE DATA for O&M Data format.

1.6.9   Format of SD-01 Preconstruction Submittals and SD-11 Closeout 
Submittals

When submittal includes a document which is to be used in project or 
become part of project record, other than as a submittal, do not apply 
Contractor's approval stamp to document, but to a separate sheet 
accompanying document.

1.7   QUANTITY OF SUBMITTALS

1.7.1   Number of Copies of SD-02 Shop Drawings

All submittals for SD-02 shall be electronic - pdf format.

1.7.2   Number of Copies of SD-03 Product Data and SD-08 Manufacturer's  
Instructions

All submittals for SD-03 and SD-08 shall be electronic - pdf format.

1.7.3   Number of Samples SD-04 Samples

a.  Submit two samples, or two sets of samples showing range of variation, 
of each required item.  One approved sample or set of samples will be 
retained by approving authority and one will be returned to Contractor.

b.  Submit one sample panel or provide one sample installation where 
directed.  Include components listed in technical section or as 
directed.

c.  Submit one sample installation, where directed.

d.  Submit one sample of non-solid materials.

1.7.4   Number of Copies SD-05 Design Data and SD-07 Certificates

All submittals for SD-05 and SD-07 shall be electronic - pdf format.
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1.7.5   Number of Copies SD-06 Test Reports and SD-09 Manufacturer's Field 
Reports

All SD-06 and SD-09 submittals shall be electronic - pdf format.

1.7.6   Number of Copies of SD-10 Operation and Maintenance Data

Submit five copies of O&M Data to the Contracting Officer for review and 
approval.

1.7.7   Number of Copies of SD-01 Preconstruction Submittals and SD-11 
Closeout Submittals

Unless otherwise specified, submit electronic - pdf format.

1.8   INFORMATION ONLY SUBMITTALS

Normally submittals for information only will not be returned.  Approval 
of the Contracting Officer is not required on information only 
submittals.  The Government reserves the right to require the Contractor 
to resubmit any item found not to comply with the contract.  This does not 
relieve the Contractor from the obligation to furnish material conforming 
to the plans and specifications; will not prevent the Contracting Officer 
from requiring removal and replacement of nonconforming material 
incorporated in the work; and does not relieve the Contractor of the 
requirement to furnish samples for testing by the Government laboratory or 
for check testing by the Government in those instances where the technical 
specifications so prescribe.  

1.9   VARIATIONS

Variations from contract requirements require both Designer of Record 
(DOR) and Government approval pursuant to contract Clause FAR 52.236-21 
and will be considered where advantageous to Government.

1.9.1   Considering Variations 

Discussion with Contracting Officer prior to submission, after consulting 
with the DOR, will help ensure functional and quality requirements are met 
and minimize rejections and re-submittals.  When contemplating a variation 
which results in lower cost, consider submission of the variation as a 
Value Engineering Change Proposal (VECP).

Specifically point out variations from contract requirements in 
transmittal letters.  Failure to point out deviations may result in the 
Government requiring rejection and removal of such work at no additional 
cost to the Government.

1.9.2   Proposing Variations

When proposing variation, deliver written request to the Contracting 
Officer, with documentation of the nature and features of the variation 
and why the variation is desirable and beneficial to Government.  If lower 
cost is a benefit, also include an estimate of the cost savings.  In 
addition to documentation required for variation, include the submittals 
required for the item.  Clearly mark the proposed variation in all 
documentation.
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1.9.3   Warranting That Variations Are Compatible

When delivering a variation for approval, Contractor, warrants that this 
contract has been reviewed to establish that the variation, if 
incorporated, will be compatible with other elements of work.

1.9.4   Review Schedule Is Modified

In addition to normal submittal review period, a period of 30 calendar 
days will be allowed for consideration by the Government of submittals 
with variations.

1.10   SUBMITTAL REGISTER

Prepare and maintain submittal register, as the work progresses.  Do not 
change data which is output in columns (c), (d), (e), and (f) as delivered 
by Government; retain data which is output in columns (a), (g), (h), and 
(i) as approved.  A draft submittal register showing items of equipment 
and materials for which submittals are required by the specifications is 
provided as an attachment.  This list may not be all inclusive and 
additional submittals may be required. Refer to Technical Specifications 
to confirm all submittals that are required.

Column (c):  Lists specification section in which submittal is 
required.

Column (d):  Lists each submittal description (SD No. and type, 
e.g. SD-02 Shop Drawings) required in each specification section.

Column (e):  Lists one principal paragraph in specification 
section where a material or product is specified.  This listing is 
only to facilitate locating submitted requirements.  Do not 
consider entries in column (e) as limiting project requirements.

Column (f):  Indicate approving authority for each submittal.

Thereafter, the Contractor is to track all submittals by maintaining a 
complete list, including completion of all data columns, including dates 
on which submittals are received and returned by the Government.

1.10.1   Use of Submittal Register

Submit submittal register.  Submit with QC plan and project schedule.  
Verify that all submittals required for project are listed and add missing 
submittals.  Coordinate and complete the following fields on the register 
submitted with the QC plan and the project schedule:

Column (a) Activity Number:  Activity number from the project 
schedule.

Column (g) Contractor Submit Date:  Scheduled date for approving 
authority to receive submittals.

Column (h) Contractor Approval Date:  Date Contractor needs 
approval of submittal.

Column (i) Contractor Material:  Date that Contractor needs 
material delivered to Contractor control.
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1.10.2   Contractor Use of Submittal Register

Update the following fields in the submittal register with each submittal 
throughout contract.

Column (b) Transmittal Number:  Contractor assigned list of 
consecutive numbers.

Column (j) Action Code (k):  Date of action used to record 
Contractor's review when forwarding submittals to QC.

Column (l) List date of submittal transmission.

Column (q) List date approval received.

1.10.3   Approving Authority Use of Submittal Register

Update the following fields in the submittal register.

Column (b) Transmittal Number:  Contractor assigned list of 
consecutive numbers.

Column (l) List date of submittal receipt.

Column (m) through (p) List Date related to review actions.

Column (q) List date returned to Contractor.

1.10.4   Action Codes

Entries for columns (j) and (o), are to be used are as follows (others may 
be prescribed by Transmittal Form):

1.10.4.1   Government Review Action Codes

"A" - "Approved as submitted"; "Completed"

"B" - "Approved, except as noted on drawings"; "Completed"

"C" - "Approved, resubmission required"; "Resubmit"

"D" - "Returned by correspondence"; "Completed"

"E" - "Disapproved (See attached)"; "Resubmit"

"F" - "Receipt acknowledged"; "Completed"

"G" - "Other (Specify)"; "Resubmit"

"X" - "Receipt acknowledged, does not comply"; "Resubmit"

1.10.5   Copies Delivered to the Government

Provide an electronic copy of the submittal register updated by Contractor 
to Government with each invoice request.

1.11   SCHEDULING

Schedule and submit concurrently submittals covering component items 
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forming a system or items that are interrelated.  Include certifications 
to be submitted with the pertinent drawings at the same time.  No delay 
damages or time extensions will be allowed for time lost in late 
submittals.

a.  Coordinate scheduling, sequencing, preparing and processing of 
submittals with performance of work so that work will not be delayed 
by submittal processing.  Allow for potential resubmittal of 
requirements.

b.  Submittals called for by the contract documents will be listed on the 
register.  If a submittal is called for but does not pertain to the 
contract work, the Contractor is to include the submittal in the 
register and annotate it "N/A" with a brief explanation.  Approval by 
the Contracting Officer does not relieve the Contractor of supplying 
submittals required by the contract documents but which have been 
omitted from the register or marked "N/A."

c.  Re-submit register and annotate monthly by the Contractor with actual 
submission and approval dates.  When all items on the register have 
been fully approved, no further re-submittal is required.

d.  Carefully control procurement operations to ensure that each 
individual submittal is made on or before the Contractor scheduled 
submittal date shown on the approved "Submittal Register."

e.  Except as specified otherwise, allow review period, beginning with 
receipt by approving authority, that includes at least 14 working days 
for submittals for QC Manager Approval and 21 working days for 
submittals for Contracting Officer approval.  Period of review for 
submittals with Contracting Officer approval begins when Government 
receives submittal from QC organization.

f.  For submittals requiring review by fire protection engineer, allow 
review period, beginning when Government receives submittal from QC 
organization, of 30 working days for return of submittal to the 
Contractor.

g.  Period of review for each resubmittal is the same as for initial 
submittal.

1.11.1   Reviewing, Certifying, Approving Authority

The QC organization is responsible for reviewing and certifying that 
submittals are in compliance with contract requirements.  Approving 
authority on submittals is QC Manager unless otherwise specified for 
specific submittal.  At each "Submittal" paragraph in individual 
specification sections, a notation "G," following a submittal item, 
indicates Contracting Officer is approving authority for that submittal 
item.

1.11.2   Constraints

Conform to provisions of this section, unless explicitly stated otherwise 
for submittals listed or specified in this contract.

Submit complete submittals for each definable feature of work.  Submit at 
the same time components of definable feature interrelated as a system.
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When acceptability of a submittal is dependent on conditions, items, or 
materials included in separate subsequent submittals, submittal will be 
returned without review or noted that the review is contingent upon the 
review of the subsequent items.

Approval of a separate material, product, or component does not imply 
approval of assembly in which item functions.

1.11.3   QC Organization Responsibilities

a.  Note date on which submittal was received from Contractor on each 
submittal.

b.  Review each submittal; and check and coordinate each submittal with 
requirements of work and contract documents.

c.  Review submittals for conformance with project design concepts and 
compliance with contract documents.

d.  Act on submittals, determining appropriate action based on QC 
organization's review of submittal.

(1) When QC Manager is approving authority, take appropriate action on 
submittal from the possible actions defined in paragraph entitled, 
"Approved/Accepted Submittals," of the section."

(2) When Contracting Officer is approving authority or when variation 
has been proposed, forward submittal to Government with certifying 
statement or return submittal marked "not reviewed" or "revise and 
resubmit" as appropriate.  The QC organization's review of 
submittal determines appropriate action.

e.  Ensure that material is clearly legible.

f.  Stamp each sheet of each submittal with QC certifying statement or 
approving statement, except that data submitted in bound volume or on 
one sheet printed on two sides may be stamped on the front of the 
first sheet only.

(1) When approving authority is Contracting Officer, QC organization 
will certify submittals forwarded to Contracting Officer with the 
following certifying statement:

"I hereby certify that the (equipment) (material) (article) shown and 
marked in this submittal is that proposed to be incorporated with 
contract Number _____, is in compliance with the contract drawings and 
specification, can be installed in the allocated spaces, and is 
submitted for Government approval.

Certified by Submittal Reviewer _____________________, Date _______
(Signature when applicable)

Certified by QC Manager _____________________________, Date ______"
(Signature)

(2) When approving authority is QC Manager, QC Manager will use the 
following approval statement when returning submittals to 
Contractor as "Approved" or "Approved as Noted."
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"I hereby certify that the (material) (equipment) (article) shown and 
marked in this submittal and proposed to be incorporated with contract 
Number _____, is in compliance with the contract drawings and 
specification, can be installed in the allocated spaces, and is 
approved for use.

Certified by Submittal Reviewer ______________________, Date ______
(Signature when applicable)

Approved by QC Manager _______________________________, Date _____"
(Signature)

g.  Sign certifying statement or approval statement.  The QC organization 
member designated in the approved QC plan is the person signing 
certifying statements.  The use of original ink for signatures is 
required.  Stamped signatures are not acceptable.

h.  Update submittal register as submittal actions occur and maintain the 
submittal register at project site until final acceptance of all work 
by Contracting Officer.

i.  Retain a copy of approved submittals at project site, including 
Contractor's copy of approved samples.

1.12   GOVERNMENT APPROVING AUTHORITY

When approving authority is Contracting Officer, the Government will:

a.  Note date on which submittal was received  from QC Manager .

b.  Review submittals for approval within scheduling period specified and 
only for conformance with project design concepts and compliance with 
contract documents.

The following applies to the submittal reviews performed by the 
Government. 

Submittals shall be reviewed for design conformity and general conformance 
to the contract documents only.  The contractor and their sub-contractors 
are responsible for confirming and correlating dimensions at the project 
site for tolerances, clearances, quantities, fabrication processes, and 
techniques of construction. 

Contractor Coordination: The contractor shall be responsible for the 
coordination of this submittal with related building elements. The 
contractor and their sub-contractors are responsible for coordination of 
the work with other trades and full compliance with contract documents.   

Submittal and/or shop drawing reviews and approvals of items which are not 
considered the architect's or engineer's 'Basis of Design' shall not 
alleviate the contractor of their responsibility to coordinate all aspects 
of the proposed item into the construction. These aspects shall include, 
but not be limited to, physical installation (fit up), power requirements, 
mechanical requirements, weather proofing and warranties.

Review and approval of items within any submittal shall not constitute 
approval of any changes to the scope, schedule, or budget of the project.
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c.  Identify returned submittals with one of the actions defined in 
paragraph entitled, "Review Notations," of this section and with 
markings appropriate for action indicated.

Upon completion of review of submittals requiring Government approval, 
stamp and date approved submittals.  Three copies of the approved 
submittal will be retained by the Contracting Officer and three copies of 
the submittal will be returned to the Contractor.

1.12.1   Review Notations

Contracting Officer Review will be completed within 21 calendar days after 
date of submission.  Submittals will be returned to the Contractor with 
the following notations:

a.  Submittals marked "approved" or "accepted" authorize the Contractor to 
proceed with the work covered.

b.  Submittals marked "approved as noted" "or approved except as noted, 
resubmittal not required," authorize the Contractor to proceed with 
the work covered provided he takes no exception to the corrections.

c.  Submittals marked "not approved" or "disapproved," or "revise and 
resubmit," indicate noncompliance with the contract requirements or 
design concept, or that submittal is incomplete.  Resubmit with 
appropriate changes.  No work shall proceed for this item until 
resubmittal is approved.

d.  Submittals marked "not reviewed" will indicate submittal has been 
previously reviewed and approved, is not required, does not have 
evidence of being reviewed and approved by Contractor, or is not 
complete.  A submittal marked "not reviewed" will be returned with an 
explanation of the reason it is not reviewed.  Resubmit submittals 
returned for lack of review by Contractor or for being incomplete, 
with appropriate action, coordination, or change.

1.13   DISAPPROVED SUBMITTALS

Contractor shall make corrections required by the Contracting Officer.  If 
the Contractor considers any correction or notation on the returned 
submittals to constitute a change to the contract drawings or 
specifications; notice as required under the clause entitled, "Changes," 
is to be given to the Contracting Officer.  Contractor is responsible for 
the dimensions and design of connection details and construction of work.  
Failure to point out deviations may result in the Government requiring 
rejection and removal of such work at the Contractor's expense.

If changes are necessary to submittals, the Contractor shall make such 
revisions and submission of the submittals in accordance with the 
procedures above.  No item of work requiring a submittal change is to be 
accomplished until the changed submittals are approved.

1.14   APPROVED SUBMITTALS

The Contracting Officer's approval or acceptance of submittals is not to 
be construed as a complete check, and indicates only that  the general 
method of construction, materials, detailing and other information are 
satisfactory.

SECTION 01 33 00  Page 18



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

Approval or acceptance will not relieve the Contractor of the 
responsibility for any error which may exist, as the Contractor under the 
Contractor Quality Control (CQC) requirements of this contract is 
responsible for  dimensions, the design of adequate connections and 
details, and the satisfactory construction of all work .

After submittals have been approved or accepted by the Contracting 
Officer, no resubmittal for the purpose of substituting materials or 
equipment will be considered unless accompanied by an explanation of why a 
substitution is necessary.

1.15   APPROVED SAMPLES

Approval of a sample is only for the characteristics or use named in such 
approval and is not be construed to change or modify any contract 
requirements.  Before submitting samples, the Contractor to assure that 
the materials or equipment will be available in quantities required in the 
project.  No change or substitution will be permitted after a sample has 
been approved.

Match the approved samples for materials and equipment incorporated in the 
work.  If requested, approved samples, including those which may be 
damaged in testing, will be returned to the Contractor, at his expense, 
upon completion of the contract.  Samples not approved will also be 
returned to the Contractor at its expense, if so requested.

Failure of any materials to pass the specified tests will be sufficient 
cause for refusal to consider, under this contract, any further samples of 
the same brand or make of that material.  Government reserves the right to 
disapprove any material or equipment which previously has proved 
unsatisfactory in service.

Samples of various materials or equipment delivered on the site or in 
place may be taken by the Contracting Officer for testing.  Samples 
failing to meet contract requirements will automatically void previous 
approvals.  Contractor to replace such materials or equipment to meet 
contract requirements.

Approval of the Contractor's samples by the Contracting Officer does not 
relieve the Contractor of his responsibilities under the contract.

1.16   WITHHOLDING OF PAYMENT

Payment for materials incorporated in the work will not be made if 
required approvals have not been obtained. This includes payment for 
completed work elements that have yet to be approved with a Government 
inspection or demonstration if required in the specifications. No work 
shall be considered complete until approved by the Government. 
 

1.17   STAMPS

Stamps used by the Contractor on the submittal data to certify that the 
submittal meets contract requirements are to be similar to the following:
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   ________________________________________________________________________
  |                               CONTRACTOR                               |
  |                                                                        |
  |                               (Firm Name)                              |
  |                                                                        |
  |                                                                        |
  |                                                                        |
  | _____ Approved                                                         |
  |                                                                        |
  |                                                                        |
  | _____ Approved with corrections as noted on submittal data and/or      |
  | attached sheets(s)                                                     |
  |                                                                        |
  |                                                                        |
  |                                                                        |
  | SIGNATURE:  __________________________________________________________ |
  |                                                                        |
  | TITLE:  ______________________________________________________________ |
  |                                                                        |
  | DATE:  _______________________________________________________________ |
  |                                                                        |
  |________________________________________________________________________|

PART 2   PRODUCTS

Not Used

PART 3   EXECUTIONS

Not Used

    -- End of Section --

SECTION 01 33 00  Page 20
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Line
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#
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Required Submit
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Needed 

By

Material 
Needed 

By
Action 
Code
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to APPR / 
Auth Date 
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Revwr
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Other 
Revwr
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Date Of 
Action

Mailed To 
CONTR/ 

Date RCD 
From 
APPR 

Authority Remarks

              1 01 11 00 01 Preconstruction Submittals Utility Outage Requests 1.6.1 G 

              2 01 11 00 01 Preconstruction Submittals Utility Connection Requests 1.6.1 G 

              3 01 11 00 01 Preconstruction Submittals Contractor QA/QC Plan for RAE-SP-6 & 
RAE-4 Weight Management 1.11 G AE Y

              4 01 11 00 01 Preconstruction Submittals Contractor QA/QC Plan for M-140 Deck 
Insert Weight Management 1.11 G AE Y

              5 01 11 00 01 Preconstruction Submittals
Contractor QA/QC Plan for Internal 
Bridge Crane Hook and Envelope Limits 
Management

1.11 G AE Y

              6 01 11 00 01 Preconstruction Submittals Testing Plan 1.14 G AE Y

              7 01 11 00 02 Shop Drawings RAE-SP-6 Lifting Plan 1.12.2 G AE Y

              8 01 11 00 02 Shop Drawings RAE-4 Lifting Plan 1.12.2 G AE Y

              9 01 11 00 02 Shop Drawings RAE-SP-6 Passageway Connector Lifting 
Plan 1.12.2 G AE Y

            10 01 11 00 02 Shop Drawings Rotatable Passageway Lifting Plan 1.12.2 G AE Y

            11 01 11 00 02 Shop Drawings Shipside Passageways Lifting Plans 1.12.2 G AE Y

            12 01 11 00 02 Shop Drawings HVAC Skids Lifting Plan 1.12.2 G AE Y

            13 01 11 00 02 Shop Drawings ACE-3 Roof Removable Roof Plate Lifting 
Plan 1.12.2 G AE Y

            14 01 11 00 02 Shop Drawings M-140 Deck Insert Lifting Plan 1.12.2 G AE Y

            15 01 11 00 02 Shop Drawings Support Tower Lifting Plan 1.12.2 G AE Y

            16 01 11 00 02 Shop Drawings Padeye Placards 1.14 G Y

            17 01 11 00 04 Samples System Module Mockup 1.13 G AE Y

            18 01 11 00 06 Test Reports M-140-3 Deck Insert 
Demonstration/Inspection 1.14 G AE Y

            19 01 11 00 06 Test Reports M-140-4 Deck Insert 
Demonstration/Inspection 1.14 G AE Y

            20 01 11 00 06 Test Reports M-140 Complex Railcar 
Demonstration/Inspection 1.14 G AE Y

            21 01 11 00 06 Test Reports
RAE-SP-6 Support Structure 
Compatability Survey 
Demonstration/Inspection

1.14 G AE Y

            22 01 11 00 06 Test Reports RAE-SP-6 and RAE-4 Fitup 
Demonstration/Inspection 1.14 G AE Y

            23 01 11 00 06 Test Reports RAE-SP-6 and RAE-4 Weight 
Demonstration/Inspection 1.14 G AE Y

            24 01 11 00 06 Test Reports Load Test of Padeyes 1.14 G AE Y

            25 01 11 00 06 Test Reports Rotatable Passageway 
Demonstration/Inspection 1.14 G AE Y

            26 01 11 00 06 Test Reports Passageway Connection to RAE-SP-6 
Demonstration and Inspection 1.14 G AE Y

            27 01 11 00 07 Certificates Coordination With Government For Site 
Work Samples 1.9 G Y

            28 01 14 00.00 22 01 Preconstruction Submittals List of Contact Personnel 1.5.1 G 

            29 01 20 00.00 20 01 Preconstruction Submittals Schedule of Prices 1.3 G 

            30 01 30 00 01 Preconstruction Submittals Insurance 1.4 G 

            31 01 30 00 01 Preconstruction Submittals List of contact personnel 1.5.2 G 

            32 01 30 00 01 Preconstruction Submittals Progress and completion pictures 1.3 G 
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CONTRACT NO:
CONTRACTOR:
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            33 01 30 00 01 Preconstruction Submittals NAVFAC Red Zone Checklist/POAM 1.9 G Y

            34 01 32 17.00 25 01 Preconstruction Submittals Qualifications 1.5 G 

            35 01 32 17.00 25 01 Preconstruction Submittals Baseline Network Analysis Schedule 1.3 G Y

            36 01 32 17.00 25 07 Certificates Monthly Network Analysis Schedule 
Update 1.7.2 G Y

            37 01 32 17.00 25 11 Closeout Submittals As-Built Schedule 1.7.3 G Y

            38 01 33 00 01 Preconstruction Submittals Submittal Register 1.10 G Y

            39 01 35 26.00 22 01 Preconstruction Submittals Accident Prevention Plan (APP) 1.8 G 

            40 01 35 26.00 22 06 Test Reports Monthly Exposure Reports 1.4  

            41 01 35 26.00 22 06 Test Reports Notifications and Reports 1.13  

            42 01 35 26.00 22 06 Test Reports Accident Reports 1.13.2 G 

            43 01 35 26.00 22 06 Test Reports LHE Inspection Reports 1.13.3  

            44 01 35 26.00 22 07 Certificates Contractor Safety Self-Evaluation 
Checklist 1.5  

            45 01 35 26.00 22 07 Certificates Crane Operators/Riggers 1.7.1.4  

            46 01 35 26.00 22 07 Certificates Standard Lift Plan 1.8.2.2 G 

            47 01 35 26.00 22 07 Certificates Critical Lift Plan 1.8.2.3 G 

            48 01 35 26.00 22 07 Certificates Naval Architecture Analysis 1.8.2.3 G 

            49 01 35 26.00 22 07 Certificates Activity Hazard Analysis (AHA) 1.9  

            50 01 35 26.00 22 07 Certificates Confined Space Entry Permit 1.10.1  

            51 01 35 26.00 22 07 Certificates Hot Work Permit 1.10.1  

            52 01 35 26.00 22 07 Certificates Certificate of Compliance 1.13.4  

            53 01 35 26.00 22 07 Certificates Third Party Certification of Barge-
Mounted Mobile Cranes 1.13.5  

            54 01 44 00.22 01 Preconstruction Submittals Archaeologist Qualifications 1.4 G 

            55 01 44 00.22 06 Test Reports Archaeological Monitoring Reports 3.2 G 
            56 01 45 00.00 20 01 Preconstruction Submittals Construction Quality Control (QC) Plan 1.6.1 G 
            57 01 45 00.00 20 01 Preconstruction Submittals Design Intent 1.8  

            58 01 45 00.00 20 01 Preconstruction Submittals QC Manager 1.5.1 G 

            59 01 45 00.00 20 01 Preconstruction Submittals Commissioning Authority 1.5.2 G 

            60 01 45 00.00 20 01 Preconstruction Submittals QC Specialists 1.5.5 G 

            61 01 45 00.00 20 07 Certificates CA Resume 1.5.2.2 G 

            62 01 50 00.00 22 01 Preconstruction Submittals Construction site plan 1.4 G 

            63 01 50 00.00 22 01 Preconstruction Submittals Traffic control plan 3.3.1 G 

            64 01 50 00.00 22 06 Test Reports Backflow Preventer Tests 2.2.4 G 

            65 01 50 00.00 22 07 Certificates Backflow Tester 1.5.1 G 

            66 01 50 00.00 22 07 Certificates Backflow Preventers 1.5 G 

            67 01 57 19.00 22 01 Preconstruction Submittals Preconstruction Survey 1.5.1 G 

            68 01 57 19.00 22 01 Preconstruction Submittals Solid Waste Management Plan 3.4 G 

            69 01 57 19.00 22 01 Preconstruction Submittals Regulatory Notifications 1.5.2 G 
            70 01 57 19.00 22 01 Preconstruction Submittals Environmental Management Plan (EMP) 3.1 G 
            71 01 57 19.00 22 01 Preconstruction Submittals Dirt and Dust Control Plan 3.14.1 G 

            72 01 57 19.00 22 01 Preconstruction Submittals Contractor Hazardous Material Inventory 
Log 3.6 G 
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            73 01 57 19.00 22 01 Preconstruction Submittals Storm Water Management/Erosion and 
Sedimentation Control Plan 3.2.1 G 

            74 01 57 19.00 22 06 Test Reports Laboratory Analysis 3.13.4.2 G 

            75 01 57 19.00 22 06 Test Reports Disposal Requirements 3.15.2 G 

            76 01 57 19.00 22 06 Test Reports Erosion and Sediment Control Inspection 
Reports 3.2.3 G 

            77 01 57 19.00 22 06 Test Reports Solid Waste Management Report 3.4.1 G 

            78 01 57 19.00 22 11 Closeout Submittals Storm Water Management and Erosion 
Control Compliance Notebook 3.2.1 G 

            79 01 57 19.00 22 11 Closeout Submittals Waste Determination Documentation 3.5 G 

            80 01 57 19.00 22 11 Closeout Submittals Disposal Documentation for Hazardous 
and Regulated Waste 3.13.4.4 G 

            81 01 57 19.00 22 11 Closeout Submittals Contractor 40 CFR Employee Training 
Records 1.5.5 G 

            82 01 57 19.00 22 11 Closeout Submittals Solid Waste Management Report 3.4.1 G 

            83 01 57 19.00 22 11 Closeout Submittals Contractor Hazardous Material Inventory 
Log 3.6 G 

            84 01 57 19.00 22 11 Closeout Submittals Hazardous Waste/Debris Management 3.13.4 G 
            85 01 57 19.00 22 11 Closeout Submittals Regulatory Notifications 1.5.2 G 

            86 01 74 19.00 22 01 Preconstruction Submittals Waste Management Plan 1.3 G 

            87 01 74 19.00 22 11 Closeout Submittals Records 1.4 G 

            88 01 78 00.00 22 03 Product Data As-Built Record of Equipment and 
Materials 1.3.2 G Y

            89 01 78 00.00 22 03 Product Data Warranty Management Plan 1.7.1 G Y

            90 01 78 00.00 22 03 Product Data Warranty Tags 1.7.4 G Y

            91 01 78 00.00 22 03 Product Data Final Cleaning 1.10 G Y

            92 01 78 00.00 22 03 Product Data Spare Parts Data 1.4 G Y

            93 01 78 00.00 22 08 Manufacturer’s Instructions Preventative Maintenance 1.5 G Y
            94 01 78 00.00 22 08 Manufacturer’s Instructions Condition Monitoring (Predictive Testing) 1.5 G Y
            95 01 78 00.00 22 08 Manufacturer’s Instructions Inspection 1.5 G Y

            96 01 78 00.00 22 08 Manufacturer’s Instructions Instructions 1.7.1 G Y

            97 01 78 00.00 22 10 Operation and Maintenance Data Operation and Maintenance Manuals 1.9 G Y

            98 01 78 00.00 22 11 Closeout Submittals Record Drawings 1.3.1 G Y

            99 01 78 00.00 22 11 Closeout Submittals Certification of EPA Designated Items 1.6 G Y

          100 01 78 00.00 22 11 Closeout Submittals Red Zone Documents 1.3.6 G Y

          101 01 78 23 10 Operation and Maintenance Data O&M Database 1.4 G Y

          102 01 78 23 10 Operation and Maintenance Data Training Plan 3.1.1 G Y

          103 01 78 23 10 Operation and Maintenance Data Training Outline 3.1.3 G Y

          104 01 78 23 10 Operation and Maintenance Data Training Content 3.1.2 G Y

          105 01 78 23 11 Closeout Submittals Validation of Training Completion 3.1.5 G Y

          106 03 30 00 02 Shop Drawings Fabrication Drawings 1.7.1.1 G AE

          107 03 30 00 02 Shop Drawings Reinforcing steel 1.7.1.2 G AE

          108 03 30 00 02 Shop Drawings Formwork 1.7.1.1 G AE

          109 03 30 00 03 Product Data Materials for curing concrete 2.3.7 G AE

          110 03 30 00 03 Product Data Joint sealants 2.3.10 G AE

          111 03 30 00 03 Product Data Joint filler 2.3.9  
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          112 03 30 00 03 Product Data Cement 2.3.1 G AE

          113 03 30 00 03 Product Data Ready-Mix Concrete 2.2.2 G AE

          114 03 30 00 03 Product Data Bonding Materials 2.5 G AE

          115 03 30 00 03 Product Data Concrete Curing Materials 2.2.3 G AE

          116 03 30 00 03 Product Data Reinforcement 2.4 G AE

          117 03 30 00 03 Product Data Reinforcement Materials 1.7.1.1 G AE

          118 03 30 00 03 Product Data Vapor barrier 2.3.6 G AE

          119 03 30 00 03 Product Data Epoxy bonding compound 2.3.11 G AE

          120 03 30 00 03 Product Data Wood Forms 2.1.1 G 

          121 03 30 00 05 Design Data mix design 2.2.1 G AE

          122 03 30 00 05 Design Data Slab Finishing Requirements 3.8.1.3 G 

          123 03 30 00 06 Test Reports Concrete mix design 1.7.3.1 G 

          124 03 30 00 06 Test Reports Fly ash 1.7.3.2  

          125 03 30 00 06 Test Reports Pozzolan 1.7.3.2  

          126 03 30 00 06 Test Reports Ground granulated blast-furnace slag 1.7.3.3  

          127 03 30 00 06 Test Reports Aggregates 1.7.3.4  

          128 03 30 00 06 Test Reports Tolerance report 3.8.2.1  

          129 03 30 00 06 Test Reports Compressive strength tests 3.10.2.3 G AE

          130 03 30 00 06 Test Reports Air Content 3.10.2.4  

          131 03 30 00 06 Test Reports Slump 2.6.4  

          132 03 30 00 06 Test Reports Air Entrainment 2.6.1  

          133 03 30 00 07 Certificates Curing concrete elements 1.7.2.1  

          134 03 30 00 07 Certificates Silica fume manufacturer's representative 1.7.2.2  

          135 03 30 00 07 Certificates Finishing plan 1.7.2.3  

          136 03 30 00 07 Certificates Form removal schedule 1.7.2.4  

          137 03 30 00 07 Certificates Material Safety Data Sheets 1.7.2.5  

          138 03 30 00 07 Certificates Concrete Samples by Government 1.5 G AE Y

          139 03 30 00 08 Manufacturer’s Instructions Fly ash 1.7.3.2  

          140 03 30 00 08 Manufacturer’s Instructions Ground granulated blast-furnace slag 1.7.3.3  
          141 03 62 16 01 Preconstruction Submittals Grout Placement and Inspection Reports 1.3 G 
          142 03 62 16 06 Test Reports Expansion 2.5  

          143 03 62 16 06 Test Reports Compressive Strength 2.5  
          144 03 62 16 06 Test Reports Grout Placement and Inspection Reports 1.3  
          145 03 62 16 07 Certificates Portland Cement 2.1  

          146 03 62 16 07 Certificates Expansive Admixtures 2.4  

          147 03 62 16 07 Certificates Expansive Grout 2.5  

          148 03 62 16 07 Certificates Aggregates 2.2  

          149 05 05 23.16 03 Product Data Welding Procedure Qualifications 1.5 G 

          150 05 05 23.16 03 Product Data Welder, Welding Operator, and Tacker 
Qualification 1.5.5 G 

          151 05 05 23.16 03 Product Data Inspector Qualification 1.5.6 G 
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          152 05 05 23.16 03 Product Data Previous Qualifications 1.5.2 G 

          153 05 05 23.16 03 Product Data Pre-qualified Procedures 1.5.3 G 

          154 05 05 23.16 06 Test Reports Quality Control 3.2 G 

          155 05 05 23.16 06 Test Reports Nondestructive Examination 3.3.1 G 

          156 05 05 23.16 07 Certificates Certified Welding Procedure 
Specifications (WPS) 1.5.1 G 

          157 05 05 23.16 07 Certificates Certified Procedure Qualification Records 
(PQR) 1.5.1 G 

          158 05 12 00 02 Shop Drawings DRE-7 Erection Plan 1.6.2.5 G AE

          159 05 12 00 02 Shop Drawings M-140 Erection Plan 1.6.2.5 G AE

          160 05 12 00 02 Shop Drawings ACE-3 Erection Plan 1.6.2.5 G AE

          161 05 12 00 02 Shop Drawings Passageway Erection Plan 1.6.2.5 G AE

          162 05 12 00 02 Shop Drawings RAE-4/RAE-SP-6 Erection Plan 1.6.2.5 G AE

          163 05 12 00 02 Shop Drawings DRE-7 Fabrication drawings 1.6.1 G AE

          164 05 12 00 02 Shop Drawings M-140 Fabrication drawings 1.6.1 G AE

          165 05 12 00 02 Shop Drawings ACE-3 Fabrication drawings 1.6.1 G AE

          166 05 12 00 02 Shop Drawings Passageway Fabrication drawings 1.6.1 G AE
          167 05 12 00 02 Shop Drawings RAE-4/RAE-SP-6 Fabrication drawings 1.6.1 G AE
          168 05 12 00 03 Product Data Shop primer 2.4  

          169 05 12 00 03 Product Data Welding electrodes and rods 2.3.1 G AE

          170 05 12 00 03 Product Data Load indicator washers 2.2.4 G AE

          171 05 12 00 03 Product Data Crane Rail Pads 3.2.1.1 G AE Y

          172 05 12 00 06 Test Reports Class B coating 2.4 G 

          173 05 12 00 06 Test Reports Bolts, nuts, and washers 2.2 G AE

          174 05 12 00 06 Test Reports M-140-3 Overhead, top running crane rail 
beam 1.6.2.4 G AE Y

          175 05 12 00 06 Test Reports M-140-4 Overhead, top running crane rail 
beam 1.6.2.4 G AE Y

          176 05 12 00 06 Test Reports DRE-7 Overhead, top running crane rail 
beam 1.6.2.4 G AE Y

          177 05 12 00 06 Test Reports RAE-4 Overhead, top running crane rail 
beam 1.6.2.4 G AE Y

          178 05 12 00 06 Test Reports M-140-3 Movable Roof Rail Alignment 1.6.2.7 G AE Y

          179 05 12 00 06 Test Reports M-140-4 Movable Roof Rail Alignment 1.6.2.7 G AE Y

          180 05 12 00 06 Test Reports DRE-7 Movable Roof Rail Alignment 1.6.2.7 G AE Y

          181 05 12 00 06 Test Reports RAE-4 Movable Roof Rail Alignment 1.6.2.7 G AE Y

          182 05 12 00 07 Certificates Steel 2.1  

          183 05 12 00 07 Certificates Bolts, nuts, and washers 2.2  

          184 05 12 00 07 Certificates Galvanizing 2.5  

          185 05 12 00 07 Certificates Rail Surveyor Qualifications 1.6.2.1 G AE

          186 05 12 00 07 Certificates Rail Survey Equipment 1.6.2.2 G AE

          187 05 12 00 07 Certificates Rail Survey Procedure 1.6.2.3 G AE

          188 05 12 00 07 Certificates Rail Clip 3.9.3 G AE

          189 05 12 00 07 Certificates Overhead, Top Running Crane Rail Beam 1.6.2.4 G AE

          190 05 12 00 07 Certificates Erection Plan 1.6.2.5 G AE
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          191 05 12 00 07 Certificates Movable Roof Rail Alignment 1.6.2.7 G AE

          192 05 12 00 07 Certificates AISC Quality Certification 1.4 G 

          193 05 12 00 07 Certificates Welding procedures and qualifications 1.6.2.6 G 

          194 05 12 00 07 Certificates Passageway As-Built Survey 1.6.2.8 G AE

          195 05 12 00 07 Certificates RAE-SP-6 & RAE-4 Scaled Weight at 
Completion of Rough Framing 1.6.2.9 G AE

          196 05 12 00 07 Certificates RAE-SP-6 & RAE-4 Scaled Weight at 
Completion of Enclosure 1.6.2.10 G AE

          197 05 21 19 01 Preconstruction Submittals Welder qualification 1.5.2 G 

          198 05 21 19 01 Preconstruction Submittals Material Safety Data Sheet 1.5.2 G 

          199 05 21 19 02 Shop Drawings Steel joist framing 1.5.1 G AE

          200 05 21 19 06 Test Reports Erection inspection 3.4.1 G 

          201 05 21 19 06 Test Reports Welding inspections 3.4.1 G 

          202 05 21 19 07 Certificates Accessories 2.1 G 

          203 05 21 19 07 Certificates Certification of Compliance 1.5.2 G 

          204 05 30 00 02 Shop Drawings Fabrication Drawings 1.3.5 G AE

          205 05 30 00 02 Shop Drawings Flexible Closure Strips 2.1.7 G AE

          206 05 30 00 02 Shop Drawings Cant Strips 2.3.2.1 G AE

          207 05 30 00 02 Shop Drawings Metal Closure Strips 2.3.2.2 G AE

          208 05 30 00 03 Product Data Accessories 2.2 G AE

          209 05 30 00 03 Product Data Galvanizing Repair Paint 2.1.3.1 G AE

          210 05 30 00 03 Product Data Joint Sealant Material 2.1.5 G AE

          211 05 30 00 03 Product Data Powder-Actuated Tool Operator 1.3.2  

          212 05 30 00 07 Certificates Welding Procedures 1.3.3 G 

          213 05 30 00 07 Certificates Fire Safety 1.3.4.1  

          214 05 30 00 07 Certificates Wind Storm Resistance 1.3.4.2  

          215 05 30 00 07 Certificates Welder Qualifications 1.3.3 G 

          216 05 40 00 02 Shop Drawings Framing Components 1.6.1 G AE

          217 05 40 00 03 Product Data studs, girts, & sag rods 2.1 G AE

          218 05 40 00 03 Product Data Metal framing calculations 1.6.2 G AE
          219 05 40 00 03 Product Data Load-bearing cold-formed metal framing 1.4 G AE
          220 05 50 13 02 Shop Drawings structural steel door frames 2.7 G AE

          221 05 50 13 02 Shop Drawings Access doors and panels 2.3 G AE

          222 05 50 13 02 Shop Drawings Cover plates and frames 3.9 G AE

          223 05 50 13 02 Shop Drawings Expansion joint covers 2.4 G AE

          224 05 50 13 02 Shop Drawings Floor and Roof Plates 2.5 G AE

          225 05 50 13 03 Product Data Access doors and panels 2.3 G AE

          226 05 50 13 03 Product Data Cover plates and frames 3.9 G AE

          227 05 50 13 03 Product Data Control-joint covers 3.8 G AE

          228 05 50 13 03 Product Data Expansion joint covers 2.4 G AE

          229 05 50 13 03 Product Data Structural steel door frames 2.7 G AE

          230 05 51 00 02 Shop Drawings Iron and Steel Hardware 2.1 G AE
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          231 05 51 00 02 Shop Drawings Steel Shapes, Plates, Bars and Strips 2.1 G AE

          232 05 51 00 02 Shop Drawings Metal Stair System 2.6 G AE

          233 05 51 00 03 Product Data Structural Steel Plates, Shapes, and Bars 2.2 G AE

          234 05 51 00 03 Product Data Structural Steel Tubing 2.3 G AE

          235 05 51 00 03 Product Data Protective Coating 2.7 G AE

          236 05 51 00 03 Product Data Steel Stairs 2.8 G AE

          237 05 51 00 07 Certificates Welder Qualification 1.3 G 

          238 05 51 33 02 Shop Drawings Ladders 2.3 G AE Y

          239 05 51 33 03 Product Data Ladders 2.3 G AE Y

          240 05 52 00 02 Shop Drawings Fabrication Drawings 1.2.1 G AE Y

          241 05 52 00 02 Shop Drawings Iron and Steel Hardware 2.1 G AE Y

          242 05 52 00 02 Shop Drawings Steel Shapes, Plates, Bars and Strips 2.1 G AE Y

          243 05 52 00 03 Product Data Structural Steel Plates, Shapes, and Bars 2.3 G AE

          244 05 52 00 03 Product Data Structural Steel Tubing 2.4 G AE

          245 05 52 00 03 Product Data Protective Coating 2.7 G AE

          246 05 52 00 03 Product Data Steel Railings and Guard rails 2.8 G AE

          247 05 52 00 03 Product Data Aluminum Railings and Guard rails 1.2.1 G AE

          248 05 52 00 03 Product Data Aluminum Railings and Guard rails 2.1 G AE

          249 05 52 00 03 Product Data Anchorage and Fastening Systems 1.2.1 G AE

          250 05 52 00 03 Product Data Safety Gates 2.1 G AE Y

          251 05 52 00 03 Product Data Safety Gates 2.10 G AE

          252 05 52 00 07 Certificates Welding Procedures 1.4.1 G 

          253 05 52 00 07 Certificates Welder Qualification 1.4.2 G 

          254 05 52 00 07 Certificates Installation Instructions 3.1 G 

          255 05 59 10 02 Shop Drawings Detail Drawings 1.5.2 G AE

          256 05 59 10 03 Product Data Gearmotors 2.1.1.2 G AE Y

          257 05 59 10 03 Product Data Wheelblock Assemblies 2.1.1 G AE

          258 05 59 10 03 Product Data Materials List 1.5.2 G AE

          259 05 59 10 06 Test Reports M-140-3 Roof Demonstration 3.2 G AE

          260 05 59 10 06 Test Reports M-140-4 Roof Demonstration 3.2 G AE

          261 05 59 10 06 Test Reports DRE-7 Roof Demonstration 3.2 G AE

          262 05 59 10 06 Test Reports RAE-SP Roof Demonstration 3.2 G AE

          263 05 59 10 06 Test Reports Assembly Tests 2.3.1 G 

          264 05 59 10 06 Test Reports Acceptance Testing 3.2 G 

          265 05 59 10 10 Operation and Maintenance Data M-140 Roof System 3.3 G 

          266 05 59 10 10 Operation and Maintenance Data DRE-7 Roof System 3.3 G 

          267 05 59 10 10 Operation and Maintenance Data RAE-SP Roof System 3.3 G 

          268 07 21 13 03 Product Data Block or board insulation 2.1 G AE

          269 07 21 13 03 Product Data Vapor retarder 2.2 G 
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          270 07 21 13 03 Product Data Pressure sensitive tape 2.3 G 

          271 07 21 13 03 Product Data Protection board or coating 3.4.4 G 

          272 07 21 13 03 Product Data Accessories 2.4 G 

          273 07 21 13 08 Manufacturer’s Instructions Block or Board Insulation 2.1 G 

          274 07 21 13 08 Manufacturer’s Instructions Adhesive 2.4.1 G 

          275 07 21 16 03 Product Data Blanket insulation 2.1 G AE

          276 07 21 16 03 Product Data Vapor retarder 2.3 G AE

          277 07 21 16 03 Product Data Pressure sensitive tape 2.4 G 

          278 07 21 16 03 Product Data Accessories 2.5 G AE

          279 07 21 16 08 Manufacturer’s Instructions Insulation 3.3.1 G AE

          280 07 21 19 03 Product Data High Density Closed-Cell Spray 
Polyisocyanurate Foam 2.1 G AE

          281 07 42 13 01 Preconstruction Submittals Qualification of Manufacturer 1.5.2 G 

          282 07 42 13 01 Preconstruction Submittals Warranty 1.8 G 

          283 07 42 13 02 Shop Drawings Installation Drawings 1.5.1.1 G 

          284 07 42 13 03 Product Data Ceiling Panels 2.2.1 G AE

          285 07 42 13 03 Product Data Factory Color Finish 2.2.2 G 

          286 07 42 13 03 Product Data Closure Materials 1.5.3 G 

          287 07 42 13 03 Product Data Enamel Repair Paint 1.5.2.1 G 

          288 07 42 13 03 Product Data Accessories 2.4 G 

          289 07 42 13 04 Samples Ceiling Panels 2.2.1 G 

          290 07 42 13 04 Samples Fasteners 1.5.2.1 G 

          291 07 42 13 04 Samples Metal Closure Strips 2.4.2 G 

          292 07 42 13 06 Test Reports NFPA Class A Flame Spread 2.2.2 G 

          293 07 42 13 06 Test Reports Coating 2.2.2.5 G AE

          294 07 42 13 07 Certificates Coil Stock 1.5.2.1 G 

          295 07 42 13 07 Certificates Fasteners 1.5.2.1 G 

          296 07 42 13 08 Manufacturer’s Instructions Installation 3.3 G 

          297 07 42 13 11 Closeout Submittals Warranty 1.8 G 

          298 07 42 13 11 Closeout Submittals Maintenance Instructions 1.5.4 G 

          299 07 42 63 01 Preconstruction Submittals Qualification of Manufacturer 1.5.3 G 

          300 07 42 63 01 Preconstruction Submittals Qualification of Installer 1.5.4 G 

          301 07 42 63 01 Preconstruction Submittals Qualifications for Welding Work 1.5.4.1 G 

          302 07 42 63 02 Shop Drawings M-140 Fabrication and Installation 
drawings 1.5.1 G AE Y

          303 07 42 63 02 Shop Drawings RAE Fabrication and Installation drawings 1.5.1 G AE Y

          304 07 42 63 02 Shop Drawings DRE-7 Fabrication and Installation 
drawings 1.5.1 G AE Y

          305 07 42 63 02 Shop Drawings ACE-3 Fabrication and Installation 
drawings 1.5.1 G AE Y

          306 07 42 63 02 Shop Drawings Insulated Metal Panel Assemblies 1.5.1 G AE Y

          307 07 42 63 02 Shop Drawings Flashing and Accessories 1.5.1 G AE Y

          308 07 42 63 02 Shop Drawings Anchorage Systems 1.5.1 G AE Y

Page 8 of 31



(a) (b) (c) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)

TITLE: DD1 COMPLEX

SUBMITTAL REGISTER
JOB NAME:
LOCATION:

CONTRACT NO:
CONTRACTOR:

APPROVING AUTHORITY

(d)

CONTRACTOR SCHEDULE 
DATES

CONTRACTOR 
ACTION

          309 07 42 63 03 Product Data Manufacturer's catalog data 1.5.1 G AE

          310 07 42 63 03 Product Data Factory Color Finish 1.5.1 G Y

          311 07 42 63 03 Product Data Sub-girts and Formed Shapes 1.5.1 G AE

          312 07 42 63 03 Product Data Closure Materials 1.5.1 G AE

          313 07 42 63 03 Product Data Insulation 1.5.1 G AE

          314 07 42 63 03 Product Data Pressure Sensitive Tape 1.5.1 G AE

          315 07 42 63 03 Product Data Sealants and Caulking 2.4.4.1 G AE

          316 07 42 63 03 Product Data Rated Insulated  Panel Assembly 1.5.1 G AE

          317 07 42 63 03 Product Data Accessories 1.5.1 G AE

          318 07 42 63 04 Samples Insulated Metal  Panel Assemblies 1.5.1 G 

          319 07 42 63 04 Samples Fasteners 1.5.1 G 

          320 07 42 63 04 Samples Metal Closure Strips 1.5.1 G 

          321 07 42 63 04 Samples Insulation 1.5.1 G 

          322 07 42 63 05 Design Data Wind design analysis 1.5.1 G AE

          323 07 42 63 06 Test Reports Leakage Tests 3.7.2 G AE

          324 07 42 63 06 Test Reports Wind load tests 1.3.2 G AE

          325 07 42 63 06 Test Reports Seismic tests 1.3.2 G AE

          326 07 42 63 07 Certificates Fasteners 1.5.1 G 

          327 07 42 63 07 Certificates Qualification of Manufacturer 1.5.3 G 

          328 07 42 63 07 Certificates Qualification of Installer 1.5.4 G 

          329 07 42 63 07 Certificates
insulated metal panel  system assembly 
wind load and fire rating classification 
listings

1.5.1 G AE Y

          330 07 42 63 08 Manufacturer’s Instructions Installation of Insulated Metal  panels 1.5.1  

          331 07 42 63 11 Closeout Submittals Warranty 1.8 G 

          332 07 42 63 11 Closeout Submittals Instructions 1.5.1 G 

          333 07 42 63 11 Closeout Submittals Material Safety Data Sheets 1.5.1 G 

          334 07 60 00 02 Shop Drawings M-140 Covering on flat and sloped 
surfaces 3.1.11 G AE

          335 07 60 00 02 Shop Drawings RAE Covering on flat and sloped surfaces 3.1.11 G AE

          336 07 60 00 02 Shop Drawings DRE-7 Covering on flat and sloped 
surfaces 3.1.11 G AE

          337 07 60 00 02 Shop Drawings ACE-3 Covering on flat and sloped 
surfaces 3.1.11 G AE

          338 07 60 00 02 Shop Drawings Passageways Covering on flat and 
sloped surfaces 3.1.11 G AE

          339 07 60 00 02 Shop Drawings M-140 Expansion joints 3.1.12 G AE

          340 07 60 00 02 Shop Drawings RAE Expansion joints 3.1.12 G AE

          341 07 60 00 02 Shop Drawings DRE-7 Expansion joints 3.1.12 G AE

          342 07 60 00 02 Shop Drawings ACE-3 Expansion joints 3.1.12 G AE

          343 07 60 00 02 Shop Drawings Passageways Expansion joints 3.1.12 G AE

          344 07 60 00 02 Shop Drawings M-140 Base flashing 3.1.8 G AE

          345 07 60 00 02 Shop Drawings RAE Base flashing 3.1.8 G AE

          346 07 60 00 02 Shop Drawings DRE-7 Base flashing 3.1.8 G AE
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          347 07 60 00 02 Shop Drawings ACE-3 Base flashing 3.1.8 G AE

          348 07 60 00 02 Shop Drawings Passageways Base flashing 3.1.8 G AE

          349 07 60 00 02 Shop Drawings M-140 Counterflashing 3.1.9 G AE

          350 07 60 00 02 Shop Drawings RAE Counterflashing 3.1.9 G AE

          351 07 60 00 02 Shop Drawings DRE-7 Counterflashing 3.1.9 G AE

          352 07 60 00 02 Shop Drawings ACE-3 Counterflashing 3.1.9 G AE

          353 07 60 00 02 Shop Drawings Passageways Counterflashing 3.1.9 G AE

          354 07 60 00 02 Shop Drawings M-140 Flashing at roof penetrations 3.1.13 G AE

          355 07 60 00 02 Shop Drawings RAE Flashing at roof penetrations 3.1.13 G AE

          356 07 60 00 02 Shop Drawings DRE-7 Flashing at roof penetrations 3.1.13 G AE

          357 07 60 00 02 Shop Drawings ACE-3 Flashing at roof penetrations 3.1.13 G AE

          358 07 60 00 02 Shop Drawings M-140 Stops and Fascias 3.1.10 G AE

          359 07 60 00 02 Shop Drawings RAE Stops and Fascias 3.1.10 G AE

          360 07 60 00 02 Shop Drawings DRE-7 Stops and Fascias 3.1.10 G AE

          361 07 60 00 02 Shop Drawings ACE-3 Stops and Fascias 3.1.10 G AE

          362 07 60 00 02 Shop Drawings Passageways Stops and Fascias 3.1.10 G AE

          363 07 60 00 02 Shop Drawings Quality Control Plan 3.5 G 

          364 07 60 00 11 Closeout Submittals Quality Control Plan 3.5 G 

          365 07 72 00 02 Shop Drawings Roof hatch 2.3 G AE Y

          366 07 72 00 03 Product Data Roof hatch 2.3 G AE Y

          367 07 84 00 02 Shop Drawings Firestopping System 2.1 G AE

          368 07 84 00 03 Product Data Firestopping Materials 2.2 G AE

          369 07 84 00 06 Test Reports Inspection 3.3 G 

          370 07 84 00 07 Certificates Inspector Qualifications 1.5.2 G 

          371 07 84 00 07 Certificates Firestopping Materials 2.2 G 

          372 07 84 00 07 Certificates Installer Qualifications 1.5.1 G 

          373 07 91 13 02 Shop Drawings M-140 COMPRESSION SEALS 2.1 G AE Y

          374 07 91 13 02 Shop Drawings RAE COMPRESSION SEALS 2.1 G AE Y

          375 07 91 13 02 Shop Drawings DRE-7 COMPRESSION SEALS 2.1 G AE Y

          376 07 91 13 02 Shop Drawings ACE-3 COMPRESSION SEALS 2.1 G AE Y

          377 07 91 13 02 Shop Drawings Passageway COMPRESSION SEALS 2.1 G AE Y

          378 07 91 13 03 Product Data COMPRESSION SEALS 2.1 G AE Y

          379 07 91 13 04 Samples COMPRESSION SEALS 2.1 G AE Y

          380 07 91 13 07 Certificates MANUFACTURER QUALIFICATIONS 1.4.1 G AE

          381 07 92 00 03 Product Data Sealants 2.1 G AE

          382 07 92 00 03 Product Data Primers 2.2 G AE

          383 07 92 00 03 Product Data Bond breakers 2.3 G 

          384 07 92 00 03 Product Data Backstops 2.4 G 

          385 07 92 00 07 Certificates Sealant 3.3.6 G 

          386 08 11 13 02 Shop Drawings M-140 Doors 2.1 G AE Y
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          387 08 11 13 02 Shop Drawings RAE Doors 2.1 G AE Y

          388 08 11 13 02 Shop Drawings DRE-7 Doors 2.1 G AE Y

          389 08 11 13 02 Shop Drawings ACE-3 Doors 2.1 G AE Y

          390 08 11 13 02 Shop Drawings Passageway Doors 2.1 G AE Y

          391 08 11 13 02 Shop Drawings M-140 Frames 2.5 G AE Y

          392 08 11 13 02 Shop Drawings RAE Frames 2.5 G AE Y

          393 08 11 13 02 Shop Drawings DRE-7 Frames 2.5 G AE Y

          394 08 11 13 02 Shop Drawings ACE-3 Frames 2.5 G AE Y

          395 08 11 13 02 Shop Drawings Passageway Frames 2.5 G AE Y

          396 08 11 13 02 Shop Drawings M-140 Accessories 2.3 G AE Y

          397 08 11 13 02 Shop Drawings RAE Accessories 2.3 G AE Y

          398 08 11 13 02 Shop Drawings DRE-7 Accessories 2.3 G AE Y

          399 08 11 13 02 Shop Drawings ACE-3 Accessories 2.3 G AE Y

          400 08 11 13 02 Shop Drawings Passageway Accessories 2.3 G AE Y

          401 08 11 13 02 Shop Drawings M-140 Weatherstripping 2.7 G AE Y

          402 08 11 13 02 Shop Drawings RAE Weatherstripping 2.7 G AE Y

          403 08 11 13 02 Shop Drawings DRE-7 Weatherstripping 2.7 G AE Y

          404 08 11 13 02 Shop Drawings ACE-3 Weatherstripping 2.7 G AE Y

          405 08 11 13 02 Shop Drawings Passageway Weatherstripping 2.7 G AE Y

          406 08 11 13 03 Product Data Doors 2.1 G AE Y

          407 08 11 13 03 Product Data Frames 2.5 G AE Y

          408 08 11 13 03 Product Data Weatherstripping 2.7 G AE Y

          409 08 33 23 02 Shop Drawings Overhead Coiling Doors 2.3 G AE Y

          410 08 33 23 02 Shop Drawings Counterbalancing Mechanism 2.5 G AE

          411 08 33 23 02 Shop Drawings Manual Door Operators 2.6 G AE

          412 08 33 23 02 Shop Drawings Bottom Bars 2.3.3 G AE

          413 08 33 23 02 Shop Drawings Guides 1.3 G AE

          414 08 33 23 02 Shop Drawings Mounting Brackets 2.5.1 G AE

          415 08 33 23 02 Shop Drawings Overhead Drum 2.3.7 G AE

          416 08 33 23 02 Shop Drawings Hood 1.4 G AE

          417 08 33 23 02 Shop Drawings Installation Drawings 1.3 G AE

          418 08 33 23 03 Product Data Overhead Coiling Doors 2.3 G AE

          419 08 33 23 03 Product Data Counterbalancing Mechanism 2.5 G AE

          420 08 33 23 03 Product Data Manual Door Operators 2.6 G AE

          421 08 33 23 03 Product Data Fire-Rated Door Assembly 2.7 G AE

          422 08 33 23 05 Design Data Overhead Coiling Doors 2.3 G AE

          423 08 33 23 05 Design Data Counterbalancing Mechanism 2.5 G 

          424 08 33 23 05 Design Data Manual Door Operators 2.6 G 

          425 08 33 23 05 Design Data Fire-Rated Door 2.1 G AE

          426 08 33 23 10 Operation and Maintenance Data Operation and Maintenance Manuals 3.4 G 
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          427 08 33 23 10 Operation and Maintenance Data Materials 1.4 G 

          428 08 33 23 10 Operation and Maintenance Data Devices 1.4 G 

          429 08 33 23 10 Operation and Maintenance Data Procedures 1.4 G 

          430 08 33 23 10 Operation and Maintenance Data Manufacture's Brochures 1.4 G 

          431 08 33 23 10 Operation and Maintenance Data Parts Lists 1.4 G 

          432 08 33 23 10 Operation and Maintenance Data Cleaning 3.3.2 G 

          433 08 36 23 02 Shop Drawings TELESCOPING VERTICAL LIFT DOORS 2.1 G AE Y

          434 08 36 23 03 Product Data TELESCOPING VERTICAL LIFT DOORS 2.1 G AE Y

          435 08 36 23 05 Design Data TELESCOPING VERTICAL LIFT DOORS 2.1 G AE

          436 08 36 23 07 Certificates INSTALLER QUALIFICATIONS 1.3.1 G 

          437 08 36 23 08 Manufacturer’s Instructions TELESCOPING VERTICAL LIFT DOORS 2.1 G 

          438 08 36 23 10 Operation and Maintenance Data TELESCOPING VERTICAL LIFT DOORS 2.1 G 

          439 08 71 00 02 Shop Drawings Hardware schedule 1.3 G AE Y

          440 08 71 00 03 Product Data Hardware items 2.3 G AE Y

          441 08 71 00 08 Manufacturer’s Instructions Installation 3.1 G AE

          442 08 71 00 10 Operation and Maintenance Data M-140 Hardware Schedule 1.3 G 

          443 08 71 00 10 Operation and Maintenance Data DRE-7 Hardware Schedule 1.3 G 

          444 08 71 00 10 Operation and Maintenance Data ACE-3 Hardware Schedule 1.3 G 

          445 08 71 00 10 Operation and Maintenance Data RAE Hardware Schedule 1.3 G 

          446 08 71 00 10 Operation and Maintenance Data Passageway Hardware Schedule 1.3 G 

          447 08 81 00 02 Shop Drawings Installation 3.2.2 G AE

          448 08 81 00 03 Product Data Fire/Safety Rated Glass 2.1.2 G AE

          449 08 81 00 03 Product Data Glazing Accessories 1.3 G 

          450 08 81 00 03 Product Data Sealant 2.2.1.1 G 

          451 08 81 00 07 Certificates Fire/Safety Rated Glass 2.1.2 G 

          452 08 81 00 07 Certificates Glazing Accessories 1.3 G 

          453 08 81 00 08 Manufacturer’s Instructions Setting and Sealing Materials 2.2 G 

          454 08 81 00 08 Manufacturer’s Instructions Glass Setting 3.2 G 

          455 08 91 00 02 Shop Drawings Metal Wall  and Door Louvers 2.2 G AE Y

          456 08 91 00 03 Product Data Metal Wall and Door Louvers 2.2 G AE Y

          457 08 91 00 04 Samples Metal Wall and Door Louvers 2.2 G Y

          458 09 22 00 02 Shop Drawings Metal support systems 2.1 G AE

          459 09 51 00 02 Shop Drawings Approved Detail Drawings 1.2 G AE

          460 09 51 00 03 Product Data Acoustical Ceiling Systems 2.1.1 G AE

          461 09 51 00 04 Samples Acoustical Units 2.1 G 

          462 09 51 00 06 Test Reports Ceiling Attenuation Class and Test 1.2.1 G 

          463 09 51 00 07 Certificates Acoustical Units 2.1 G 

          464 09 51 00 07 Certificates Acoustical Ceiling Systems 2.1.1 G 

          465 09 62 38 03 Product Data Flooring 2.1 G AE Y
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          466 09 62 38 03 Product Data Accessories 2.1 G AE

          467 09 62 38 03 Product Data Adhesives 2.4 G AE

          468 09 62 38 03 Product Data Warranty 1.8 G AE

          469 09 62 38 04 Samples Flooring 2.1 G Y

          470 09 62 38 04 Samples Accessories 2.1 G Y

          471 09 62 38 06 Test Reports Fire Resistance 1.4 G AE Y

          472 09 62 38 06 Test Reports Moisture, Alkalinity and Bond 3.2 G 

          473 09 62 38 07 Certificates Flooring 2.1 G 

          474 09 62 38 07 Certificates Accessories 2.1 G AE

          475 09 62 38 07 Certificates Adhesives 2.4 G AE

          476 09 62 38 07 Certificates Qualifications of Applicator 1.5 G 

          477 09 62 38 08 Manufacturer’s Instructions Flooring 2.1 G 

          478 09 62 38 08 Manufacturer’s Instructions Accessories 2.1 G 

          479 09 62 38 10 Operation and Maintenance Data M-140 Flooring 2.1.1 G 

          480 09 62 38 10 Operation and Maintenance Data ACE-3 Flooring 2.1.1 G 

          481 09 62 38 10 Operation and Maintenance Data RAE Flooring 2.1.1 G 

          482 09 62 38 10 Operation and Maintenance Data Passageway Flooring 2.1.1 G 

          483 09 62 38 10 Operation and Maintenance Data Accessories 2.1 G 

          484 09 67 23.13 02 Shop Drawings Installation Drawings 1.3.1 G AE

          485 09 67 23.13 03 Product Data Manufacturer's Catalog Data 1.3.1.1 G AE

          486 09 67 23.13 03 Product Data Cured Epoxy Binder 2.2.2 G AE

          487 09 67 23.13 03 Product Data Epoxy-Resin Binder/Matrix 2.2.1 G AE

          488 09 67 23.13 03 Product Data Aggregate 2.2.3 G AE

          489 09 67 23.13 03 Product Data Surface Sealing Coat 2.2.4 G AE

          490 09 67 23.13 05 Design Data Design Mix Data 1.3.1.2 G AE

          491 09 67 23.13 05 Design Data Epoxy-Resin Binder/Matrix 2.2.1 G AE

          492 09 67 23.13 06 Test Reports Records of Inspection 1.4 G 

          493 09 67 23.13 06 Test Reports New Concrete Moisture Level 
Compliance Test 3.2.2 G 

          494 09 67 23.13 07 Certificates Listing of Product Installations 1.4.1 G 

          495 09 67 23.13 07 Certificates Referenced Standards Certificates 1.4 G 

          496 09 67 23.13 07 Certificates Warranty 3.6 G 

          497 09 73 00 01 Preconstruction Submittals Qualification of Installer 1.5.1 G AE

          498 09 73 00 02 Shop Drawings M-140 Interior Wall System 2.1 G AE Y

          499 09 73 00 02 Shop Drawings RAE Interior Wall System 2.1 G AE Y

          500 09 73 00 02 Shop Drawings DRE-7 Interior Wall System 2.1 G AE Y

          501 09 73 00 02 Shop Drawings ACE-3 Interior Wall System 2.1 G AE Y

          502 09 73 00 02 Shop Drawings M-140 Ceiling Panels 2.2 G AE Y

          503 09 73 00 02 Shop Drawings RAE Ceiling Panels 2.2 G AE Y

          504 09 73 00 02 Shop Drawings DRE-7 Ceiling Panels 2.2 G AE Y

          505 09 73 00 02 Shop Drawings ACE-3 Ceiling Panels 2.2 G AE Y
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          506 09 73 00 02 Shop Drawings M-140 Door Hardware 2.4 G AE Y

          507 09 73 00 02 Shop Drawings RAE Door Hardware 2.4 G AE Y

          508 09 73 00 02 Shop Drawings DRE-7 Door Hardware 2.4 G AE Y

          509 09 73 00 02 Shop Drawings ACE-3 Door Hardware 2.4 G AE Y

          510 09 73 00 02 Shop Drawings M-140 Accessories 2.3 G AE Y

          511 09 73 00 02 Shop Drawings RAE Accessories 2.3 G AE Y

          512 09 73 00 02 Shop Drawings DRE-7 Accessories 2.3 G AE Y

          513 09 73 00 02 Shop Drawings ACE-3 Accessories 2.3 G AE Y

          514 09 73 00 02 Shop Drawings M-140 Doors And Frames 2.1.3 G AE Y

          515 09 73 00 02 Shop Drawings RAE Doors And Frames 2.1.3 G AE Y

          516 09 73 00 02 Shop Drawings DRE-7 Doors And Frames 2.1.3 G AE Y

          517 09 73 00 02 Shop Drawings ACE-3 Doors And Frames 2.1.3 G AE Y

          518 09 73 00 03 Product Data Interior Wall System 2.1 G AE Y

          519 09 73 00 03 Product Data Ceiling Panels 2.2 G AE Y

          520 09 73 00 03 Product Data Accessories 2.3 G AE Y

          521 09 73 00 03 Product Data Doors And Frames 2.1.3 G AE Y

          522 09 73 00 03 Product Data Door Hardware 2.4 G AE Y

          523 09 73 00 04 Samples Mock-Up 1.6 G AE Y

          524 09 73 00 05 Design Data Interior Wall System 2.1 G AE

          525 09 73 00 05 Design Data Ceiling Panels 2.2 G AE

          526 09 97 13.26 07 Certificates Epoxy 2.1.1.1 G AE

          527 10 14 00.20 02 Shop Drawings Detail Drawings 1.3.1 G AE Y

          528 10 14 00.20 03 Product Data Installation 3.1 G AE

          529 10 14 00.20 03 Product Data Warranty 1.5 G 

          530 10 14 00.20 10 Operation and Maintenance Data Approved Manufacturer's Instructions 3.1 G 

          531 10 14 00.20 10 Operation and Maintenance Data Protection and Cleaning 3.1.2 G 

          532 10 22 13 02 Shop Drawings Wire mesh partitions 1.4 G AE Y

          533 10 22 13 03 Product Data Wire mesh partitions 1.4 G AE Y

          534 10 45 13 02 Shop Drawings Vertical Barrier Net 2.1 G AE Y

          535 10 45 13 03 Product Data Vertical Barrier Net 2.1 G AE Y

          536 11 14 00 02 Shop Drawings Turnstile 2.1 G AE

          537 11 14 00 03 Product Data Turnstile 2.1 G AE

          538 11 14 00 06 Test Reports Factory Test Report 3.1  

          539 11 14 00 07 Certificates Installer Qualifications 1.3  

          540 11 14 00 07 Certificates Manufacturer Qualifications 1.3  

          541 11 14 00 10 Operation and Maintenance Data Turnstile 2.1 G 

          542 13 34 35 02 Shop Drawings Loadhouse Detail Drawings 1.4 G Y
          543 13 34 35 03 Product Data Loadhouse Manufacturer's catalog data 1.4 G Y
          544 13 34 35 05 Design Data descriptive and technical literature 1.4 G Y

          545 13 34 35 08 Manufacturer’s Instructions shipping, handling, and storage 1.6 G 
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          546 13 34 35 11 Closeout Submittals Manufacturer's Warranty 3.6.1 G Y

          547 13 34 35 11 Closeout Submittals Contractor's Warranty for Installation 3.6.2 G Y

          548 23 00 00 02 Shop Drawings M-140 Detail Drawings 1.4.3 G AE Y

          549 23 00 00 02 Shop Drawings DRE-7 Detail Drawings 1.4.3 G AE Y

          550 23 00 00 02 Shop Drawings RAE Detail Drawings 1.4.3 G AE Y

          551 23 00 00 02 Shop Drawings ACE-3 Detail Drawings 1.4.3 G AE Y

          552 23 00 00 02 Shop Drawings M-140 Diagrams 1.2.1.2 G AE Y

          553 23 00 00 02 Shop Drawings DRE-7 Diagrams 1.2.1.2 G AE Y

          554 23 00 00 02 Shop Drawings RAE Diagrams 1.2.1.2 G AE Y

          555 23 00 00 02 Shop Drawings ACE-3 Diagrams 1.2.1.2 G AE Y

          556 23 00 00 03 Product Data M-140 Airflow Measuring Station 2.7.4 G AE Y

          557 23 00 00 03 Product Data DRE-7 Airflow Measuring Station 2.7.4 G AE Y

          558 23 00 00 03 Product Data RAE Airflow Measuring Station 2.7.4 G AE Y

          559 23 00 00 03 Product Data M-140 Dampers and Actuators 2.7.4 G AE Y

          560 23 00 00 03 Product Data DRE-7 Dampers and Actuators 2.7.4 G AE Y

          561 23 00 00 03 Product Data RAE Dampers and Actuators 2.7.4 G AE Y

          562 23 00 00 03 Product Data Diffusers 2.7.5.1 G AE Y

          563 23 00 00 03 Product Data Registers and Grilles 2.7.5.2 G AE Y

          564 23 00 00 03 Product Data ACE-3 Air Handling Unit 2.9.1 G AE Y

          565 23 00 00 03 Product Data Flexible Duct Connectors 2.7.1.4 G AE Y

          566 23 00 00 03 Product Data Duct Access Panel 2.7.2 G AE Y

          567 23 00 00 03 Product Data Identification Plates 2.2 G AE Y

          568 23 00 00 03 Product Data Combination Pressure 
Gage/Sensor/Transmitters 2.7.4 G AE Y

          569 23 00 00 06 Test Reports Test Procedures 1.4.4 G AE Y

          570 23 00 00 06 Test Reports Performance Tests 3.10 G AE Y

          571 23 00 00 08 Manufacturer’s Instructions Manufacturer's Installation Instructions 3.2 G Y

          572 23 00 00 08 Manufacturer’s Instructions Operation and Maintenance Training 3.12.2 G Y

          573 23 00 00 10 Operation and Maintenance Data M-140 Operation and Maintenance 
Manuals 3.12.1 G Y

          574 23 00 00 10 Operation and Maintenance Data DRE-7 Operation and Maintenance 
Manuals 3.12.1 G Y

          575 23 00 00 10 Operation and Maintenance Data RAE Operation and Maintenance 
Manuals 3.12.1 G Y

          576 23 00 00 10 Operation and Maintenance Data ACE-3 Operation and Maintenance 
Manuals 3.12.1 G Y

          577 23 00 00 10 Operation and Maintenance Data ACE-3 Air Handling Unit 2.9.1 G AE Y

          578 23 05 93 07 Certificates Independent TAB agency and personnel 
qualifications 1.5.1 G AE

          579 23 05 93 07 Certificates M-140 DALT and TAB Submittal and 
Work Schedule 1.6.3 G AE Y

          580 23 05 93 07 Certificates DRE-7 DALT and TAB Submittal and 
Work Schedule 1.6.3 G AE Y

          581 23 05 93 07 Certificates RAE DALT and TAB Submittal and Work 
Schedule 1.6.3 G AE Y

          582 23 05 93 07 Certificates ACE-3 TAB Submittal and Work Schedule 1.6.3 G AE Y

Page 15 of 31



(a) (b) (c) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)

TITLE: DD1 COMPLEX

SUBMITTAL REGISTER
JOB NAME:
LOCATION:

CONTRACT NO:
CONTRACTOR:

APPROVING AUTHORITY

(d)

CONTRACTOR SCHEDULE 
DATES

CONTRACTOR 
ACTION

          583 23 05 93 07 Certificates M-140 Prerequisite HVAC Work Check 
Out List 1.6.3.3 G AE Y

          584 23 05 93 07 Certificates DRE-7 Prerequisite HVAC Work Check 
Out List 1.6.3.3 G AE Y

          585 23 05 93 07 Certificates RAE Prerequisite HVAC Work Check Out 
List 1.6.3.3 G AE Y

          586 23 05 93 07 Certificates ACE-3 Prerequisite HVAC Work Check 
Out List 1.6.3.3 G AE Y

          587 23 05 93 07 Certificates M-140 Advance notice of Pre-Final DALT 
field work 3.3.2 G AE Y

          588 23 05 93 07 Certificates DRE-7 Advance notice of Pre-Final DALT 
field work 3.3.2 G AE Y

          589 23 05 93 07 Certificates RAE Advance notice of Pre-Final DALT 
field work 3.3.2 G AE Y

          590 23 05 93 07 Certificates M-140 Pre-Field DALT Preliminary 
Notification 1.6.3.2 G AE Y

          591 23 05 93 07 Certificates DRE-7 Pre-Field DALT Preliminary 
Notification 1.6.3.2 G AE Y

          592 23 05 93 07 Certificates RAE Pre-Field DALT Preliminary 
Notification 1.6.3.2 G AE Y

          593 23 05 93 07 Certificates M-140 Completed Pre-Final DALT Work 
Checklist 3.7 G AE Y

          594 23 05 93 07 Certificates DRE-7 Completed Pre-Final DALT Work 
Checklist 3.7 G AE Y

          595 23 05 93 07 Certificates RAE Completed Pre-Final DALT Work 
Checklist 3.7 G AE Y

          596 23 05 93 07 Certificates M-140 Pre-Field TAB Engineering Report 1.6.3.3 G AE Y

          597 23 05 93 07 Certificates DRE-7 Pre-Field TAB Engineering Report 1.6.3.3 G AE Y

          598 23 05 93 07 Certificates RAE Pre-Field TAB Engineering Report 1.6.3.3 G AE Y

          599 23 05 93 07 Certificates ACE-3 Pre-Field TAB Engineering Report 1.6.3.3 G AE Y

          600 23 05 93 07 Certificates M-140 Pre-final DALT Report 3.3.5 G AE Y

          601 23 05 93 07 Certificates DRE-7 Pre-final DALT Report 3.3.5 G AE Y

          602 23 05 93 07 Certificates RAE Pre-final DALT Report 3.3.5 G AE Y

          603 23 05 93 07 Certificates M-140 Advance Notice TAB Field Work 3.7 G AE Y

          604 23 05 93 07 Certificates DRE-7 Advance Notice of TAB Field 
Work 3.7 G AE Y

          605 23 05 93 07 Certificates RAE Advance Notice of TAB Field Work 3.7 G AE Y

          606 23 05 93 07 Certificates ACE-3 Advance Notice of TAB Field 
Work 3.7 G AE Y

          607 23 05 93 07 Certificates M-140 Completed Pre-TAB Work 
Checklist 3.7 G AE Y

          608 23 05 93 07 Certificates DRE-7 Completed Pre-TAB Work 
Checklist 3.7 G AE Y

          609 23 05 93 07 Certificates RAE Completed Pre-TAB Work Checklist 3.7 G AE Y

          610 23 05 93 07 Certificates ACE-3 Completed Pre-TAB Work 
Checklist 3.7 G AE Y

          611 23 05 93 07 Certificates M-140 DALT and TAB Work Execution 
Schedule 3.7 G AE Y

          612 23 05 93 07 Certificates DRE-7 DALT and TAB Work Execution 
Schedule 3.7 G AE Y

          613 23 05 93 07 Certificates RAE DALT and TAB Work Execution 
Schedule 3.7 G AE Y

          614 23 05 93 07 Certificates ACE-3 TAB Work Execution Schedule 3.7 G AE Y

          615 23 05 93 07 Certificates M-140 DALT and TAB Procedures 
Summary 3.7 G AE Y

          616 23 05 93 07 Certificates DRE-7 DALT and TAB Procedures 
Summary 3.7 G AE Y

          617 23 05 93 07 Certificates RAE DALT and TAB Procedures 
Summary 3.7 G AE Y
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          618 23 05 93 07 Certificates ACE-3 TAB Procedures Summary 3.7 G AE Y

          619 23 05 93 07 Certificates M-140 Design Review Report 3.7 G AE Y

          620 23 05 93 07 Certificates DRE-7 Design Review Report 3.7 G AE Y

          621 23 05 93 07 Certificates RAE Design Review Report 3.7 G AE Y

          622 23 05 93 07 Certificates ACE-3 Design Review Report 3.7 G AE Y

          623 23 05 93 07 Certificates M-140 Final DALT Report 3.3.8 G AE Y

          624 23 05 93 07 Certificates DRE-7 Final DALT Report 3.3.8 G AE Y

          625 23 05 93 07 Certificates RAE Final DALT Report 3.3.8 G AE Y

          626 23 05 93 07 Certificates M-140 Smoke Test Procedures 3.4.5.1.1 G AE Y

          627 23 05 93 07 Certificates RAE Smoke Test Procedures 3.4.5.1.1 G AE Y

          628 23 07 00 03 Product Data Duct Insulation Systems 3.2 G AE Y

          629 23 07 00 04 Samples Duct Insulation Systems 3.2 G AE Y

          630 23 08 00.00 10 02 Shop Drawings M-140 Commissioning Plan 1.5.2.2 G AE Y

          631 23 08 00.00 10 02 Shop Drawings DRE-7 Commissioning Plan 1.5.2.2 G AE Y

          632 23 08 00.00 10 02 Shop Drawings RAE Commissioning Plan 1.5.2.2 G AE Y

          633 23 08 00.00 10 02 Shop Drawings ACE-3 Commissioning Plan 1.5.2.2 G AE Y

          634 23 08 00.00 10 03 Product Data M-140 Pre-Functional Performance Test 
Checklists 3.2.1 G AE Y

          635 23 08 00.00 10 03 Product Data DRE-7 Pre-Functional Performance Test 
Checklists 3.2.1 G AE Y

          636 23 08 00.00 10 03 Product Data RAE Pre-Functional Performance Test 
Checklists 3.2.1 G AE Y

          637 23 08 00.00 10 03 Product Data ACE-3 Pre-Functional Performance Test 
Checklists 3.2.1 G AE Y

          638 23 08 00.00 10 03 Product Data M-140 Functional Performance Tests 3.2.2 G AE Y

          639 23 08 00.00 10 03 Product Data DRE-7 Functional Performance Tests 3.2.2 G AE Y

          640 23 08 00.00 10 03 Product Data RAE Functional Performance Tests 3.2.2 G AE Y

          641 23 08 00.00 10 03 Product Data ACE-3 Functional Performance Tests 3.2.2 G AE Y

          642 23 08 00.00 10 06 Test Reports M-140 Commissioning Report 3.3 G AE Y

          643 23 08 00.00 10 06 Test Reports DRE-7 Commissioning Report 3.3 G AE Y

          644 23 08 00.00 10 06 Test Reports RAE Commissioning Report 3.3 G AE Y

          645 23 08 00.00 10 06 Test Reports ACE-3 Commissioning Report 3.3 G AE Y

          646 23 08 00.00 10 07 Certificates Commissioning Firm 1.5.1 G 

          647 23 08 00.00 10 07 Certificates Commissioning Specialist 1.5.2 G 

          648 23 23 00 02 Shop Drawings M-140 Refrigerant Piping System 2.2 G AE Y

          649 23 23 00 02 Shop Drawings DRE-7 Refrigerant Piping System 2.2 G AE Y

          650 23 23 00 02 Shop Drawings RAE Refrigerant Piping System 2.2 G AE Y

          651 23 23 00 03 Product Data Refrigerant Piping Tests 3.3 G AE Y

          652 23 23 00 06 Test Reports M-140 Refrigerant Piping Tests 3.3 G 

          653 23 23 00 06 Test Reports DRE-7 Refrigerant Piping Tests 3.3 G 

          654 23 23 00 06 Test Reports RAE Refrigerant Piping Tests 3.3 G 

          655 23 40 00.00 10 02 Shop Drawings M-140 Air Filtration System 1.2.1 G AE Y

          656 23 40 00.00 10 02 Shop Drawings DRE-7 Air Filtration System 1.2.1 G AE Y
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          657 23 40 00.00 10 02 Shop Drawings RAE Air Filtration System 1.2.1 G AE Y

          658 23 40 00.00 10 02 Shop Drawings M-140 Installation and Erection 3.1 G AE Y

          659 23 40 00.00 10 02 Shop Drawings DRE-7 Installation and Erection 3.1 G AE Y

          660 23 40 00.00 10 02 Shop Drawings RAE Installation and Erection 3.1 G AE Y

          661 23 40 00.00 10 03 Product Data Standard Products 2.1 G AE Y

          662 23 40 00.00 10 03 Product Data Welding 1.4.2 G 

          663 23 40 00.00 10 03 Product Data Factory Tests 2.1 G AE Y

          664 23 40 00.00 10 03 Product Data Field Training 3.3 G Y

          665 23 40 00.00 10 06 Test Reports M-140 Acceptance Tests 3.2 G AE Y

          666 23 40 00.00 10 06 Test Reports DRE-7 Acceptance Tests 3.2 G AE Y

          667 23 40 00.00 10 06 Test Reports RAE Acceptance Tests 3.2 G AE Y

          668 23 40 00.00 10 07 Certificates M-140 Field Acceptance Test 3.4 G Y

          669 23 40 00.00 10 07 Certificates DRE-7 Field Acceptance Test 3.4 G Y

          670 23 40 00.00 10 07 Certificates RAE Field Acceptance Test 3.4 G Y

          671 23 40 00.00 10 10 Operation and Maintenance Data M-140 Filtration Unit Manuals 3.3 G Y

          672 23 40 00.00 10 10 Operation and Maintenance Data DRE-7 Filtration Unit Manuals 3.3 G Y

          673 23 40 00.00 10 10 Operation and Maintenance Data RAE Filtration Unit Manuals 3.3 G Y

          674 23 40 00.00 10 10 Operation and Maintenance Data M-140 Operating and Maintenance 
Instructions 3.3 G Y

          675 23 40 00.00 10 10 Operation and Maintenance Data DRE-7 Operating and Maintenance 
Instructions 3.3 G Y

          676 23 40 00.00 10 10 Operation and Maintenance Data RAE Operating and Maintenance 
Instructions 3.3 G Y

          677 23 74 00 02 Shop Drawings M-140 Installation Shop Drawings 2.1.6.1 G AE Y

          678 23 74 00 02 Shop Drawings DRE-7 Installation Shop Drawings 2.1.6.1 G AE Y

          679 23 74 00 02 Shop Drawings RAE Installation Shop Drawings 2.1.6.1 G AE Y

          680 23 74 00 02 Shop Drawings M-140 Heat Pump Coil 2.2.3.1 G AE Y

          681 23 74 00 02 Shop Drawings DRE-7 Heat Pump Coil 2.2.3.1 G AE Y

          682 23 74 00 02 Shop Drawings RAE Heat Pump Coil 2.2.3.1 G AE Y

          683 23 74 00 02 Shop Drawings M-140 Coil Casing 2.2.3.12 G AE Y

          684 23 74 00 02 Shop Drawings DRE-7 Coil Casing 2.2.3.12 G AE Y

          685 23 74 00 02 Shop Drawings RAE Coil Casing 2.2.3.12 G AE Y

          686 23 74 00 02 Shop Drawings M-140 Silencers 2.2.5 G AE Y

          687 23 74 00 02 Shop Drawings DRE-7 Silencers 2.2.5 G AE Y

          688 23 74 00 02 Shop Drawings RAE Silencers 2.2.5 G AE Y

          689 23 74 00 03 Product Data M-140 Equipment and Performance Data 1.3 G AE Y

          690 23 74 00 03 Product Data DRE-7 Equipment and Performance Data 1.3 G AE Y

          691 23 74 00 03 Product Data RAE Equipment and Performance Data 1.3 G AE Y
          692 23 74 00 03 Product Data M-140 Compressor 2.2.3.3 G AE Y

          693 23 74 00 03 Product Data DRE-7 Compressor 2.2.3.3 G AE Y

          694 23 74 00 03 Product Data RAE Compressor 2.2.3.3 G AE Y

          695 23 74 00 03 Product Data M-140 Heat Pump Coil 2.2.3.1 G AE Y
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          696 23 74 00 03 Product Data DRE-7 Heat Pump Coil 2.2.3.1 G AE Y

          697 23 74 00 03 Product Data RAE Heat Pump Coil 2.2.3.1 G AE Y

          698 23 74 00 03 Product Data M-140 Electric Duct Heater 2.2.3.14 G AE Y

          699 23 74 00 03 Product Data DRE-7 Electric Duct Heater 2.2.3.14 G AE Y

          700 23 74 00 03 Product Data RAE Electric Duct Heater 2.2.3.14 G AE Y

          701 23 74 00 03 Product Data M-140 Fans 2.2.1.8 G AE Y

          702 23 74 00 03 Product Data DRE-7 Fans 2.2.1.8 G AE Y

          703 23 74 00 03 Product Data RAE Fans 2.2.1.8 G AE Y

          704 23 74 00 03 Product Data M-140 Airflow Measuring Stations 2.2.6.2 G AE Y

          705 23 74 00 03 Product Data DRE-7 Airflow Measuring Stations 2.2.6.2 G AE Y

          706 23 74 00 03 Product Data RAE Airflow Measuring Stations 2.2.6.2 G AE Y

          707 23 74 00 03 Product Data M-140 Vibration Isolation 2.2.1.7 G AE Y

          708 23 74 00 03 Product Data DRE-7 Vibration Isolation 2.2.1.7 G AE Y

          709 23 74 00 03 Product Data RAE Vibration Isolation 2.2.1.7 G AE Y

          710 23 74 00 03 Product Data M-140 Air Cooled Condensing Unit 2.2.3.2 G AE Y

          711 23 74 00 03 Product Data DRE-7 Air Cooled Condensing Unit 2.2.3.2 G AE Y

          712 23 74 00 03 Product Data RAE Air Cooled Condensing Unit 2.2.3.2 G AE Y

          713 23 74 00 03 Product Data M-140 Dampers and Actuators 2.2.4 G AE Y

          714 23 74 00 03 Product Data DRE-7 Dampers and Actuators 2.2.4 G AE Y

          715 23 74 00 03 Product Data RAE Dampers and Actuators 2.2.4 G AE Y

          716 23 74 00 03 Product Data Combination Pressure 
Gage/Sensor/Transmitter 2.2.6.3 G AE Y

          717 23 74 00 03 Product Data Pressure Switch/Transmitter 2.2.6.4 G AE Y

          718 23 74 00 03 Product Data Flexible Duct Connectors 2.2.7.5 G AE Y

          719 23 74 00 03 Product Data Electric Heat Trace 2.2.10.4 G AE Y

          720 23 74 00 10 Operation and Maintenance Data M-140 Operation and Maintenance 3.1 G Y

          721 23 74 00 10 Operation and Maintenance Data DRE-7 Operation and Maintenance 3.1 G Y

          722 23 74 00 10 Operation and Maintenance Data RAE Operation and Maintenance 3.1 G Y

          723 23 83 00.00 20 02 Shop Drawings M-140 Heater installation drawing 3.1 G AE Y

          724 23 83 00.00 20 02 Shop Drawings DRE-7 Heater installation drawing 3.1 G AE Y

          725 23 83 00.00 20 02 Shop Drawings RAE Heater installation drawing 3.1 G AE Y
          726 23 83 00.00 20 02 Shop Drawings Passageway Heater installation drawing 3.1 G AE Y
          727 23 83 00.00 20 03 Product Data Electric unit heaters 2.1 G AE Y

          728 23 83 00.00 20 03 Product Data Electric baseboard units 2.2 G AE Y

          729 23 83 00.00 20 03 Product Data Thermostat 2.1.5 G AE Y

          730 23 83 00.00 20 03 Product Data Unit thermostat 2.2.5 G AE Y

          731 23 83 00.00 20 06 Test Reports Operational Tests 3.2.3 G 

          732 23 83 00.00 20 06 Test Reports Insulation Resistance Tests 3.2.2 G 

          733 23 83 00.00 20 10 Operation and Maintenance Data M-140 Electric unit heaters 2.1 G 

          734 23 83 00.00 20 10 Operation and Maintenance Data DRE-7 Electric unit heaters 2.1 G 

          735 23 83 00.00 20 10 Operation and Maintenance Data RAE Electric unit heaters 2.1 G 
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          736 23 83 00.00 20 10 Operation and Maintenance Data Electric baseboard  units 2.2 G 

          737 26 05 00.00 40 02 Shop Drawings Conduits, Raceway sand Fittings 3.1 G AE

          738 26 05 00.00 40 02 Shop Drawings Wire and Cable 2.2 G AE

          739 26 05 00.00 40 02 Shop Drawings Splices and Connectors 2.3 G AE

          740 26 05 00.00 40 02 Shop Drawings Switches 2.4 G AE

          741 26 05 00.00 40 02 Shop Drawings Outlets, Outlet Boxes, and Pull Boxes 2.6 G AE

          742 26 05 00.00 40 03 Product Data Conduits, Raceways and Fittings 3.1 G AE Y

          743 26 05 00.00 40 03 Product Data Wire and Cable 2.2 G AE Y

          744 26 05 00.00 40 03 Product Data Splices and Connectors 2.3 G AE

          745 26 05 00.00 40 03 Product Data Switches 2.4 G AE

          746 26 05 00.00 40 03 Product Data Outlets, Outlet Boxes, and Pull Boxes 2.6 G AE

          747 26 05 00.00 40 03 Product Data Spare Parts 1.4 G AE Y

          748 26 05 00.00 40 03 Product Data Certification 1.5 G AE

          749 26 05 00.00 40 06 Test Reports Continuity Test 3.9 G 

          750 26 05 00.00 40 06 Test Reports Phase-Rotation Tests 3.9 G 

          751 26 05 00.00 40 06 Test Reports Insulation Resistance Test 3.9 G 

          752 26 05 00.00 40 08 Manufacturer’s Instructions Manufacturer's Instructions 1.5 G 

          753 26 20 00 02 Shop Drawings M-140 Panelboards 2.13 G AE Y

          754 26 20 00 02 Shop Drawings DRE-7 Panelboards 2.13 G AE Y

          755 26 20 00 02 Shop Drawings ACE-3 Panelboards 2.13 G AE Y

          756 26 20 00 02 Shop Drawings RAE Panelboards 2.13 G AE Y

          757 26 20 00 02 Shop Drawings M-140 Transformers 2.16 G AE Y

          758 26 20 00 02 Shop Drawings Cable Carriers 2.3 G AE Y

          759 26 20 00 02 Shop Drawings DRE-7 Transformers 2.16 G AE Y

          760 26 20 00 02 Shop Drawings ACE-3 Transformers 2.16 G AE Y

          761 26 20 00 02 Shop Drawings RAE Transformers 2.16 G AE Y

          762 26 20 00 03 Product Data Receptacles 2.12 G AE

          763 26 20 00 03 Product Data Circuit breakers 2.13.3 G AE Y

          764 26 20 00 03 Product Data Panelboards 2.13 G AE Y

          765 26 20 00 03 Product Data Switches 2.10 G AE

          766 26 20 00 03 Product Data Transformers 2.16 G AE Y

          767 26 20 00 03 Product Data Enclosed circuit breakers 2.14 G AE Y

          768 26 20 00 03 Product Data Motor controllers 2.17 G AE Y

          769 26 20 00 03 Product Data Variable Frequency Drives 2.18 G AE Y

          770 26 20 00 03 Product Data Manual motor starters 2.19 G AE Y

          771 26 20 00 03 Product Data Grounding Busbar 2.22.2 G AE

          772 26 20 00 03 Product Data Surge protective devices 2.26 G AE

          773 26 20 00 03 Product Data Door Switches 2.27.2.1 G AE

          774 26 20 00 06 Test Reports M-140 600-volt wiring test 3.5.2 G 

          775 26 20 00 06 Test Reports DRE-7 600-volt wiring test 3.5.2 G 
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          776 26 20 00 06 Test Reports ACE-3 600-volt wiring test 3.5.2 G 

          777 26 20 00 06 Test Reports RAE 600-volt wiring test 3.5.2 G 

          778 26 20 00 06 Test Reports Passageway 600-volt wiring test 3.5.2 G 

          779 26 20 00 06 Test Reports M-140 Grounding system test 3.5.5 G 

          780 26 20 00 06 Test Reports DRE-7 Grounding system test 3.5.5 G 

          781 26 20 00 06 Test Reports ACE-3 Grounding system test 3.5.5 G 

          782 26 20 00 06 Test Reports RAE Grounding system test 3.5.5 G 

          783 26 20 00 06 Test Reports M-140 Transformer tests 3.5.3 G 

          784 26 20 00 06 Test Reports DRE-7 Transformer tests 3.5.3 G 

          785 26 20 00 06 Test Reports ACE-3 Transformer tests 3.5.3 G 

          786 26 20 00 06 Test Reports RAE Transformer tests 3.5.3 G 

          787 26 20 00 06 Test Reports M-140 Ground-fault receptacle test 3.5.4 G 

          788 26 20 00 06 Test Reports DRE-7 Ground-fault receptacle test 3.5.4 G 

          789 26 20 00 06 Test Reports ACE-3 Ground-fault receptacle test 3.5.4 G 

          790 26 20 00 06 Test Reports RAE Ground-fault receptacle test 3.5.4 G 

          791 26 20 00 06 Test Reports Passageway Ground-fault receptacle test 3.5.4 G 

          792 26 20 00 07 Certificates Fuses 2.11 G 

          793 26 20 00 09 Manufacturer’s Field Reports Transformer factory tests 2.29.1 G 

          794 26 20 00 10 Operation and Maintenance Data M-140 Electrical Systems 1.5.1 G 

          795 26 20 00 10 Operation and Maintenance Data DRE-7 Electrical Systems 1.5.1 G 

          796 26 20 00 10 Operation and Maintenance Data ACE-3 Electrical Systems 1.5.1 G 

          797 26 20 00 10 Operation and Maintenance Data RAE Electrical Systems 1.5.1 G 

          798 26 20 00 10 Operation and Maintenance Data Passageway Electrical Systems 1.5.1 G 

          799 26 36 00.00 10 02 Shop Drawings Detail Drawings 1.3.1 G AE Y

          800 26 36 00.00 10 02 Shop Drawings Equipment 2.1 G AE Y

          801 26 36 00.00 10 02 Shop Drawings Installation 3.1 G AE Y

          802 26 36 00.00 10 03 Product Data Equipment 2.1 G AE Y

          803 26 36 00.00 10 06 Test Reports Testing 2.6 G Y

          804 26 36 00.00 10 07 Certificates Equipment 2.1  

          805 26 36 00.00 10 07 Certificates Switching Equipment 1.3.2  

          806 26 36 00.00 10 10 Operation and Maintenance Data Switching Equipment 1.3.2 G Y

          807 26 36 00.00 10 10 Operation and Maintenance Data Instructions 3.2 G Y

          808 26 51 00 03 Product Data Fluorescent lighting fixtures 2.1 G AE Y

          809 26 51 00 03 Product Data Lighting fixtures 1.6.2 G AE Y

          810 26 51 00 03 Product Data Fluorescent electronic ballasts 1.6.1 G AE Y

          811 26 51 00 03 Product Data Lighting contactor 2.5 G AE Y

          812 26 51 00 03 Product Data Exit signs 2.6 G AE Y

          813 26 51 00 03 Product Data Emergency lighting equipment 2.7 G AE Y

          814 26 51 00 03 Product Data Energy Efficiency 1.6.4.3 G AE Y

          815 26 51 00 03 Product Data Led Portable Work Lights 2.2 G AE Y

Page 21 of 31



(a) (b) (c) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)

TITLE: DD1 COMPLEX

SUBMITTAL REGISTER
JOB NAME:
LOCATION:

CONTRACT NO:
CONTRACTOR:

APPROVING AUTHORITY

(d)

CONTRACTOR SCHEDULE 
DATES

CONTRACTOR 
ACTION

          816 26 51 00 06 Test Reports M-140 Operating test 3.3 G 

          817 26 51 00 06 Test Reports DRE-7 Operating test 3.3 G 

          818 26 51 00 06 Test Reports ACE-3 Operating test 3.3 G 

          819 26 51 00 06 Test Reports RAE Operating test 3.3 G 

          820 26 51 00 06 Test Reports Passageways Operating test 3.3 G 

          821 26 56 00 01 Preconstruction Submittals LED Luminaire Warranty 1.6.1 G 

          822 26 56 00 02 Shop Drawings Luminaire drawings 1.5.1.1 G AE

          823 26 56 00 03 Product Data LED Luminaires 2.2 G AE Y

          824 26 56 00 03 Product Data Time switch 2.3.1 G AE Y

          825 26 56 00 05 Design Data Design Data for luminaires 1.5.2 G 
          826 26 56 00 06 Test Reports LED Luminaire - IES LM-79 Test Report 1.5.3 G 

          827 26 56 00 06 Test Reports LED Light Source - IES LM-80 Test 
Report 1.5.4 G 

          828 26 56 00 06 Test Reports M-140 Operating test 3.2 G 

          829 26 56 00 06 Test Reports DRE-7 Operating test 3.2 G 

          830 26 56 00 06 Test Reports ACE-3 Operating test 3.2 G 

          831 26 56 00 06 Test Reports RAE Operating test 3.2 G 

          832 26 56 00 07 Certificates Luminaire Useful Life Certificate 1.6.1 G 

          833 26 56 00 10 Operation and Maintenance Data Operational Service 3.2 G Y

          834 27 10 00 02 Shop Drawings M-140 Telecommunications cabling and 
pathway system 1.10.1 G AE

          835 27 10 00 02 Shop Drawings DRE-7 Telecommunications cabling and 
pathway system 1.10.1 G AE

          836 27 10 00 02 Shop Drawings ACE-3 Telecommunications cabling and 
pathway system 1.10.1 G AE

          837 27 10 00 02 Shop Drawings RAE Telecommunications cabling and 
pathway system 1.10.1 G AE

          838 27 10 00 03 Product Data Telecommunications cabling 2.3 G AE

          839 27 10 00 03 Product Data Telecommunications outlet/connector 
assemblies 2.4 G AE

          840 27 10 00 06 Test Reports M-140 Telecommunications cabling 
testing 3.5.1 G AE

          841 27 10 00 06 Test Reports DRE-7 Telecommunications cabling 
testing 3.5.1 G AE

          842 27 10 00 06 Test Reports ACE-3 Telecommunications cabling 
testing 3.5.1 G AE

          843 27 10 00 06 Test Reports RAE Telecommunications cabling testing 3.5.1 G AE

          844 27 10 00 06 Test Reports Complex Wide Telecommunications 
cabling testing 3.5.1 G AE

          845 27 10 00 07 Certificates Manufacturer Qualifications 1.6.1.1 G 

          846 27 10 00 07 Certificates Test plan 1.6.2 G 

          847 27 10 00 10 Operation and Maintenance Data M-140 Telecommunications cabling and 
pathway system 1.10.1 G 

          848 27 10 00 10 Operation and Maintenance Data DRE-7 Telecommunications cabling and 
pathway system 1.10.1 G 

          849 27 10 00 10 Operation and Maintenance Data ACE-3 Telecommunications cabling and 
pathway system 1.10.1 G 

          850 27 10 00 10 Operation and Maintenance Data RAE Telecommunications cabling and 
pathway system 1.10.1 G 

          851 27 10 00 11 Closeout Submittals Record Documentation 3.5 G 

          852 27 21 00.00 20 02 Shop Drawings M-140 Intercommunication systems 1.3.3.1 G AE Y
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          853 27 21 00.00 20 02 Shop Drawings DRE-7 Intercommunication systems 1.3.3.1 G AE Y

          854 27 21 00.00 20 02 Shop Drawings ACE-3 Intercommunication systems 1.3.3.1 G AE Y

          855 27 21 00.00 20 02 Shop Drawings RAE Intercommunication systems 1.3.3.1 G AE Y

          856 27 21 00.00 20 02 Shop Drawings Loadhouse Intercommunication systems 1.3.3.1 G AE Y

          857 27 21 00.00 20 03 Product Data Casualty Public Address System 2.1.2 G AE Y

          858 27 21 00.00 20 03 Product Data Intercom System 2.1.1 G AE Y

          859 27 21 00.00 20 03 Product Data Cables and raceways 2.3 G AE

          860 27 21 00.00 20 03 Product Data Surge protection 2.5 G AE

          861 27 21 00.00 20 06 Test Reports M-140 Acceptance Tests 3.2.1 G Y

          862 27 21 00.00 20 06 Test Reports DRE-7 Acceptance Tests 3.2.1 G Y

          863 27 21 00.00 20 06 Test Reports ACE-3 Acceptance Tests 3.2.1 G Y

          864 27 21 00.00 20 06 Test Reports RAE Acceptance Tests 3.2.1 G Y

          865 27 21 00.00 20 06 Test Reports Loadhouse Acceptance Tests 3.2.1 G Y

          866 27 21 00.00 20 06 Test Reports Complex Wide Acceptance Tests 3.2.1 G Y

          867 27 21 00.00 20 10 Operation and Maintenance Data M-140 Intercommunication systems 1.3.3.1 G Y

          868 27 21 00.00 20 10 Operation and Maintenance Data DRE-7 Intercommunication systems 1.3.3.1 G Y

          869 27 21 00.00 20 10 Operation and Maintenance Data ACE-3 Intercommunication systems 1.3.3.1 G Y

          870 27 21 00.00 20 10 Operation and Maintenance Data Loadhouse Intercommunication systems 1.3.3.1 G Y

          871 27 21 00.00 20 10 Operation and Maintenance Data RAE Intercommunication systems 1.3.3.1 G Y

          872 28 31 63.00 20 02 Shop Drawings DD#1 COMPLEX SITE FIRE ALARM 
SYSTEM 2.1 G AE Y

          873 28 31 63.00 20 02 Shop Drawings M-140 COMPLEX INTERIOR FIRE 
ALARM SYSTEM 2.1 G AE Y

          874 28 31 63.00 20 02 Shop Drawings DRE-7 INTERIOR FIRE ALARM SYSTEM 2.1 G AE Y

          875 28 31 63.00 20 02 Shop Drawings ACE-3 INTERIOR FIRE ALARM SYSTEM 2.1 G AE Y

          876 28 31 63.00 20 02 Shop Drawings RAE-4 INTERIOR FIRE ALARM SYSTEM 2.1 G AE Y

          877 28 31 63.00 20 02 Shop Drawings RAE-SP-6 INTERIOR FIRE ALARM 
SYSTEM 2.1 G AE Y

          878 28 31 63.00 20 02 Shop Drawings LOAD HOUSE INTERIOR FIRE ALARM 
SYSTEM 2.1 G AE Y

          879 28 31 63.00 20 02 Shop Drawings Battery power calculations 1.5.1 G AE Y

          880 28 31 63.00 20 03 Product Data Fire alarm control panel (FACP) 2.1.9 G AE Y

          881 28 31 63.00 20 03 Product Data Terminal cabinets 2.1.8.2 G AE Y

          882 28 31 63.00 20 03 Product Data Terminal cabinets 2.1.8.2 G AE Y

          883 28 31 63.00 20 03 Product Data Manual stations 2.1.11 G AE Y

          884 28 31 63.00 20 03 Product Data Transmitters 2.1.13 G AE Y

          885 28 31 63.00 20 03 Product Data Batteries 2.1.7.1 G AE Y

          886 28 31 63.00 20 03 Product Data Battery chargers 2.1.7.3 G AE Y

          887 28 31 63.00 20 03 Product Data Smoke sensors 2.1.5 G AE Y

          888 28 31 63.00 20 03 Product Data Wiring 2.1.8.3 G AE

          889 28 31 63.00 20 03 Product Data Box Mount Plugs 2.1.8.4 G AE Y

          890 28 31 63.00 20 03 Product Data Keyed Test Box 2.1.8.5 G AE Y
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          891 28 31 63.00 20 03 Product Data Notification appliances 2.1.12 G AE Y

          892 28 31 63.00 20 03 Product Data Addressable interface devices 2.1.4 G AE Y

          893 28 31 63.00 20 03 Product Data Remote annunciator 2.1.10 G AE Y

          894 28 31 63.00 20 03 Product Data Smoke sensor testing procedures 2.1.5.2 G Y

          895 28 31 63.00 20 03 Product Data Radio transmitter and interface panels 2.1.13.1 G AE

          896 28 31 63.00 20 03 Product Data Overvoltage and Surge Protection 2.1.3 G AE
          897 28 31 63.00 20 06 Test Reports M-140 Complex Minimum System Tests 3.4.2 G 
          898 28 31 63.00 20 06 Test Reports DRE-7 Minimum System Tests 3.4.2 G 

          899 28 31 63.00 20 06 Test Reports ACE-3 Minimum System Tests 3.4.2 G 

          900 28 31 63.00 20 06 Test Reports RAE-4 Minimum System Tests 3.4.2 G 

          901 28 31 63.00 20 06 Test Reports RAE-SP-6 Minimum System Tests 3.4.2 G 

          902 28 31 63.00 20 06 Test Reports Load House Minimum System Tests 3.4.2 G 
          903 28 31 63.00 20 06 Test Reports Complex Wide Minimum System Tests 3.4.2 G 
          904 28 31 63.00 20 07 Certificates Qualifications of installer 1.5.2 G 

          905 28 31 63.00 20 10 Operation and Maintenance Data M-140 COMPLEX INTERIOR FIRE 
ALARM SYSTEM 2.1 G 

          906 28 31 63.00 20 10 Operation and Maintenance Data DRE-7 INTERIOR FIRE ALARM SYSTEM 2.1 G 

          907 28 31 63.00 20 10 Operation and Maintenance Data ACE-3 INTERIOR FIRE ALARM SYSTEM 2.1 G 

          908 28 31 63.00 20 10 Operation and Maintenance Data RAE-4 INTERIOR FIRE ALARM SYSTEM 2.1 G 

          909 28 31 63.00 20 10 Operation and Maintenance Data RAE-SP-6 INTERIOR FIRE ALARM 
SYSTEM 2.1 G 

          910 28 31 63.00 20 10 Operation and Maintenance Data LOAD HOUSE INTERIOR FIRE ALARM 
SYSTEM 2.1 G 

          911 28 31 63.00 20 10 Operation and Maintenance Data DD#1 COMPLEX SITE FIRE ALARM 
SYSTEM 2.1 G 

          912 28 31 63.00 20 10 Operation and Maintenance Data Record drawing software 1.5.3 G 

          913 31 23 00.00 22 01 Preconstruction Submittals Shoring and Sheeting Plan 3.1.1 G 

          914 31 23 00.00 22 01 Preconstruction Submittals Dewatering work plan 1.7.2 G 

          915 31 23 00.00 22 01 Preconstruction Submittals Excavation and Trenching Plan 1.7.1 G 

          916 31 23 00.00 22 01 Preconstruction Submittals Excess Soil Disposal Plan 1.7.4 G 

          917 31 23 00.00 22 06 Test Reports Pervious Granular Fill 3.11.2.3 G 

          918 31 23 00.00 22 06 Test Reports Borrow Site Testing 1.6 G 

          919 31 23 00.00 22 06 Test Reports Fill and backfill 3.11.2.1 G 

          920 31 23 00.00 22 06 Test Reports Select material 3.11.2.2 G 

          921 31 23 00.00 22 06 Test Reports Density tests 3.11.2.4 G 

          922 31 63 29 02 Shop Drawings MICROPILES 2.1.1 G AE

          923 31 63 29 03 Product Data MICROPILES 2.1.1 G AE

          924 31 63 29 05 Design Data DESIGN MIXTURE 2.2 G AE

          925 31 63 29 06 Test Reports AGGREGATE 2.2 G AE

          926 31 63 29 06 Test Reports STEEL REINFORCEMENT 2.1.2 G AE

          927 31 63 29 06 Test Reports PILE CAPACITY REPORTS 3.3 G AE

          928 31 63 29 06 Test Reports FIELD QUALITY CONTROL 3.3 G 

          929 31 63 29 06 Test Reports Performance Requirements 2.1 G 
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          930 31 63 29 07 Certificates INSTALLER QUALIFICATIONS 1.3.2 G 

          931 31 63 29 07 Certificates WELDING QUALIFICATIONS 1.3.4 G 

          932 31 63 29 07 Certificates MICROPILES 2.1.1 G 

          933 31 63 29 11 Closeout Submittals AS-BUILT DRAWINGS 3.5 G 

          934 31 68 13 03 Product Data Equipment 2.3  

          935 31 68 13 03 Product Data Fabricator Qualifications 1.5.1 G 

          936 31 68 13 03 Product Data Installer Qualifications 1.5.2 G 

          937 31 68 13 03 Product Data Installation 3.2 G AE

          938 31 68 13 03 Product Data Steel Tendons 2.1.1 G AE

          939 31 68 13 06 Test Reports Prestressing Steel 2.2.2 G 

          940 31 68 13 07 Certificates Prestressing Steel 2.2.2 G 

          941 31 68 13 07 Certificates Steel Bars 2.1.1.1 G 

          942 31 68 13 11 Closeout Submittals Driller Logs 3.4.4 G 

          943 31 68 13 11 Closeout Submittals Anchor Records 3.4.5 G 

          944 32 01 19 03 Product Data Equipment 3.1 G 

          945 32 01 19 04 Samples Materials 1.3.1 G 

          946 32 01 19 06 Test Reports Certified Copies of the Test Reports 1.3.1 G 

          947 32 11 16 03 Product Data Equipment 1.3 G AE

          948 32 11 16 06 Test Reports Sampling and Testing 1.5 G AE

          949 32 11 16 06 Test Reports Field Density Tests 1.5.2.4 G AE

          950 32 11 26 03 Product Data Job-Mix Formula (JMF) 2.5.1 G AE

          951 32 11 26 03 Product Data Sources of Aggregates 2.2.5 G AE

          952 32 11 26 06 Test Reports Sources of Aggregates 2.2.5 G AE

          953 32 11 26 06 Test Reports Bituminous Materials 2.3 G AE

          954 32 11 26 06 Test Reports Sampling and testing 1.3.1 G AE

          955 32 12 10 03 Product Data Local/Regional Materials 1.3 G 

          956 32 12 10 06 Test Reports Sampling and Testing 3.7 G AE

          957 32 13 13.06 03 Product Data Curing Materials 2.1.6 G AE

          958 32 13 13.06 03 Product Data Admixtures 2.1.4 G AE

          959 32 13 13.06 03 Product Data Dowel 2.1.5.1 G AE

          960 32 13 13.06 03 Product Data Reinforcement 2.1.5.4 G AE

          961 32 13 13.06 03 Product Data Cementitious Materials 2.1.1 G AE

          962 32 13 13.06 03 Product Data Aggregate 2.1.3 G AE

          963 32 13 13.06 05 Design Data Mix Design 2.3 G AE

          964 32 13 13.06 06 Test Reports Aggregate 2.1.3 G AE

          965 32 13 13.06 06 Test Reports Concrete Slump Tests 3.7.2 G AE

          966 32 13 13.06 06 Test Reports Air Content Tests 3.7.4 G AE

          967 32 13 13.06 06 Test Reports Flexural Strength Tests 3.7.3 G AE

          968 32 13 13.06 07 Certificates Ready-mixed Concrete Plant 1.6.1 G 

          969 32 13 13.06 07 Certificates Batch Tickets 1.6.4 G 
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          970 32 13 13.06 07 Certificates Cementitious Materials 2.1.1 G 

          971 33 71 02 02 Shop Drawings Precast underground structures 1.4.1 G AE

          972 33 71 02 03 Product Data Handhole frames and covers 2.8.1 G AE

          973 33 71 02 03 Product Data Composite/fiberglass handholes 2.8.2 G AE

          974 33 71 02 06 Test Reports Field Acceptance Checks and Tests 3.12.1 G 

          975 34 11 00 03 Product Data New Jointed Rail 2.1.1 G AE

          976 34 11 00 03 Product Data Miscellaneous Track Materials 2.3 G AE

          977 34 11 00 03 Product Data Thermite Welding Procedures 3.3 G 

          978 34 11 00 03 Product Data Materials and Samples 1.4.1 G AE

          979 34 11 00 03 Product Data Acceptable Replacement Materials 1.4.1 G 

          980 34 11 00 03 Product Data Railstop 2.2 G AE Y

          981 34 11 00 06 Test Reports Sampling and Testing 3.4 G AE

          982 34 11 00 06 Test Reports Ultrasonic Test 3.5.2.1 G 

          983 34 11 00 07 Certificates Materials and Samples 1.4.1 G 

          984 34 11 00 10 Operation and Maintenance Data Rail 2.1 G 

          985 40 95 00 02 Shop Drawings Installation 3.1.1 G AE Y

          986 40 95 00 02 Shop Drawings Wiring 3.1.1 G AE Y

          987 40 95 00 02 Shop Drawings M-140-3 Control System Drawings 3.6 G AE Y

          988 40 95 00 02 Shop Drawings M-140-4 Control System Drawings 3.6 G AE Y

          989 40 95 00 02 Shop Drawings RAE Control System Drawings 3.6 G AE Y

          990 40 95 00 02 Shop Drawings DRE-7 Control System Drawings 3.6 G AE Y

          991 40 95 00 02 Shop Drawings ACE-3 Control System Drawings 3.6 G AE Y

          992 40 95 00 02 Shop Drawings M-140-3 Control Panel Screen Layouts 3.5 G AE Y

          993 40 95 00 02 Shop Drawings M-140-4 Control Panel Screen Layouts 3.5 G AE Y

          994 40 95 00 02 Shop Drawings RAE Control Panel Screen Layouts 3.5 G AE Y

          995 40 95 00 02 Shop Drawings DRE-7 Control Panel Screen Layouts 3.5 G AE Y

          996 40 95 00 02 Shop Drawings ACE-3 Control Panel Screen Layouts 3.5 G AE Y

          997 40 95 00 03 Product Data Control and Sensor Wiring 3.3.1.2 G AE Y

          998 40 95 00 03 Product Data Factory Test Procedure 2.11.2 G AE Y

          999 40 95 00 03 Product Data Control System Components 2.3 G AE Y

       1,000 40 95 00 03 Product Data Limit Switches 2.9 G AE Y

       1,001 40 95 00 03 Product Data Limit Switches 2.9 G AE Y

       1,002 40 95 00 03 Product Data Zone Sensor 2.1.3 G AE Y

       1,003 40 95 00 06 Test Reports M-140-3 Factory Test Report 2.11.3 G AE Y

       1,004 40 95 00 06 Test Reports M-140-4 Factory Test Report 2.11.3 G AE Y

       1,005 40 95 00 06 Test Reports RAE Factory Test Report 2.11.3 G AE Y

       1,006 40 95 00 06 Test Reports DRE-7 Factory Test Report 2.11.3 G AE Y

       1,007 40 95 00 06 Test Reports ACE-3 Factory Test Report 2.11.3 G AE Y

       1,008 40 95 00 06 Test Reports M-140-3 Testing, Adjusting and 
Commissioning 3.7.1 G AE Y
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       1,009 40 95 00 06 Test Reports M-140-4 Testing, Adjusting and 
Commissioning 3.7.1 G AE Y

       1,010 40 95 00 06 Test Reports RAE Testing, Adjusting and 
Commissioning 3.7.1 G AE Y

       1,011 40 95 00 06 Test Reports DRE-7 Testing, Adjusting and 
Commissioning 3.7.1 G AE Y

       1,012 40 95 00 06 Test Reports ACE-3 Testing, Adjusting and 
Commissioning 3.7.1 G AE Y

       1,013 40 95 00 06 Test Reports M-140-3 Performance Verification 
Test(PVT) 3.7.2 G AE Y

       1,014 40 95 00 06 Test Reports M-140-4 Performance Verification 
Test(PVT) 3.7.2 G AE Y

       1,015 40 95 00 06 Test Reports RAE Performance Verification Test(PVT) 3.7.2 G AE Y

       1,016 40 95 00 06 Test Reports DRE-7 Performance Verification 
Test(PVT) 3.7.2 G AE Y

       1,017 40 95 00 06 Test Reports ACE-3 Performance Verification 
Test(PVT) 3.7.2 G AE Y

       1,018 40 95 00 10 Operation and Maintenance Data M-140-3 Training Manual 3.9 G Y

       1,019 40 95 00 10 Operation and Maintenance Data M-140-4 Training Manual 3.9 G Y

       1,020 40 95 00 10 Operation and Maintenance Data DRE-7 Training Manual 3.9 G Y

       1,021 40 95 00 10 Operation and Maintenance Data ACE-3 Training Manual 3.9 G Y

       1,022 40 95 00 10 Operation and Maintenance Data RAE Training Manual 3.9 G Y

       1,023 40 95 00 10 Operation and Maintenance Data M-140-3 Instrumentation and Control 
System 1.3.4 G Y

       1,024 40 95 00 10 Operation and Maintenance Data M-140-4 Instrumentation and Control 
System 1.3.4 G Y

       1,025 40 95 00 10 Operation and Maintenance Data DRE-7 Instrumentation and Control 
System 1.3.4 G Y

       1,026 40 95 00 10 Operation and Maintenance Data ACE-3 Instrumentation and Control 
System 1.3.4 G Y

       1,027 40 95 00 10 Operation and Maintenance Data RAE Instrumentation and Control System 1.3.4 G Y

       1,028 41 22 13.14 01 Preconstruction Submittals M-140-3 Crane Status Updates 3.9 G 

       1,029 41 22 13.14 01 Preconstruction Submittals M-140-4 Crane Status Updates 3.9 G 

       1,030 41 22 13.14 01 Preconstruction Submittals RAE-4 Crane Status Updates 3.9 G 

       1,031 41 22 13.14 01 Preconstruction Submittals DRE-7 Crane Status Updates 3.9 G 
       1,032 41 22 13.14 02 Shop Drawings M-140-3 General Arrangement Drawings 2.3.1 G Y
       1,033 41 22 13.14 02 Shop Drawings M-140-4 General Arrangement Drawings 2.3.1 G Y
       1,034 41 22 13.14 02 Shop Drawings DRE-7 General Arrangement Drawings 2.3.1 G Y
       1,035 41 22 13.14 02 Shop Drawings RAE-4 General Arrangement Drawings 2.3.1 G Y

       1,036 41 22 13.14 02 Shop Drawings M-140-3 Structural 2.3.1 G 

       1,037 41 22 13.14 02 Shop Drawings M-140-4 Structural 2.3.1 G 

       1,038 41 22 13.14 02 Shop Drawings DRE-7 Structural 2.3.1 G 

       1,039 41 22 13.14 02 Shop Drawings RAE-4 Structural 2.3.1 G 

       1,040 41 22 13.14 02 Shop Drawings M-140-3 Electrical 2.3.3 G 

       1,041 41 22 13.14 02 Shop Drawings M-140-4 Electrical 2.3.3 G 

       1,042 41 22 13.14 02 Shop Drawings DRE-7 Electrical 2.3.3 G 

       1,043 41 22 13.14 02 Shop Drawings RAE-4 Electrical 2.3.3 G 

       1,044 41 22 13.14 02 Shop Drawings M-140-3 Mechanical 2.3.2 G 

       1,045 41 22 13.14 02 Shop Drawings M-140-4 Mechanical 2.3.2 G 

       1,046 41 22 13.14 02 Shop Drawings DRE-7 Mechanical 2.3.2 G 
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       1,047 41 22 13.14 02 Shop Drawings RAE-4 Mechanical 2.3.2 G 

       1,048 41 22 13.14 03 Product Data Bumpers 2.3.1.8 G 

       1,049 41 22 13.14 03 Product Data End Trucks 2.3.1.4 G 

       1,050 41 22 13.14 03 Product Data Painting System 2.7.2.3 G 

       1,051 41 22 13.14 03 Product Data Trolley End Stops 2.3.1.7 G 

       1,052 41 22 13.14 03 Product Data Trolley 2.3.1.4 G 

       1,053 41 22 13.14 03 Product Data Installation Attachment Points 2.3.1.9 G 

       1,054 41 22 13.14 03 Product Data Crane Removal Attachment Points 2.3.1.10 G 

       1,055 41 22 13.14 03 Product Data Attachment Points for Manually Moving 
Bridge and Trolley 2.3.1.11 G 

       1,056 41 22 13.14 03 Product Data Swing Gate 2.3.1.6 G 

       1,057 41 22 13.14 03 Product Data Speed Reducers 2.3.2.21 G 

       1,058 41 22 13.14 03 Product Data Brakes 2.3.2.11 G 

       1,059 41 22 13.14 03 Product Data Bearings 2.3.2.18 G 

       1,060 41 22 13.14 03 Product Data Couplings 2.3.2.15 G 

       1,061 41 22 13.14 03 Product Data Load Blocks 2.3.2.4 G 

       1,062 41 22 13.14 03 Product Data Hook 2.3.2.5 G 

       1,063 41 22 13.14 03 Product Data Wheels 2.3.2.16 G 

       1,064 41 22 13.14 03 Product Data Sheaves 2.3.2.8 G 

       1,065 41 22 13.14 03 Product Data Wire Rope 2.3.2.6 G 

       1,066 41 22 13.14 03 Product Data Variable Frequency Drives 2.3.3.3 G 

       1,067 41 22 13.14 03 Product Data Motors 2.3.3.2 G 

       1,068 41 22 13.14 03 Product Data Enclosures 2.3.3 G 

       1,069 41 22 13.14 03 Product Data Runway Electrification and Collectors 2.3.3.12 G 

       1,070 41 22 13.14 03 Product Data Limit Switches 2.3.3.11 G 

       1,071 41 22 13.14 03 Product Data Bridge-to-Trolley Electrification 2.3.3.14 G 

       1,072 41 22 13.14 03 Product Data Warning Devices 2.3.3.10 G 

       1,073 41 22 13.14 03 Product Data Disconnect Switch 2.3.3 G 

       1,074 41 22 13.14 03 Product Data Contactors and Relays 2.3.3 G 

       1,075 41 22 13.14 03 Product Data Controllers 2.3.3.3 G 

       1,076 41 22 13.14 03 Product Data Ancillary 2.3.3 G 

       1,077 41 22 13.14 03 Product Data Circuit Breakers 2.3.3.8 G 

       1,078 41 22 13.14 05 Design Data M-140-3 Structural 2.3.1 G 

       1,079 41 22 13.14 05 Design Data M-140-4 Structural 2.3.1 G 

       1,080 41 22 13.14 05 Design Data DRE-7 Structural 2.3.1 G 

       1,081 41 22 13.14 05 Design Data RAE-4 Structural 2.3.1 G 

       1,082 41 22 13.14 05 Design Data M-140-3 Mechanical 2.3.2 G 

       1,083 41 22 13.14 05 Design Data M-140-4 Mechanical 2.3.2 G 

       1,084 41 22 13.14 05 Design Data DRE-7 Mechanical 2.3.2 G 

       1,085 41 22 13.14 05 Design Data RAE-4 Mechanical 2.3.2 G 

       1,086 41 22 13.14 05 Design Data M-140-3 Electrical 2.3.3 G 
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       1,087 41 22 13.14 05 Design Data M-140-4 Electrical 2.3.3 G 

       1,088 41 22 13.14 05 Design Data DRE-7 Electrical 2.3.3 G 

       1,089 41 22 13.14 05 Design Data RAE-4 Electrical 2.3.3 G 

       1,090 41 22 13.14 06 Test Reports M-140-3 Hook Non-Destructive Test 2.8.2 G 

       1,091 41 22 13.14 06 Test Reports M-140-4 Hook Non-Destructive Test 2.8.2 G 

       1,092 41 22 13.14 06 Test Reports DRE-7 Hook Non-Destructive Test 2.8.2 G 

       1,093 41 22 13.14 06 Test Reports RAE-4 Hook Non-Destructive Test 2.8.2 G 

       1,094 41 22 13.14 07 Certificates Wire Rope 2.3.2.6 G 

       1,095 41 22 13.14 07 Certificates M-140-3 Periodic Overload Testing 3.6.1 G 

       1,096 41 22 13.14 07 Certificates M-140-4 Periodic Overload Testing 3.6.1 G 

       1,097 41 22 13.14 07 Certificates RAE-4 Periodic Overload Testing 3.6.1 G 

       1,098 41 22 13.14 07 Certificates DRE-7 Periodic Overload Testing 3.6.1 G 

       1,099 41 22 13.14 07 Certificates Hazardous Material 2.7.2 G 

       1,100 41 22 13.14 07 Certificates M-140-3 Loss of Power Test 3.6.1 G 

       1,101 41 22 13.14 07 Certificates M-140-4 Loss of Power Test 3.6.1 G 

       1,102 41 22 13.14 07 Certificates DRE-7 Loss of Power Test 3.6.1 G 

       1,103 41 22 13.14 07 Certificates RAE-4 Loss of Power Test 3.6.1 G 

       1,104 41 22 13.14 07 Certificates M-140-3 Coupling Alignments 3.6.1 G 

       1,105 41 22 13.14 07 Certificates M-140-4 Coupling Alignments 3.6.1 G 

       1,106 41 22 13.14 07 Certificates DRE-7 Coupling Alignments 3.6.1 G 

       1,107 41 22 13.14 07 Certificates RAE-4 Coupling Alignments 3.6.1 G 

       1,108 41 22 13.14 07 Certificates M-140-3 Hook and Hook Nut 3.6.1 G 

       1,109 41 22 13.14 07 Certificates M140-4 Hook and Hook Nut 3.6.1 G 

       1,110 41 22 13.14 07 Certificates DRE-7 Hook and Hook Nut 3.6.1 G 

       1,111 41 22 13.14 07 Certificates RAE-4 Hook and Hook Nut 3.6.1 G 

       1,112 41 22 13.14 07 Certificates Welding 2.3.1.2 G 

       1,113 41 22 13.14 07 Certificates M-140-3 Contractor's Self-Test 2.8.1 G 

       1,114 41 22 13.14 07 Certificates M-140-4 Contractor's Self-Test 2.8.1 G 

       1,115 41 22 13.14 07 Certificates DRE-7 Contractor's Self-Test 2.8.1 G 

       1,116 41 22 13.14 07 Certificates RAE-4 Contractor's Self-Test 2.8.1 G 

       1,117 41 22 13.14 07 Certificates M-140-3 Captivation 2.3.2.24 G 

       1,118 41 22 13.14 07 Certificates M-140-4 Captivation 2.3.2.24 G 

       1,119 41 22 13.14 07 Certificates DRE-7 Captivation 2.3.2.24 G 

       1,120 41 22 13.14 07 Certificates RAE-4 Captivation 2.3.2.24 G 

       1,121 41 22 13.14 07 Certificates M-140-3 Safety Hoist Ring Proof Test 3.6.1 G 

       1,122 41 22 13.14 07 Certificates M-140-4  Safety Hoist Ring Proof Test 3.6.1 G 

       1,123 41 22 13.14 07 Certificates DRE-7 Safety Hoist Ring Proof Test 3.6.1 G 

       1,124 41 22 13.14 07 Certificates RAE-4 Safety Hoist Ring Proof Test 3.6.1 G 

       1,125 41 22 13.14 07 Certificates Runway Rails 3.4 G AE Y

       1,126 41 22 13.14 08 Manufacturer’s Instructions M-140-3 Shop Test 2.8.2 G Y
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       1,127 41 22 13.14 08 Manufacturer’s Instructions M-140-4 Shop Test 2.8.2 G Y

       1,128 41 22 13.14 08 Manufacturer’s Instructions DRE-7 Shop Test 2.8.2 G Y

       1,129 41 22 13.14 08 Manufacturer’s Instructions RAE-4 Shop Test 2.8.2 G Y

       1,130 41 22 13.14 08 Manufacturer’s Instructions M-140-3 Crane Installation Plan 3.4 G 

       1,131 41 22 13.14 08 Manufacturer’s Instructions M-140-4 Crane Installation Plan 3.4 G 

       1,132 41 22 13.14 08 Manufacturer’s Instructions DRE-7 Crane Installation Plan 3.4 G 

       1,133 41 22 13.14 08 Manufacturer’s Instructions RAE-4 Crane Installation Plan 3.4 G 

       1,134 41 22 13.14 08 Manufacturer’s Instructions Training Course Outline 3.8 G 

       1,135 41 22 13.14 09 Manufacturer’s Field Reports M-140-3 Brake Adjustment Records 2.8.2 G 

       1,136 41 22 13.14 09 Manufacturer’s Field Reports M-140-4 Brake Adjustment Records 2.8.2 G 

       1,137 41 22 13.14 09 Manufacturer’s Field Reports DRE-7 Brake Adjustment Records 2.8.2 G 

       1,138 41 22 13.14 09 Manufacturer’s Field Reports RAE-4 Brake Adjustment Records 2.8.2 G 

       1,139 41 22 13.14 09 Manufacturer’s Field Reports M-140-3 Shop Test Deficient Items 3.1 G 

       1,140 41 22 13.14 09 Manufacturer’s Field Reports M-140-4 Shop Test Deficient Items 3.1 G 

       1,141 41 22 13.14 09 Manufacturer’s Field Reports DRE-7 Shop Test Deficient Items 3.1 G 

       1,142 41 22 13.14 09 Manufacturer’s Field Reports RAE-4 Shop Test Deficient Items 3.1 G 

       1,143 41 22 13.14 09 Manufacturer’s Field Reports M-140-3 Shop Test 2.8.2 G Y

       1,144 41 22 13.14 09 Manufacturer’s Field Reports M-140-4 Shop Test 2.8.2 G Y

       1,145 41 22 13.14 09 Manufacturer’s Field Reports DRE-7 Shop Test 2.8.2 G Y

       1,146 41 22 13.14 09 Manufacturer’s Field Reports RAE-4 Shop Test 2.8.2 G Y

       1,147 41 22 13.14 09 Manufacturer’s Field Reports M-140-3 Field Test 3.6.1 G Y

       1,148 41 22 13.14 09 Manufacturer’s Field Reports M-140-4 Field Test 3.6.1 G Y

       1,149 41 22 13.14 09 Manufacturer’s Field Reports DRE-7 Field Test 3.6.1 G Y

       1,150 41 22 13.14 09 Manufacturer’s Field Reports RAE-4 Field Test 3.6.1 G Y

       1,151 41 22 13.14 10 Operation and Maintenance Data M-140-3 Operation and Maintenance 
Manual 3.6.1 G Y

       1,152 41 22 13.14 10 Operation and Maintenance Data M-140-4 Operation and Maintenance 
Manual 3.6.1 G Y

       1,153 41 22 13.14 10 Operation and Maintenance Data DRE-7 Operation and Maintenance 
Manual 3.6.1 G Y

       1,154 41 22 13.14 10 Operation and Maintenance Data RAE-4 Operation and Maintenance 
Manual 3.6.1 G Y

       1,155 41 22 13.14 11 Closeout Submittals Drawings on CD 3.7.1 G Y

       1,156 41 22 13.14 11 Closeout Submittals M-140-3 Operation and Maintenance 
Manual 3.6.1 G Y

       1,157 41 22 13.14 11 Closeout Submittals M-140-4 Operation and Maintenance 
Manual 3.6.1 G Y

       1,158 41 22 13.14 11 Closeout Submittals DRE-7 Operation and Maintenance 
Manual 3.6.1 G Y

       1,159 41 22 13.14 11 Closeout Submittals RAE-4 Operation and Maintenance 
Manual 3.6.1 G Y

       1,160 41 22 13.14 11 Closeout Submittals M-140-3 Control System Parameter 
Record 3.6.1 G Y

       1,161 41 22 13.14 11 Closeout Submittals M-140-4 Control System Parameter 
Record 3.6.1 G Y

       1,162 41 22 13.14 11 Closeout Submittals DRE-7 Control System Parameter Record 3.6.1 G Y

       1,163 41 22 13.14 11 Closeout Submittals RAE-4 Control System Parameter Record 3.6.1 G Y
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       1,164 41 22 13.14 11 Closeout Submittals M-140-3 Product Data 3.6.1 G Y

       1,165 41 22 13.14 11 Closeout Submittals M-140-4 Product Data 3.6.1 G Y

       1,166 41 22 13.14 11 Closeout Submittals DRE-7 Product Data 3.6.1 G Y

       1,167 41 22 13.14 11 Closeout Submittals RAE-4 Product Data 3.6.1 G Y

       1,168 41 22 13.14 11 Closeout Submittals M-140-3 List of Parameters and Crane 
OEM's Approved Crane Range 3.6.1 G Y

       1,169 41 22 13.14 11 Closeout Submittals M-140-4 List of Parameters and Crane 
OEM's Approved Crane Range 3.6.1 G Y

       1,170 41 22 13.14 11 Closeout Submittals DRE-7 List of Parameters and Crane 
OEM's Approved Crane Range 3.6.1 G Y

       1,171 41 22 13.14 11 Closeout Submittals RAE-4 List of Parameters and Crane 
OEM's Approved Crane Range 3.6.1 G Y

       1,172 41 22 13.14 11 Closeout Submittals M-140-3 Property Transfer Verification 3.6.1 G Y

       1,173 41 22 13.14 11 Closeout Submittals M-140-4 Property Transfer Verification 3.6.1 G Y

       1,174 41 22 13.14 11 Closeout Submittals DRE-7 Property Transfer Verification 3.6.1 G Y

       1,175 41 22 13.14 11 Closeout Submittals RAE-4 Property Transfer Verification 3.6.1 G Y

       1,176 43 15 00.00 20 03 Product Data Pipe 2.1.1 G AE Y

       1,177 43 15 00.00 20 03 Product Data Pipe 2.1.2 G AE Y

       1,178 43 15 00.00 20 03 Product Data Pipe 2.1.3 G AE Y

       1,179 43 15 00.00 20 03 Product Data Fittings 2.1.1 G AE Y

       1,180 43 15 00.00 20 03 Product Data Valves 2.1.4 G AE Y

       1,181 43 15 00.00 20 03 Product Data Pressure gages 2.1.5 G AE Y

       1,182 43 15 00.00 20 03 Product Data Hangers and supports 2.1.6 G AE Y

       1,183 43 15 00.00 20 03 Product Data Quick disconnect couplings 2.1.7 G AE Y

       1,184 43 15 00.00 20 03 Product Data Traps 2.1.8 G AE Y

       1,185 43 15 00.00 20 03 Product Data Identification labels for piping 2.4 G Y

       1,186 43 15 00.00 20 06 Test Reports Leak tightness tests 3.2.2.2 G Y

       1,187 43 15 00.00 20 07 Certificates Cleaning and flushing procedures 3.1.1.2 G Y
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PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE A10.34 (2001; R 2012) Protection of the Public on 
or Adjacent to Construction Sites

ASSE/SAFE A10.44 (2014) Control of Energy Sources 
(Lockout/Tagout) for Construction and 
Demolition Operations

ASSE/SAFE Z244.1 (2003; R 2014) Control of Hazardous Energy 
Lockout/Tagout and Alternative Methods

ASSE/SAFE Z359.0 (2012) Definitions and Nomenclature Used 
for Fall Protection and Fall Arrest

ASSE/SAFE Z359.1 (2007) Safety Requirements for Personal 
Fall Arrest Systems, Subsystems and 
Components

ASSE/SAFE Z359.11 (2014) Safety Requirements for Full Body 
Harnesses

ASSE/SAFE Z359.12 (2009) Connecting Components for Personal 
Fall Arrest Systems

ASSE/SAFE Z359.13 (2013) Personal Energy Absorbers and 
Energy Absorbing Lanyards

ASSE/SAFE Z359.14 (2014) Safety Requirements for 
Self-Retracting Devices for Personal Fall 
Arrest and Rescue Systems

ASSE/SAFE Z359.15 (2014) Safety Requirements for Single 
Anchor Lifelines and Fall Arresters for 
Personal Fall Arrest Systems

ASSE/SAFE Z359.2 (2007) Minimum Requirements for a 
Comprehensive Managed Fall Protection 
Program

ASSE/SAFE Z359.3 (2007) Safety Requirements for Positioning 
and Travel Restraint Systems

ASSE/SAFE Z359.4 (2013) Safety Requirements for 
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Assisted-Rescue and Self-Rescue Systems, 
Subsystems and Components

ASSE/SAFE Z359.6 (2009) Specifications and Design 
Requirements for Active Fall Protection 
Systems

ASSE/SAFE Z359.7 (2011) Qualification and Verification 
Testing of Fall Protection Products

ASME INTERNATIONAL (ASME)

ASME B30.20 (2013; INT Oct 2010 - May 2012) 
Below-the-Hook Lifting Devices

ASME B30.22 (2010) Articulating Boom Cranes

ASME B30.26 (2015; INT Jun 2010 - Jun 2014) Rigging 
Hardware

ASME B30.3 (2012) Tower Cranes

ASME B30.5 (2014) Mobile and Locomotive Cranes

ASME B30.8 (2010) Floating Cranes and Floating 
Derricks

ASME B30.9 (2014; INT Feb 2011 - Nov 2013) Slings

ASTM INTERNATIONAL (ASTM)

ASTM F855 (2015) Standard Specifications for 
Temporary Protective Grounds to Be Used on 
De-energized Electric Power Lines and 
Equipment

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 1048 (2003) Guide for Protective Grounding of 
Power Lines

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5-7 
2013; INT 8-10 2014; INT 11 2015) National 
Electrical Safety Code

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA Z535.2 (2011)  Environmental and Facility Safety 
Signs

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 10 (2013) Standard for Portable Fire 
Extinguishers

NFPA 241 (2013; Errata 2015) Standard for 
Safeguarding Construction,Alteration, and 
Demolition Operations
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NFPA 51B (2014) Standard for Fire Prevention During 
Welding, Cutting, and Other Hot Work

NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2 
2013; Errata 2 2013; AMD 3 2014; Errata 
3-4 2014; AMD 4-6 2014) National 
Electrical Code

NFPA 70E (2015; ERTA 1 2015) Standard for 
Electrical Safety in the Workplace

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2014) Safety and Health Requirements 
Manual

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1910.146 Permit-required Confined Spaces

29 CFR 1910.147 Control of Hazardous Energy (Lock Out/Tag 
Out)

29 CFR 1910.333 Selection and Use of Work Practices

29 CFR 1915 Confined and Enclosed Spaces and Other 
Dangerous Atmospheres in Shipyard 
Employment

29 CFR 1915.89 Control of Hazardous Energy 
(Lockout/Tags-Plus)

29 CFR 1919 Gear Certification

29 CFR 1926 Safety and Health Regulations for 
Construction

29 CFR 1926.1400 Cranes and Derricks in Construction

29 CFR 1926.16 Rules of Construction

29 CFR 1926.500 Fall Protection

CPL 2.100 (1995) Application of the Permit-Required 
Confined Spaces (PRCS) Standards, 29 CFR 
1910.146

ATTACHMENT "A"                 "CONTRACTOR CRANE, LHE, CONSTRUCTION
                                EQUIPMENT, AND RIGGING GEAR REQUIREMENTS"  
                              
ATTACHMENT "B"                 "PORTSMOUTH NAVAL SHIPYARD UTILITY LOCATING
                                PROCEDURES"

The attachments are included following the end of this specification 
section.  If attachments are missing from this copy of specification 
notify the Contracting Officer.
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1.2   DEFINITIONS

1.2.1   Competent Person (CP)  

 The CP is a person designated in writing, who, through training, knowledge 
and experience, is capable of identifying, evaluating, and addressing 
existing and predictable hazards in the working environment or working 
conditions that are dangerous to personnel, and who has authorization to 
take prompt corrective measures with regards to such hazards.

1.2.2   Competent Person, Confined Space

The CP, Confined Space, is a person meeting the competent person 
requirements as defined EM 385-1-1  Appendix Q, with thorough knowledge of 
OSHA’s Confined Space Standard, 29 CFR 1910 .146, and designated in writing 
to be responsible for the immediate supervision, implementation and 
monitoring of the confined space program, who through training, knowledge 
and experience in confined space entry is capable of identifying, 
evaluating and addressing existing and potential confined space hazards 
and, who has the authority to take prompt corrective measures with regard 
to such hazards.

1.2.3   Competent Person, Cranes and Rigging

The CP, Cranes and Rigging, as defined in EM 385-1-1  Appendix Q, is a 
person meeting the competent person, who has been designated in writing to 
be responsible for the immediate supervision, implementation and 
monitoring of the Crane and Rigging Program, who through training, 
knowledge and experience in crane and rigging is capable of identifying, 
evaluating and addressing existing and potential hazards and, who has the 
authority to take prompt corrective measures with regard to such hazards.

1.2.4   Competent Person, Excavation/Trenching

A CP, Excavation/Trenching, is a person meeting the competent person 
requirements as defined in EM 385-1-1  Appendix Q and 29 CFR 1926 , who has 
been designated in writing to be responsible for the immediate 
supervision, implementation and monitoring of the excavation/trenching 
program, who through training, knowledge and experience in 
excavation/trenching is capable of identifying, evaluating and addressing 
existing and potential hazards and, who has the authority to take prompt 
corrective measures with regard to such hazards.

1.2.5   Competent Person, Fall Protection

The CP, Fall Protection, is a person meeting the competent person 
requirements as defined in EM 385-1-1  Appendix Q and in accordance with 
ASSE/SAFE Z359.0 , who has been designated in writing by the employer to be 
responsible for immediate supervising, implementing and monitoring of the 
fall protection program, who through training, knowledge and experience in 
fall protection and rescue systems and equipment, is capable of 
identifying, evaluating and addressing existing and potential fall hazards 
and, who has the authority to take prompt corrective measures with regard 
to such hazards.

1.2.6   Competent Person, Scaffolding

The CP, Scaffolding is a person meeting the competent person requirements 
in EM 385-1-1  Appendix Q, and designated in writing by the employer to be 
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responsible for immediate supervising, implementing and monitoring of the 
scaffolding program.  The CP for Scaffolding has enough training, 
knowledge and experience in scaffolding to correctly identify, evaluate 
and address existing and potential hazards and also has the authority to 
take prompt corrective measures with regard to these hazards.  CP 
qualifications must be documented and include experience on the specific 
scaffolding systems/types being used, assessment of the base material that 
the scaffold will be erected upon, load calculations for materials and 
personnel, and erection and dismantling.  The CP for scaffolding must have 
a documented, minimum of 8-hours of scaffold training to include training 
on the specific type of scaffold being used (e.g. mast-climbing, 
adjustable, tubular frame), in accordance with EM 385-1-1  Section 22.B.02.

1.2.7   Competent Person (CP) Trainer

 A competent person trainer as defined in EM 385-1-1  Appendix Q, who is 
qualified in the material presented, and who possesses a working knowledge 
of applicable technical regulations, standards, equipment and systems 
related to the subject matter on which they are training Competent 
Persons.  A competent person trainer must be familiar with the typical 
hazards and the equipment used in the industry they are instructing.  The 
training provided by the competent person trainer must be appropriate to 
that specific industry.  The competent person trainer must evaluate the 
knowledge and skills of the competent persons as part of the training 
process.

1.2.8   High Risk Activities

High Risk Activities are activities that involve work at heights, crane 
and rigging, excavations and trenching, scaffolding, electrical work, and 
confined space entry.

1.2.9   High Visibility Accident

A High Visibility Accident is any mishap which may generate publicity or 
high visibility.

1.2.10   Load Handling Equipment (LHE)

LHE is a term used to describe cranes, hoists and all other hoisting 
equipment (hoisting equipment means equipment, including crane, derricks, 
hoists and power operated equipment used with rigging to raise, lower or 
horizontally move a load).

1.2.11   Medical Treatment

Medical Treatment is treatment administered by a physician or by 
registered professional personnel under the standing orders of a 
physician.  Medical treatment does not include first aid treatment even 
through provided by a physician or registered personnel.

1.2.12   Near Miss

A Near Miss is a mishap resulting in no personal injury and zero property 
damage, but given a shift in time or position, damage or injury may have 
occurred (e.g., a worker falls off a scaffold and is not injured; a crane 
swings around to move the load and narrowly misses a parked vehicle).
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1.2.13   Operating Envelope

The Operating Envelope is the area surrounding any crane or load handling 
equipment. Inside this "envelope" is the crane, the operator, riggers and 
crane walkers, other personnel involved in the operation, rigging gear 
between the hook, the load, the crane's supporting structure (i.e. ground 
or rail), the load's rigging path, the lift and rigging procedure.

1.2.14   Qualified Person (QP)

The QP is a person designated in writing, who, by possession of a 
recognized degree, certificate, or professional standing, or extensive 
knowledge, training, and experience, has successfully demonstrated their 
ability to solve or resolve problems related to the subject matter, the 
work, or the project.

1.2.15   Qualified Person, Fall Protection (QP for FP)

A QP for FP is a person meeting the requirements of EM 385-1-1  Appendix Q, 
and ASSE/SAFE Z359.0 , with a recognized degree or professional certificate 
and with extensive knowledge, training and experience in the fall 
protection and rescue field who is capable of designing, analyzing, and 
evaluating and specifying fall protection and rescue systems.

1.2.16   Recordable Injuries or Illnesses

Recordable Injuries or Illnesses are any work-related injury or illness 
that results in:

a.  Death, regardless of the time between the injury and death, or the 
length of the illness;

b.  Days away from work (any time lost after day of injury/illness onset);

c.  Restricted work;

d.  Transfer to another job;

e.  Medical treatment beyond first aid;

f.  Loss of consciousness; or

g.  A significant injury or illness diagnosed by a physician or other 
licensed health care professional, even if it did not result in (a) 
through (f) above.

1.2.17   USACE Property and Equipment

Interpret "USACE" property and equipment specified in USACE EM 385-1-1  as 
Government property and equipment.

1.2.18   Load Handling Equipment (LHE) Accident or Load Handling Equipment 
Mishap

A LHE accident occurs when any one or more of the eight elements in the 
operating envelope fails to perform correctly during operation, including 
operation during maintenance or testing resulting in personnel injury or 
death; material or equipment damage; dropped load; derailment; 
two-blocking; overload; or collision, including unplanned contact between 
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the load, crane, or other objects.  A dropped load, derailment, 
two-blocking, overload and collision are considered accidents, even though 
no material damage or injury occurs.  A component failure (e.g., motor 
burnout, gear tooth failure, bearing failure) is not considered an 
accident solely due to material or equipment damage unless the component 
failure results in damage to other components (e.g., dropped boom, dropped 
load, or roll over).  Document any mishap that meets the criteria 
described in the Contractor Significant Incident Report (CSIR)  using the 
NAVFAC prescribed Navy Crane Center (NCC) form .

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.   Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Accident Prevention Plan (APP); G

SD-06 Test Reports

Monthly Exposure Reports

Notifications and Reports

Accident Reports; G

LHE Inspection Reports

SD-07 Certificates

Contractor Safety Self-Evaluation Checklist

Crane Operators/Riggers

Standard Lift Plan; G

Critical Lift Plan ; G

Naval Architecture Analysis; G

Activity Hazard Analysis (AHA)

Confined Space Entry Permit

Hot Work Permit

Certificate of Compliance

Third Party Certification of Barge-Mounted Mobile Cranes

1.4   MONTHLY EXPOSURE REPORTS

Provide a Monthly Exposure Report and attach to the monthly billing 
request.  This report is a compilation of employee-hours worked each month 
for all site workers, both Prime and subcontractor.  Failure to submit the 
report may result in retention of up to 10 percent of the voucher.
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1.5   CONTRACTOR SAFETY SELF-EVALUATION CHECKLIST

Contracting Officer will provide a "Contractor Safety Self-Evaluation 
checklist" to the Contractor at the pre-construction conference.  Complete 
the checklist monthly and submit with each request for payment voucher.  
An acceptable score of 90 or greater is required.  Failure to submit the 
completed safety self-evaluation checklist or achieve a score of at least 
90 may result in retention of up to 10 percent of the voucher.

1.6   REGULATORY REQUIREMENTS

In addition to the detailed requirements included in the provisions of 
this contract, comply with the most recent edition of USACE EM 385-1-1 , 
and the following Federal, State, and local laws, ordinances, criteria, 
rules and regulations.  Submit matters of interpretation of standards to 
the appropriate administrative agency for resolution before starting 
work.  Where the requirements of this specification, applicable laws, 
criteria, ordinances, regulations, and referenced documents vary, the most 
stringent requirements govern.

1.6.1   Subcontractor Safety Requirements

For this contract, neither Contractor nor any subcontractor may enter into 
contract with any subcontractor that fails to meet the following 
requirements.  The term subcontractor in this and the following paragraphs 
means any entity holding a contract with the Contractor or with a 
subcontractor at any tier.

1.6.1.1   Experience Modification Rate (EMR)

Subcontractors on this contract must have an effective EMR less than or 
equal to 1.10, as computed by the National Council on Compensation 
Insurance (NCCI) or if not available, as computed by the state agency's 
rating bureau in the state where the subcontractor is registered, when 
entering into a subcontract agreement with the Prime Contractor or a 
subcontractor at any tier.  The Prime Contractor may submit a written 
request for additional consideration to the Contracting Officer where the 
specified acceptable EMR range cannot be achieved.  Relaxation of the EMR 
range will only be considered for approval on a case-by-case basis for 
special conditions and must not be anticipated as tacit approval.  
Contractor's Site Safety and Health Officer (SSHO) must collect and 
maintain the certified EMR ratings for all subcontractors on the project 
and make them available to the Government at the Government's request.

1.6.1.2   OSHA Days Away from Work, Restricted Duty, or Job Transfer (DART) 
Rate

Subcontractors on this contract must have a DART rate, calculated from the 
most recent, complete calendar year, less than or equal to 3.4 when 
entering into a subcontract agreement with the Prime Contractor or a 
subcontractor at any tier.  The OSHA Dart Rate is calculated using the 
following formula:

(N/EH) x 200,000

where:

N = number of injuries and illnesses with days away, restricted work, or 
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job transfer

EH = total hours worked by all employees during most recent, complete 
calendar year

200,000 = base for 100 full-time equivalent workers (working 40 hours per 
week, 50 weeks per year)

The Prime Contractor may submit a written request for additional 
consideration to the Contracting Officer where the specified acceptable 
OSHA Dart rate range cannot be achieved for a particular subcontractor.  
Relaxation of the OSHA DART rate range will only be considered for 
approval on a case-by-case basis for special conditions and must not be 
anticipated as tacit approval.  Contractor's Site Safety and Health 
Officer (SSHO) must collect and maintain self-certified OSHA DART rates 
for all subcontractors on the project and make them available to the 
Government at the Government's request.

1.7   SITE QUALIFICATIONS, DUTIES, AND MEETINGS

1.7.1   Personnel Qualifications

1.7.1.1   Site Safety and Health Officer (SSHO)

Provide an SSHO that meets the requirements of EM 385-1-1  Section 1.  The 
SSHO must ensure that the requirements of 29 CFR 1926.16  are met for the 
project.  Provide a Safety oversight team that includes a minimum of one 
(1) person at each project site to function as the Site Safety and Health 
Officer (SSHO).  The SSHO or an equally-qualified Alternate SSHO must be 
at the work site at all times to implement and administer the Contractor's 
safety program and government-accepted Accident Prevention Plan.  The SSHO 
and Alternate SSHO must have the required training, experience, and 
qualifications in accordance with EM 385-1-1  Section 01.A.17, and all 
associated sub-paragraphs.

If the SSHO is off-site for a period longer than 24 hours, an 
equally-qualified alternate SSHO must be provided and must fulfill the 
same roles and responsibilities as the primary SSHO.  When the SSHO is 
temporarily (up to 24 hours) off-site, a Designated Representative (DR), 
as identified in the AHA may be used in lieu of an Alternate SSHO, and 
must be on the project site at all times when work is being performed.  
Note that the DR is a collateral duty safety position, with safety duties 
in addition to their full time occupation.

1.7.1.2   Contractor Quality Control (QC) Manager:

The Contractor Quality Control Manager cannot be the SSHO on this project, 
even though the QC has safety inspection responsibilities as part of the 
QC duties.

1.7.1.3   Competent Person Qualifications

Provide Competent Persons in accordance with EM 385-1-1 , Appendix Q and 
herein.  Competent Persons for high risk activities include confined 
space, cranes and rigging, excavation/trenching, fall protection, and 
electrical work.  The CP for these activities must be designated in 
writing, and meet the requirements for the specific activity (i.e. 
competent person, fall protection).
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The Competent Person identified in the Contractor's Safety and Health 
Program and accepted Accident Prevention Plan, must be on-site at all 
times when the work that presents the hazards associated with their 
professional expertise is being performed.  Provide the credentials of the 
Competent Persons(s) to the the Contracting Officer for information in 
consultation with the Safety Office.

1.7.1.3.1   Competent Person for Confined Space Entry

Provide a Confined Space (CP) Competent Person who meets the requirements 
of EM 385-1-1, Appendix Q, and herein.  The CP for Confined Space Entry 
must supervise the entry into each confined space.

1.7.1.3.2   Competent Person for Scaffolding

Provide a Competent Person for Scaffolding who meets the requirements of 
EM 385-1-1 , Section 22.B.02 and herein.

1.7.1.3.3   Competent Person for Fall Protection

Provide a Competent Person for Fall Protection who meets the requirements 
of EM 385-1-1 , Section 21.C.04 and herein.

1.7.1.4   Crane Operators/Riggers

Provide Operators meeting the requirements in EM 385-1-1 , Section 15.B for 
Riggers and Section 16.B for Crane Operators.  In addition, for mobile 
cranes with Original Equipment Manufacturer (OEM) rated capacities of 
50,000 pounds or greater, designate crane operators qualified by a source 
that qualifies crane operators (i.e., union, a government agency, or an 
organization that tests and qualifies crane operators).  Provide proof of 
current qualification.

1.7.2   Personnel Duties

1.7.2.1   Duties of the Site Safety and Health Officer (SSHO)

The SSHO must: 

a.  Conduct daily safety and health inspections and maintain a written log 
which includes area/operation inspected, date of inspection, 
identified hazards, recommended corrective actions, estimated and 
actual dates of corrections. Attach safety inspection logs to the 
Contractors' daily production report.

b.  Conduct mishap investigations and complete required accident reports.  
Report mishaps and near misses.

c.  Use OSHA's Form 300 to log work-related injuries and illnesses 
occurring on the project site for Prime Contractors and 
subcontractors.  Post and maintain the Form 300 on the site Safety 
Bulletin Board.

d.  Maintain applicable safety reference material on the job site.

e.  Attend the pre-construction conference, pre-work meetings including 
preparatory meetings, and periodic in-progress meetings.

f.  Review the APP and AHAs for compliance with EM 385-1-1 , and approve, 
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sign, implement and enforce them.

g.  Establish a Safety and Occupational Health (SOH) Deficiency Tracking 
System that lists and monitors outstanding deficiencies until 
resolution.

h.  Ensure subcontractor compliance with safety and health requirements.

i.  Maintain a list of hazardous chemicals on site and their material 
Safety Data Sheets (SDS).

j.  Maintain a weekly list of high hazard activities involving energy, 
equipment, excavation, entry into confined space, and elevation, and 
be prepared to discuss details during QC Meetings.

k.  Provide and keep a record of site safety orientation and 
indoctrination for Contractor employees, subcontractor employees, and 
site visitors.

Superintendent, QC Manager, and SSHO are subject to dismissal if the above 
duties are not being effectively carried out.  If Superintendent, QC 
Manager, or SSHO are dismissed, project work will be stopped and will not 
be allowed to resume until a suitable replacement is approved and the 
above duties are again being effectively carried out .

1.7.3   Meetings

1.7.3.1   Preconstruction Conference

a.  Contractor representatives who have a responsibility or significant 
role in accident prevention on the project must attend the 
preconstruction conference.  This includes the Project Superintendent, 
Site Safety and Occupational Health Officer, Quality Control Manager, 
or any other assigned safety and health professionals who participated 
in the development of the APP (including the Activity Hazard Analyses 
(AHAs) and special plans, program and procedures associated with it).

b.  Discuss the details of the submitted APP to include incorporated 
plans, programs, procedures and a listing of anticipated AHAs that 
will be developed and implemented during the performance of the 
contract.  This list of proposed AHAs will be reviewed at the 
conference and an agreement will be reached between the Contractor and 
the Contracting Officer as to which phases will require an analysis.  
In addition, establish a schedule for the preparation, submittal, and 
Government review of AHAs to preclude project delays.

c.  Deficiencies in the submitted APP, identified during the Contracting 
Officer's review, must be corrected, and the APP re-submitted for 
review prior to the start of construction.  Work is not permitted to 
begin work until an APP is established that is acceptable to the 
Contracting Officer.

1.7.3.2   Safety Meetings

Conduct safety meetings to review past activities, plan for new or changed 
operations, review pertinent aspects of appropriate AHA (by trade), 
establish safe working procedures for anticipated hazards, and provide 
pertinent Safety and Occupational Health (SOH) training and motivation. 
Conduct meetings at least once a month for all supervisors on the project 
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location.  The SSHO, supervisors, foremen, or CDSOs must conduct meetings 
at least once a week for the trade workers.  Document meeting minutes to 
include the date, persons in attendance, subjects discussed, and names of 
individual(s) who conducted the meeting.  Maintain documentation on-site 
and furnish copies to the Contracting Officer on request.  Notify the 
Contracting Officer of all scheduled meetings 7 calendar days in advance.

1.8   ACCIDENT PREVENTION PLAN (APP)

A qualified person must prepare the written site-specific APP.  Prepare 
the APP in accordance with the format and requirements of EM 385-1-1 , 
Appendix A, and as supplemented herein.  Cover all paragraph and 
subparagraph elements in EM 385-1-1 , Appendix A.  The APP must be 
job-specific and address any unusual or unique aspects of the project or 
activity for which it is written.  The APP must interface with the 
Contractor's overall safety and health program referenced in the APP in 
the applicable APP element, and made site-specific.  Describe the methods 
to evaluate past safety performance of potential subcontractors in the 
selection process.  Also, describe innovative methods used to ensure and 
monitor safe work practices of subcontractors.  The Government considers 
the Prime Contractor to be the "controlling authority" for all work site 
safety and health of the subcontractors.  Contractors are responsible for 
informing their subcontractors of the safety provisions under the terms of 
the contract and the penalties for noncompliance, coordinating the work to 
prevent one craft from interfering with or creating hazardous working 
conditions for other crafts, and inspecting subcontractor operations to 
ensure that accident prevention responsibilities are being carried out.  
The APP must be signed by an officer of the firm (Prime Contractor senior 
person), the individual preparing the APP, the on-site superintendent, the 
designated SSHO, the Contractor Quality Control Manager, and any 
designated Certified Safety Professional (CSP) or Certified Health 
Physicist (CIH).  The SSHO must provide and maintain the APP and a log of 
signatures by each subcontractor foreman, attesting that they have read 
and understand the APP, and make the APP and log available on-site to the 
Contracting Officer.  If English is not the foreman's primary language, 
the Prime Contractor must provide an interpreter.

Submit the APP to the Contracting Officer 15 calendar days prior to the 
date of the preconstruction conference for acceptance.  Work cannot 
proceed without an accepted APP.  Once reviewed and accepted by the 
Contracting Officer, the APP and attachments will be enforced as part of 
the contract.  Disregarding the provisions of this contract or the 
accepted APP is cause for stopping of work, at the discretion of the 
Contracting Officer, until the matter has been rectified.  Continuously 
review and amend the APP, as necessary, throughout the life of the 
contract.  Changes to the accepted APP must be made with the knowledge and 
concurrence of the Contracting Officer, project superintendent, SSHO and 
Quality Control Manager.  Incorporate unusual or high-hazard activities 
not identified in the original APP as they are discovered.  Should any 
severe hazard exposure  (i.e. imminent danger) become evident, stop work 
in the area, secure the area, and develop a plan to remove the exposure 
and control the hazard.  Notify the Contracting Officer within 24 hours of 
discovery.  Eliminate and remove the hazard.  In the interim, take all 
necessary action to restore and maintain safe working conditions in order 
to safeguard onsite personnel, visitors, the public (as defined by 
ASSE/SAFE A10.34 ), and the environment.
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1.8.1   Names and Qualifications

Provide plans in accordance with the requirements outlined in Appendix A 
of EM 385-1-1 , including the following:

a.  Names and qualifications (resumes including education, training, 
experience and certifications) of site safety and health personnel 
designated to perform work on this project to include the designated 
Site Safety and Health Officer and other competent and qualified 
personnel to be used.  Specify the duties of each position.

b.  Qualifications of competent and of qualified persons.  As a minimum, 
designate and submit qualifications of competent persons for each of 
the following major areas: excavation; scaffolding; fall protection; 
hazardous energy; confined space; health hazard recognition, 
evaluation and control of chemical, physical and biological agents; 
and personal protective equipment and clothing to include selection, 
use and maintenance.

1.8.2   Plans

Provide plans in the APP in accordance with the requirements outlined in 
Appendix A of EM 385-1-1 , including the following:

1.8.2.1   Confined Space Entry Plan

Develop a confined or enclosed space entry plan in accordance with 
EM 385-1-1 , applicable OSHA standards 29 CFR 1910 , 29 CFR 1915 , and 
29 CFR 1926 , OSHA Directive CPL 2.100 , and any other federal, state and 
local regulatory requirements identified in this contract.  Identify the 
qualified person's name and qualifications, training, and experience.  
Delineate the qualified person's authority to direct work stoppage in the 
event of hazardous conditions.  Include procedure for rescue by contractor 
personnel and the coordination with emergency responders.  (If there is no 
confined space work, include a statement that no confined space work 
exists and none will be created.)

1.8.2.2   Standard Lift Plan (SLP)

Plan lifts to avoid situations where the operator cannot maintain safe 
control of the lift.  Prepare a written SLP in accordance with EM 385-1-1 , 
Section 16.A.03, using Form 16-2 for every lift or series of lifts (if 
duty cycle or routine lifts are being performed).  The SLP must be 
developed, reviewed and accepted by all personnel involved in the lift in 
conjunction with the associated AHA.  Signature on the AHA constitutes 
acceptance of the plan.  Maintain the SLP on the LHE for the current 
lift(s) being made.  Maintain historical SLPs for a minimum of 3 months.

1.8.2.3   Critical Lift Plan - Crane or Load Handling Equipment

Provide a Critical Lift Plan as required by EM 385-1-1 , Section 16.H.01, 
using Form 16-3.  Critical lifts require detailed planning and additional 
or unusual safety precautions.  Develop and submit a critical lift plan to 
the Contracting Officer 30 calendar days prior to critical lift.  Comply 
with load testing requirements in accordance with EM 385-1-1 , Section 
16.F.03.

In addition to the requirements of EM 385-1-1 , Section 16.H.02, the 
critical lift plan must include the following:
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a.  For lifts of personnel, demonstrate compliance with the requirements 
of 29 CFR 1926.1400  and EM 385-1-1 , Section 16.T.

b.  For barge mounted mobile cranes, provide a Naval Architecture Analysis 
and include an LHE Manufacturer's Floating Service Load Chart in 
accordance with the criteria from the selected standard in EM 385-1-1, 
Section 16.L.02.  The Floating Service Load Chart must provide a table 
of rated load versus boom angle and radius.  The Floating Service Load 
Chart must also provide the maximum allowable machine list and trim 
associated with the tabular loads and radii provided.  If the 
Manufacturer's Floating Service Load Chart is not available, a 
floating service load chart may be developed and provided by a 
qualified Registered Professional Engineer (RPE), competent in the 
field of floating cranes.  The Load Chart must be in accordance with 
the criteria from the selected standard in EM 385-1-1 , Section 16.L; 
provide a table of rated load versus boom angle and radius; provide 
the maximum allowable machine list and machine trim associated with 
the tabular loads and radii provided; and be stamped by a RPE 
qualified and competent in the field of floating cranes.  The RPE, 
competent in the field of floating cranes must stamp and certify 
(sign) that the Naval Architectural Analysis (NAA) meets the 
requirements of EM 385-1-1 , Section 16.L.03.

c.  Multi-purpose machines, material handling equipment, and construction 
equipment used to lift loads that are suspended by rigging gear, 
require proof of authorization from the machine OEM that the machine 
is capable of making lifts of loads suspended by rigging equipment.  
Demonstrate that the operator is properly trained and that the 
equipment is properly configured to make such lifts and is equipped 
with a load chart.

1.8.2.4   Fall Protection and Prevention (FP&P) Plan

The plan must comply with the requirements of EM 385-1-1 , Section 21.D and 
ASSE/SAFE Z359.2 , be site specific, and address all fall hazards in the 
work place and during different phases of construction.  Address how to 
protect and prevent workers from falling to lower levels when they are 
exposed to fall hazards above 6 feet.  A competent person or qualified 
person for fall protection must prepare and sign the plan documentation.  
Include fall protection and prevention systems, equipment and methods 
employed for every phase of work, roles and responsibilities, assisted 
rescue, self-rescue and evacuation procedures, training requirements, and 
monitoring methods.  Review and revise, as necessary, the Fall Protection 
and Prevention Plan documentation as conditions change, but at a minimum 
every six months, for lengthy projects, reflecting any changes during the 
course of construction due to changes in personnel, equipment, systems or 
work habits.  Keep and maintain the accepted Fall Protection and 
Prevention Plan documentation at the job site for the duration of the 
project.  Include the Fall Protection and Prevention Plan documentation in 
the Accident Prevention Plan (APP).

1.8.2.5   Rescue and Evacuation Plan

Provide a Rescue and Evacuation Plan in accordance with EM 385-1-1  Section 
21.N and ASSE/SAFE Z359.2 , and include in the FP&P Plan and as part of the 
APP.  Include a detailed discussion of the following: methods of rescue; 
methods of self-rescue; equipment used; training requirement; specialized 
training for the rescuers; procedures for requesting rescue and medical 
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assistance; and transportation routes to a medical facility.

1.8.2.6   Hazardous Energy Control Program (HECP)

Develop a HECP in accordance with EM 385-1-1  Section 12, 29 CFR 1910.147 , 
29 CFR 1910.333 , 29 CFR 1915.89 , ASSE/SAFE Z244.1 , and ASSE/SAFE A10.44 .  
Submit this HECP as part of the Accident Prevention Plan (APP).  Conduct a 
preparatory meeting and inspection with all effected personnel to 
coordinate all HECP activities.  Document this meeting and inspection in 
accordance with EM 385-1-1 , Section 12.A.02.  Ensure that each employee is 
familiar with and complies with these procedures.

1.8.2.7   Excavation Plan

Identify the safety and health aspects of excavation, and provide and 
prepare the plan in accordance with EM 385-1-1 , Section 25.A and Section 
31 23 00.00 22 EXCAVATION AND FILL (PWD ME).

1.9   ACTIVITY HAZARD ANALYSIS (AHA)

Before beginning each activity, task or Definable Feature of Work (DFOW) 
involving a type of work presenting hazards not experienced in previous 
project operations, or where a new work crew or subcontractor is to 
perform the work, the Contractor(s) performing that work activity must 
prepare an AHA.  AHAs must be developed by the Prime Contractor, 
subcontractor, or supplier performing the work, and provided for Prime 
Contractor review and approval before submitting to the Contracting 
Officer.  AHAs must be signed by the SSHO, Superintendent, QC Manager and 
the subcontractor Foreman performing the work.  Format the AHA in 
accordance with EM 385-1-1 , Section 1 or as directed by the Contracting 
Officer.  Submit the AHA for review at least 15 working days prior to the 
start of each activity task, or DFOW.  The Government reserves the right 
to require the Contractor to revise and resubmit the AHA if it fails to 
effectively identify the work sequences, specific anticipated hazards, 
site conditions, equipment, materials, personnel and the control measures 
to be implemented.

AHAs must identify competent persons required for phases involving high 
risk activities, including confined entry, crane and rigging, excavations, 
trenching, electrical work, fall protection, and scaffolding.

1.9.1   AHA Management

Review the AHA list periodically (at least monthly) at the Contractor 
supervisory safety meeting, and update as necessary when procedures, 
scheduling, or hazards change.  Use the AHA during daily inspections by 
the SSHO to ensure the implementation and effectiveness of the required 
safety and health controls for that work activity.

1.9.2   AHA Signature Log

Each employee performing work as part of an activity, task or DFOW must 
review the AHA for that work and sign a signature log specifically 
maintained for that AHA prior to starting work on that activity.  The SSHO 
must maintain a signature log on site for every AHA.  Provide employees 
whose primary language is other than English, with an interpreter to 
ensure a clear understanding of the AHA and its contents.
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1.10   DISPLAY OF SAFETY INFORMATION

1.10.1   Safety Bulletin Board

Within one calendar day after commencement of work, erect a safety 
bulletin board at the job site.  Where size, duration, or logistics of 
project do not facilitate a bulletin board, an alternative method, 
acceptable to the Contracting Officer, that is accessible and includes all 
mandatory information for employee and visitor review, may be deemed as 
meeting the requirement for a bulletin board.  Include and maintain 
information on safety bulletin board as required by EM 385-1-1 , Section 
01.A.06.  Additional items required to be posted include:

a.  Confined space entry permit.

b.  Hot work permit.  

1.10.2   Safety and Occupational Health (SOH) Deficiency Tracking System

Establish a SOH deficiency tracking system that lists and monitors the 
status of SOH deficiencies in chronological order.  Use the tracking 
system to evaluate the effectiveness of the APP.  A monthly evaluation of 
the data must be discussed in the QC or SOH meeting with everyone on the 
project. The list must be posted on the project bulletin board and updated 
daily, and provide the following information:

a.  Date deficiency identified;

b.  Description of deficiency;

c.  Name of person responsible for correcting deficiency;

d.  Projected resolution date; and

e.  Date actually resolved.

1.11   SITE SAFETY REFERENCE MATERIALS

Maintain safety-related references applicable to the project, including 
those listed in paragraph REFERENCES.  Maintain applicable equipment 
manufacturer's manuals.

1.12   EMERGENCY MEDICAL TREATMENT

Contractors must arrange for their own emergency medical treatment.  
Government has no responsibility to provide emergency medical treatment.

1.13   NOTIFICATIONS and REPORTS

1.13.1   Mishap Notification

Notify the Contracting Officer as soon as practical, but no more than 
twenty-four hours, after any mishaps, including recordable accidents, 
incidents, and near misses, as defined in EM 385-1-1  Appendix Q,  any 
report of injury, illness, load handling equipment (LHE) or rigging 
mishaps, or any property damage.  The Contractor is responsible for 
obtaining appropriate medical and emergency assistance and for notifying 
fire, law enforcement, and regulatory agencies.  Immediate reporting is 
required for electrical mishaps, to include Arc Flash; shock; uncontrolled 
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release of hazardous energy (includes electrical and non-electrical); load 
handling equipment or rigging; fall from height (any level other than same 
surface); and underwater diving.  These mishaps must be investigated in 
depth to identify all causes and to recommend hazard control measures.

Within notification include Contractor name; contract title; type of 
contract; name of activity, installation or location where accident 
occurred; date and time of accident; names of personnel injured; extent of 
property damage, if any; extent of injury, if known, and brief description 
of accident (for example, type of construction equipment used and PPE 
used).  Preserve the conditions and evidence on the accident site until 
the Government investigation team arrives on-site and Government 
investigation is conducted.  Assist and cooperate fully with the 
Government's investigation(s) of any mishap.

1.13.2   Accident Reports

a.  Conduct an accident investigation for recordable injuries and 
illnesses, property damage, and near misses as defined in EM 385-1-1 , 
to establish the root cause(s) of the accident.  Complete the 
applicable NAVFAC Contractor Incident Reporting System (CIRS), and 
electronically submit via the NAVFAC Enterprise Safety Applications 
Management System (ESAMS).  The Contracting Officer will provide 
copies of any required or special forms.  

b.  Near Misses:  For Navy Projects, complete the applicable documentation 
in NAVFAC Contractor Incident Reporting System (CIRS), and 
electronically submit via the NAVFAC Enterprise Safety Applications 
Management System (ESAMS).   The Contracting Officer will provide the 
Contractor the required forms.  Near miss reports are considered 
positive and proactive Contractor safety management actions.

c.  Conduct an accident investigation for any load handling equipment 
accident (including rigging gear accidents) to establish the root 
cause(s) of the accident.  Complete the LHE Accident Report (Crane and 
Rigging Gear) form and provide the report to the Contracting Officer 
within 30 calendar days of the accident.  Do not proceed with crane 
operations until cause is determined and corrective actions have been 
implemented to the satisfaction of the Contracting Officer.  The 
Contracting Officer will provide a blank copy of the accident report 
form.

1.13.3   LHE Inspection Reports

Submit LHE inspection reports required in accordance with EM 385-1-1  and 
as specified herein with Daily Reports of Inspections.

1.13.4   Certificate of Compliance and Pre-lift Plan/Checklist for LHE and 
Rigging

Provide a FORM 16-1 Certificate of Compliance for LHE entering the 
Portsmouth Naval Shipyard under this contract and in accordance with 
EM 385-1-1 .  Post certifications on the crane.

Develop a Standard Lift Plan (SLP) in accordance with EM 385-1-1 , Section 
16.H.03 using Form 16-2 Standard Pre-Lift Crane Plan/Checklist for each 
lift planned.  Submit SLP to the Contracting Officer for approval within 
15 calendar days in advance of planned lift.
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1.13.5   Third Party Certification of Barge-Mounted Mobile Cranes

Certify barge-mounted mobile cranes in accordance with 29 CFR 1919  by an 
OSHA accredited person.

1.14   HOT WORK

1.14.1   Permit and Personnel Requirements

Submit and obtain a written permit prior to performing "Hot Work" (i.e. 
welding or cutting) or operating other flame-producing/spark producing 
devices, from the Portsmouth Naval Shipyard Fire Department.  A permit is 
required from the Explosives Safety Office for work in and around where 
explosives are processed, stored, or handled.  CONTRACTORS ARE REQUIRED TO 
MEET ALL CRITERIA BEFORE A PERMIT IS ISSUED.  Provide at least two 20 pound
 4A:20 BC rated extinguishers for normal "Hot Work".  The extinguishers 
must be current inspection tagged, and contain an approved safety pin and 
tamper resistant seal.  It is also mandatory to have a designated FIRE 
WATCH for any "Hot Work" done at Portsmouth Naval Shipyard.  The Fire 
Watch must be trained in accordance with NFPA 51B and remain on-site for a 
minimum of one hour after completion of the task or as specified on the 
hot work permit.

Refer to specification 01 14 00.00 22 for additional requirements on hot 
work permits. 

When starting work in the facility, require personnel to familiarize 
themselves with the location of the nearest fire alarm boxes and place in 
memory the emergency Portsmouth Naval Shipyard Fire Department phone 
number.  REPORT ANY FIRE, NO MATTER HOW SMALL, TO THE RESPONSIBLE 
PORTSMOUTH NAVAL SHIPYARD FIRE DEPARTMENT AND THE CONTRACTING OFFICER 
IMMEDIATELY.

1.15   CONFINED SPACE ENTRY REQUIREMENTS.

Confined space entry must comply with Section 34 of EM 385-1-1 , OSHA 
29 CFR 1926 , OSHA 29 CFR 1910 , OSHA 29 CFR 1910.146 , and OSHA Directive 
CPL 2.100 .  Any potential for a hazard in the confined space requires a 
permit system to be used.  Contractors entering and working in confined 
spaces while performing shipyard industry work are required to follow the 
requirements of OSHA 29 CFR 1915  Subpart B.

1.15.1   Entry Procedures

Prohibit entry into a confined space by personnel for any purpose, 
including hot work, until the qualified person has conducted appropriate 
tests to ensure the confined or enclosed space is safe for the work 
intended and that all potential hazards are controlled or eliminated and 
documented.  Comply with EM 385-1-1 , Section 34 for entry procedures.  
Hazards pertaining to the space must be reviewed with each employee during 
review of the AHA.

1.15.2   Forced Air Ventilation

Forced air ventilation is required for all confined space entry operations 
and the minimum air exchange requirements must be maintained to ensure 
exposure to any hazardous atmosphere is kept below its action level.
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1.15.3   Sewer Wet Wells

Sewer wet wells require continuous atmosphere monitoring with audible 
alarm for toxic gas detection.

1.15.4   Rescue Procedures and Coordination with Local Emergency Responders

Develop and implement an on-site rescue and recovery plan and procedures. 
The rescue plan must not rely on local emergency responders for rescue 
from a confined space.

1.16   HIGH NOISE LEVEL PROTECTION

Schedule operations that involve the use of equipment with output of high 
noise levels (i.e. jackhammers, air compressors, and explosive-actuated 
devices) for weekends  or after duty working hours during the hours 
coordinated with the Contracting Officer.  Use of any such equipment must 
be approved in writing by the Contracting Officer prior to commencement of 
work.

1.17   SEVERE STORM PLAN

In the event of a severe storm warning, the Contractor must:

a.  Secure outside equipment and materials and place materials that could 
be damaged in protected areas.

b.  Check surrounding area, including roof, for loose material, equipment, 
debris, and other objects that could be blown away or against existing 
facilities.

c.  Ensure that temporary erosion controls are adequate.

PART 2   PRODUCTS

2.1   CONFINED SPACE SIGNAGE

Provide permanent signs integral to or securely attached to access covers 
for new permit-required confined spaces.  Signs for confined spaces must 
comply with NEMA Z535.2 .  Signs wording:  "DANGER--PERMIT-REQUIRED 
CONFINED SPACE, DO NOT ENTER" in bold letters a minimum of one inch in 
height and constructed to be clearly legible with all paint removed.  The 
signal word "DANGER" must be red and readable from 5 feet.

PART 3   EXECUTION

3.1   CONSTRUCTION AND OTHER WORK

Comply with EM 385-1-1 , NFPA 70 , NFPA 70E, NFPA 241 , the APP, the AHA, 
Federal and State OSHA regulations, and other related submittals and 
activity fire and safety regulations.  The most stringent standard 
prevails.

PPE is governed in all areas by the nature of the work the employee is 
performing.  Use personal hearing protection at all times in designated 
noise hazardous areas or when performing noise hazardous tasks.  Safety 
glasses must be worn or carried/available on each person.  Mandatory 
minimum PPE includes: 
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a.  Hard Hat

b.  Long Pants

c.  Appropriate Safety Shoes

d.  Appropriate Class Reflective Vests

e.  Gloves

f.  Safety Glasses

g.  Hearing Protection

h.  Fall Protection

3.1.1   Worksite Communication

Employees working alone in a remote location or away from other workers 
must be provided an effective means of emergency communications (i.e., 
cellular phone, two-way radios, land-line telephones or other acceptable 
means).  The selected communication must be readily available (easily 
within the immediate reach) of the employee and must be tested prior to 
the start of work to verify that it effectively operates in the 
area/environment.  An employee check-in/check-out communication procedure 
must be developed to ensure employee safety.

3.1.2   Hazardous Material Use

Each hazardous material must receive approval from the Contracting Officer 
or their designated representative prior to being brought onto the job 
site or prior to any other use in connection with this contract.  Allow a 
minimum of 10 working days for processing of the request for use of a 
hazardous material.

3.1.3   Hazardous Material Exclusions

Notwithstanding any other hazardous material used in this contract, 
radioactive materials or instruments capable of producing 
ionizing/non-ionizing radiation (with the exception of radioactive 
material and devices used in accordance with EM 385-1-1  such as nuclear 
density meters for compaction testing and laboratory equipment with 
radioactive sources) as well as materials which contain asbestos, mercury 
or polychlorinated biphenyls, di-isocyanates, lead-based paint, and 
hexavalent chromium, are prohibited.  The Contracting Officer, upon 
written request by the Contractor, may consider exceptions to the use of 
any of the above excluded materials.  Low mercury lamps used within 
fluorescent lighting fixtures are allowed as an exception without further 
Contracting Officer approval.  Notify the Radiation Safety Officer (RSO) 
prior to excepted items of radioactive material and devices being brought 
on Portsmouth Naval Shipyard.

3.1.4   Unforeseen Hazardous Material

Contract documents identify materials such as PCB, lead paint, and friable 
and non-friable asbestos and other OSHA regulated chemicals (i.e. 29 CFR 
Part 1910.1000).  If material(s) that may be hazardous to human health 
upon disturbance are encountered during construction operations, stop that 
portion of work and notify the Contracting Officer immediately.  Within 14 

SECTION 01 35 26.00 22  Page 23



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

calendar days the Government will determine if the material is hazardous.  
If material is not hazardous or poses no danger, the Government will 
direct the Contractor to proceed without change.  If material is hazardous 
and handling of the material is necessary to accomplish the work, the 
Government will issue a modification pursuant to FAR 52.243-4, "Changes" 
and FAR 52.236-2, "Differing Site Conditions."

3.2   PRE-OUTAGE COORDINATION MEETING

Apply for utility outages at least 5 to 15 days in advance.  As a minimum, 
the request must include the location of the outage, utilities being 
affected, duration of outage and any necessary sketches.  Special 
requirements for electrical outage requests are contained elsewhere in 
this specification section.  Once approved, and prior to beginning work on 
the utility system requiring shut down, attend a pre-outage coordination 
meeting with the Contracting Officer to review the scope of work and the 
lock-out/tag-out procedures for worker protection.  No work will be 
performed on energized electrical circuits unless proof is provided that 
no other means exist.

Contracting Officer will, at the Contractor's request, apply  
lockout/tag-out tags and take other actions that, because of experience 
and knowledge, are known to be necessary to make the particular equipment 
safe to work on. (PNSY)

No person, regardless of position or authority, shall operate any switch, 
valve, or equipment that has an official lockout/tag-out tag attached to 
it, nor shall such tag be removed except as provided in this section. (PNSY)

No person shall work on any equipment that requires a lockout/tag-out tag 
unless he, his immediate supervisor, project leader, or a subordinate has 
in his possession the stubs of the required lockout/tag-out tags. (PNSY)

When work is to be performed on electrical circuits, only qualified 
personnel shall perform work on electrical circuits. (PNSY)

A supervisor who is required to enter an area protected by a 
lockout/tag-out tag will be considered a member of the protected group 
provided he notifies the holder of the tag stub each time he enters and 
departs from the protected area. (PNSY)

Shipyard and NAVFAC Personnel use a red lock and a red tag to indicate 
personnel are working on the systems.  Use of a red lock and a red tag is 
highly encouraged to maintain continuity throughout the installation.   
The use of another colored locks and tags (blue for Shipyard workers and 
Yellow for NAVFAC personnel) indicate that the system is out of service 
for some reason. (PNSY)

Identification markings on building light and power distribution circuits 
shall not be relied on for established safe work conditions. (PNSY)

Before clearance will be given on any equipment other than electrical 
(generally referred to as mechanical apparatus), the apparatus, valves, or 
systems shall be secured in a passive condition with the appropriate 
vents, pins, and locks. (PNSY)

Pressurized or vacuum systems shall be vented to relieve differential 
pressure completely. (PNSY)
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Vent valves shall be tagged open during the course of the work. (PNSY)

Where dangerous gas or fluid systems are involved, or in areas where the 
environment may be oxygen deficient, system or areas shall be purged, 
ventilated, or otherwise made safe prior to entry. (PNSY)

3.2.1   Tag Placement(PNSY)

Lockout/tag-out tags shall be completed in accordance with the regulations 
printed on the back thereof and attached to any device which, if operated, 
could cause an unsafe condition to exist.

If more than one group is to work on any circuit or equipment, the 
employee in charge of each group shall have a separate set of 
lockout/tag-out tags completed and properly attached.

When it is required that certain equipment be tagged, the Government will 
review the characteristics of the various systems involved that affect the 
safety of the operations and the work to be done; take the necessary 
actions, including voltage and pressure checks, grounding, and venting, to 
make the system and equipment safe to work on; and apply such 
lockout/tag-out tags to those switches, valves, vents, or other mechanical 
devices needed to preserve the safety provided.  This operation is 
referred to as "Providing Safety Clearance."

3.2.2   Tag Removal (PNSY)

When any individual or group has completed its part of the work and is 
clear of the circuits or equipment, the supervisor, project leader, or 
individual for whom the equipment was tagged shall turn in his signed 
lockout/tag-out tag stub to the Contracting Officer.  That group's or 
individual's lockout/tag-out tags on equipment may then be removed on 
authorization by the Contracting Officer.

3.3   CONTROL OF HAZARDOUS ENERGY (LOCKOUT/TAGOUT)

Provide and operate a Hazardous Energy Control Program (HECP) in 
accordance with EM 385-1-1  Section 12, 29 CFR 1910.333 , 29 CFR 1915.89 , 
and paragraph HAZARDOUS ENERGY CONTROL PROGRAM (HECP).

3.4   FALL PROTECTION PROGRAM

Establish a fall protection program, for the protection of all employees 
exposed to fall hazards.  Within the program include company policy, 
identify roles and responsibilities, education and training requirements, 
fall hazard identification, prevention and control measures, inspection, 
storage, care and maintenance of fall protection equipment and rescue and 
evacuation procedures in accordance with ASSE/SAFE Z359.2  and EM 385-1-1 , 
Sections 21.A and 21.D.

3.4.1   Training

Institute a fall protection training program.  As part of the Fall 
Protection Program, provide training for each employee who might be 
exposed to fall hazards.  Provide training by a competent person for fall 
protection in accordance with EM 385-1-1 , Section 21.C.  Document training 
and practical application of the competent person in accordance with 
EM 385-1-1 , Section 21.C.04 and ASSE/SAFE Z359.2  in the AHA.
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3.4.2   Fall Protection Equipment and Systems

Enforce use of personal fall protection equipment and systems designated 
(to include fall arrest, restraint, and positioning) for each specific 
work activity in the Site Specific Fall Protection and Prevention Plan and 
AHA at all times when an employee is exposed to a fall hazard.  Protect 
employees from fall hazards as specified in EM 385-1-1 , Section 21.

Provide personal fall protection equipment, systems, subsystems, and 
components that comply with EM 385-1-1  Section 21.I, 29 CFR 1926.500  
Subpart M, ASSE/SAFE Z359.0 , ASSE/SAFE Z359.1 , ASSE/SAFE Z359.2 , 
ASSE/SAFE Z359.3 , ASSE/SAFE Z359.4 , ASSE/SAFE Z359.6 , ASSE/SAFE Z359.7 , 
ASSE/SAFE Z359.11 , ASSE/SAFE Z359.12 , ASSE/SAFE Z359.13 , ASSE/SAFE Z359.14 , 
and ASSE/SAFE Z359.15 .

3.4.2.1   Additional Personal Fall Protection

In addition to the required fall protection systems, other protection such 
as safety skiffs, personal floatation devices, and life rings, are 
required when working above or next to water in accordance with EM 385-1-1 , 
Sections 21.O through 21.O.06.  Personal fall protection systems and 
equipment are required when working from an articulating or extendible 
boom, swing stages, or suspended platform.  In addition, personal fall 
protection systems are required when operating other equipment such as 
scissor lifts.  The need for tying-off in such equipment is to prevent 
ejection of the employee from the equipment during raising, lowering, 
travel, or while performing work.

3.4.2.2   Personal Fall Protection Harnesses

Only a full-body harness with a shock-absorbing lanyard or self-retracting 
lanyard is an acceptable personal fall arrest body support device.  The 
use of body belts is not acceptable.  Harnesses must have a fall arrest 
attachment affixed to the body support (usually a Dorsal D-ring) and 
specifically designated for attachment to the rest of the system.  Snap 
hooks and carabiners must be self-closing and self-locking, capable of 
being opened only by at least two consecutive deliberate actions and have 
a minimum gate strength of 3,600 lbs in all directions.  Use webbing, 
straps, and ropes made of synthetic fiber.  The maximum free fall distance 
when using fall arrest equipment must not exceed 6 feet, unless the proper 
energy absorbing lanyard is used.  Always take into consideration the 
total fall distance and any swinging of the worker (pendulum-like motion), 
that can occur during a fall, when attaching a person to a fall arrest 
system.  All full body harnesses must be equipped with Suspension Trauma 
Preventers such as stirrups, relief steps, or similar in order to provide 
short-term relief from the effects of orthostatic intolerance in 
accordance with EM 385-1-1 , Section 21.I.06.

3.4.3   Fall Protection for Roofing Work

Implement fall protection controls based on the type of roof being 
constructed and work being performed.  Evaluate the roof area to be 
accessed for its structural integrity including weight-bearing 
capabilities for the projected loading.

a.  Low Sloped Roofs:

(1) For work within 6 feet of an edge, on a roof having a slope less 
than or equal to 4:12 (vertical to horizontal), protect personnel 
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from falling by use of personal fall arrest/restraint systems, 
guardrails, or safety nets.  A safety monitoring system is not 
adequate fall protection and is not authorized.  Provide in 
accordance with 29 CFR 1926.500 .

(2) For work greater than 6 feet from an edge, erect and install 
warning lines in accordance with 29 CFR 1926.500  and EM 385-1-1 , 
Section L.

b.  Steep-Sloped Roofs:  Work on a roof having a slope greater than 4:1 
(vertical to horizontal) requires a personal fall arrest system, 
guardrails with toe-boards, or safety nets.  This requirement also 
applies to residential or housing type construction.

3.4.4   Horizontal Lifelines (HLL)

Provide HLL in accordance with EM 385-1-1 , Section 21.I.08.d.2.  
Commercially manufactured horizontal lifelines (HLL) must be designed, 
installed, certified and used, under the supervision of a qualified 
person, for fall protection as part of a complete fall arrest system which 
maintains a safety factor of 2 ( 29 CFR 1926.500 ).  The competent person 
for fall protection may (if deemed appropriate by the qualified person) 
supervise the assembly, disassembly, use and inspection of the HLL system 
under the direction of the qualified person.  Locally manufactured HLLs 
are not acceptable unless they are custom designed for limited or site 
specific applications by a Registered Professional Engineer who is 
qualified in designing HLL systems.

3.4.5   Guardrails and Safety Nets

Design, install and use guardrails and safety nets in accordance with 
EM 385-1-1 , Section 21.F.01 and 29 CFR 1926  Subpart M.

3.4.6   Rescue and Evacuation Plan and Procedures

When personal fall arrest systems are used, ensure that the mishap victim 
can self-rescue or can be rescued promptly should a fall occur.  Prepare a 
Rescue and Evacuation Plan and include a detailed discussion of the 
following: methods of rescue; methods of self-rescue or assisted-rescue; 
equipment used; training requirement; specialized training for the 
rescuers; procedures for requesting rescue and medical assistance; and 
transportation routes to a medical facility.  Include the Rescue and 
Evacuation Plan within the Activity Hazard Analysis (AHA) for the phase of 
work, in the Fall Protection and Prevention (FP&P) Plan, and the Accident 
Prevention Plan (APP).  The plan must comply with the requirements of 
EM 385-1-1 , ASSE/SAFE Z359.2 , and ASSE/SAFE Z359.4 .

3.5   SHIPYARD REQUIREMENTS

All personnel who enter the Controlled Industrial Area (CIA) of Portsmouth 
Naval Shipyard must wear mandatory personal protective equipment (PPE) at 
all times and comply with PPE postings of shops both inside and outside 
the CIA.

3.6   WORK PLATFORMS

3.6.1   Scaffolding

Provide employees with a safe means of access to the work area on the 
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scaffold.  Climbing of any scaffold braces or supports not specifically 
designed for access is prohibited.  Comply with the following requirements:

a.  Scaffold platforms greater than 20 feet in height must be accessed by 
use of a scaffold stair system.

 
b.  Ladders commonly provided by scaffold system manufacturers are 

prohibited for accessing scaffold platforms greater than 20 feet 
maximum in height.

c.  An adequate gate is required.

d.  Employees performing scaffold erection and dismantling must be 
qualified.

e.  Scaffold must be capable of supporting at least four times the maximum 
intended load or without appropriate fall protection as delineated in 
the accepted fall protection and prevention plan.

f.  Stationary scaffolds must be attached to structural building 
components to safeguard against tipping forward or backward. 

g.  Special care must be given to ensure scaffold systems are not 
overloaded. 

h.  Side brackets used to extend scaffold platforms on self-supported 
scaffold systems for the storage of material are prohibited.  The 
first tie-in must be at the height equal to 4 times the width of the 
smallest dimension of the scaffold base.

i.  Scaffolding other than suspended types must bear on base plates upon 
wood mudsills (2 in x 10 in x 8 in minimum) or other adequate firm 
foundation.

j.  Scaffold or work platform erectors must have fall protection during 
the erection and dismantling of scaffolding or work platforms that are 
more than six feet.  

k.  Delineate fall protection requirements when working above six feet or 
above dangerous operations in the Fall Protection and Prevention 
(FP&P) Plan and Activity Hazard Analysis (AHA) for the phase of work.

3.6.2   Elevated Aerial Work Platforms (AWPs)

Workers must be anchored to the basket or bucket in accordance with 
manufacturer's specifications and instructions (anchoring to the boom may 
only be used when allowed by the manufacturer and permitted by the CP).  
Lanyards used must be sufficiently short to prohibit worker from climbing 
out of basket.  The climbing of rails is prohibited.  Lanyards with built-in 
shock absorbers are acceptable.  Self-retracting devices are not 
acceptable.  Tying off to an adjacent pole or structure is not permitted 
unless a safe device for 100 percent tie-off is used for the transfer.

Use of AWPs must be operated, inspected, and maintained as specified in the 
operating manual for the equipment and delineated in the AHA.  Operators of 
AWPs must be designated as qualified operators by the Prime Contractor.  
Maintain proof of qualifications on site for review and include in the AHA.
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3.7   EQUIPMENT

3.7.1   Material Handling Equipment (MHE)

a.  Material handling equipment such as forklifts must not be modified 
with work platform attachments for supporting employees unless 
specifically delineated in the manufacturer's printed operating 
instructions.  Material handling equipment fitted with personnel work 
platform attachments are prohibited from traveling or positioning 
while personnel are working on the platform.

b.  The use of hooks on equipment for lifting of material must be in 
accordance with manufacturer's printed instructions.  Material 
Handling Equipment Operators must be trained in accordance with OSHA 
29 CFR 1910 , Subpart N.

c.  Operators of forklifts or power industrial trucks must be licensed in 
accordance with OSHA.

3.7.2   Load Handling Equipment (LHE)

a.  Equip cranes and derricks as specified in EM 385-1-1 , Section 16.

b.  Notify the Contracting Officer 7 calendar days in advance of any LHE 
entering the activity, in accordance with EM 385-1-1 , Section 16.A.02, 
so that necessary quality assurance spot checks can be coordinated.   
Prior to cranes entering federal activities, a Crane Access Permit 
must be obtained from the Contracting Officer.  A copy of the 
permitting process will be provided by the Contracting Officer.
Contractor's operator must remain with the crane during the spot 
check.  Rigging gear must comply with OSHA ASME B30.9  Standards safety 
standards.

c.  Comply with the LHE manufacturer's specifications and limitations for 
erection and operation of cranes and hoists used in support of the 
work.  Perform erection under the supervision of a designated person 
(as defined in ASME B30.5 ).  Perform all testing in accordance with 
the manufacturer's recommended procedures.

d.  Comply with ASME B30.5  for mobile and locomotive cranes, ASME B30.22  
for articulating boom cranes, ASME B30.3  for construction tower 
cranes, ASME B30.8  for floating cranes and floating derricks, 
ASME B30.9  for slings, ASME B30.20  for below the hook lifting devices 
and ASME B30.26  for rigging hardware.

e.  Under no circumstance must a Contractor make a lift at or above 90 
percent of the cranes rated capacity in any configuration.

f.  When operating in the vicinity of overhead transmission lines, 
operators and riggers must be alert to this special hazard and follow 
the requirements of EM 385-1-1  Section 11, and ASME B30.5  or 
ASME B30.22  as applicable.

g.  Do not use crane suspended personnel work platforms (baskets) unless 
the Contractor proves that using any other access to the work location 
would provide a greater hazard to the workers or is impossible.  Do 
not lift personnel with a line hoist or friction crane.  Additionally, 
submit a specific AHA for this work to the Contracting Officer.  
Ensure the activity and AHA are thoroughly reviewed by all involved 
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personnel.

h.  Inspect, maintain, and recharge portable fire extinguishers as 
specified in NFPA 10 , Standard for Portable Fire Extinguishers.

i.  All employees must keep clear of loads about to be lifted and of 
suspended loads.

j.  Use cribbing when performing lifts on outriggers.

k.  The crane hook/block must be positioned directly over the load.  Side 
loading of the crane is prohibited.

l.  A physical barricade must be positioned to prevent personnel access 
where accessible areas of the LHE's rotating superstructure poses a 
risk of striking, pinching or crushing personnel.

m.  Maintain inspection records in accordance by EM 385-1-1 , Section 16.D, 
including shift, monthly, and annual inspections, the signature of the 
person performing the inspection, and the serial number or other 
identifier of the LHE that was inspected.  Records must be available 
for review by the Contracting Officer.

n.  Maintain written reports of operational and load testing in accordance 
with EM 385-1-1 , Section 16.F, listing the load test procedures used 
along with any repairs or alterations performed on the LHE.  Reports 
must be available for review by the Contracting Officer.

o.  Certify that all LHE operators have been trained in proper use of all 
safety devices (e.g. anti-two block devices).

p.  Take steps to ensure that wind speed does not contribute to loss of 
control of the load during lifting operations.  At wind speeds greater 
than 20 mph, the operator, rigger and lift supervisor must cease all 
crane operations, evaluate conditions and determine if the lift may 
proceed.  Base the determination to proceed or not on wind 
calculations per the manufacturer and a reduction in LHE rated 
capacity if applicable.  Include this maximum wind speed determination 
as part of the activity hazard analysis plan for that operation.

3.7.3   Machinery and Mechanized Equipment

a.  Proof of qualifications for operator must be kept on the project site 
for review.

b.  Manufacture specifications or owner's manual for the equipment must be 
on-site and reviewed for additional safety precautions or requirements 
that are sometimes not identified by OSHA or USACE EM 385-1-1 .  
Incorporate such additional safety precautions or requirements into 
the AHAs.

3.7.4   USE OF EXPLOSIVES

Use of explosives is not allowed on Portsmouth Naval Shipyard. 

3.8   EXCAVATIONS

Soil classification must be performed by a competent person in accordance 
with 29 CFR 1926  and EM 385-1-1 .
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3.8.1   Utility Locations

Provide a third party, independent, private utility locating company 
(cannot be the Government's locating company) to positively identify any 
utilities when core drilling or performing demolition.  This applies to 
all interior and exterior concrete or masonry wall/floor assembly in the 
area that work is to be performed.  This is in addition to any Portsmouth 
Naval Shipyard locating service and coordinated with the Portsmouth Naval 
Shipyard utility department.

For work completed at the Portsmouth Naval Shipyard, See Attachment B - 
"PORTSMOUTH NAVAL SHIPYARD UTILITY LOCATING PROCEDURES." (PNSY)

3.8.2   Utility Location Verification

Physically verify underground utility locations, including utility depth, 
by hand digging using wood or fiberglass handled tools when any adjacent 
construction work is expected to come within three feet of the underground 
system. he Contractor shall take into account existing conditions plans 
for the area: these include, but may not be limited to the PNS Total Map, 
As-builts for Berths 1,2A and 2B, and PNS Project P266.

3.8.3   Utilities Within and Under Concrete, Bituminous Asphalt, and Other 
Impervious Surfaces (Including Dry Dock and Berth Walls)

Utilities located within and under concrete slabs or pier/dry dock 
structures, bridges, parking areas, and the like, are extremely difficult 
to identify. Whenever contract work involves chipping, saw cutting, or 
core drilling through concrete, bituminous asphalt or other impervious 
surfaces, the existing utility locations must be coordinated with 
Portsmouth Naval Shipyard utility departments in addition to location and 
depth verification by a third party, independent, private locating 
company.  The third party, independent, private locating company must 
locate utility depth by use of Ground Penetrating Radar (GPR), bore scope, 
or ultrasound prior to the start of demolition and construction.  Outages 
to isolate utility systems must be used in circumstances where utilities 
are unable to be positively identified.  The use of historical drawings 
does not alleviate the Contractor from meeting this requirement.  Any 
markings made during the utility investigation must be maintained 
throughout the Contract.

3.9   ELECTRICAL 

Perform electrical work in accordance with EM 385-1-1 , Appendix A, 
Sections 11 and 12.

3.9.1   Conduct of Electrical Work

As delineated in EM 385-1-1 , electrical work is to be conducted in a 
de-energized state unless there is no alternative method for accomplishing 
the work.  In those cases obtain an energized work permit from the 
Contracting Officer.  The energized work permit application must be 
accompanied by the AHA and a summary of why the equipment/circuit needs to 
be worked energized.  Underground electrical spaces must be certified safe 
for entry before entering to conduct work.  Cables that will be cut must 
be positively identified and de-energized prior to performing each cut.  
Attach temporary grounds in accordance with ASTM F855 and IEEE 1048 .  
Perform all high voltage cable cutting remotely using hydraulic cutting 
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tool.  When racking in or live switching of circuit breakers, no 
additional person other than the switch operator is allowed in the space 
during the actual operation.  Plan so that work near energized parts is 
minimized to the fullest extent possible.  Use of electrical outages clear 
of any energized electrical sources is the preferred method.

When working in energized substations, only qualified electrical workers 
are permitted to enter.  When work requires work near energized circuits 
as defined by NFPA 70 , high voltage personnel must use personal protective 
equipment that includes, as a minimum, electrical hard hat, safety shoes, 
insulating gloves and electrical arc flash protection for personnel as 
required by NFPA 70E.  Insulating blankets, hearing protection, and 
switching suits may also be required, depending on the specific job and as 
delineated in the Contractor's AHA.  Ensure that each employee is familiar 
with and complies with these procedures and 29 CFR 1910.147 .

3.9.2   Qualifications

Electrical work must be performed by QP personnel with verifiable 
credentials who are familiar with applicable code requirements.  
Verifiable credentials consist of State, National and Local Certifications 
or Licenses that a Master or Journeyman Electrician may hold, depending on 
work being performed, and must be identified in the appropriate AHA.  
Journeyman/Apprentice ratio must be in accordance with State and Local 
requirements applicable to where work is being performed.

3.9.3   Arc Flash

Conduct a hazard analysis/arc flash hazard analysis whenever work on or 
near energized parts greater than 50 volts is necessary, in accordance 
with NFPA 70E.

All personnel entering the identified arc flash protection boundary must 
be QPs and properly trained in NFPA 70E requirements and procedures.  
Unless permitted by NFPA 70E, no Unqualified Person is permitted to 
approach nearer than the Limited Approach Boundary of energized conductors 
and circuit parts.  Training must be administered by an electrically 
qualified source and documented.

3.9.4   Grounding

Ground electrical circuits, equipment and enclosures in accordance with 
NFPA 70  and IEEE C2  to provide a permanent, continuous and effective path 
to ground unless otherwise noted by EM 385-1-1 .

Check grounding circuits to ensure that the circuit between the ground and 
a grounded power conductor has a resistance low enough to permit 
sufficient current flow to allow the fuse or circuit breaker to interrupt 
the current.

Report all grounding test data in the daily report, and as a summary in 
the monthly report submitted with Request for Payment.

3.9.5   Testing

Temporary electrical distribution systems and devices must be inspected, 
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tested and found acceptable for Ground-Fault Circuit Interrupter (GFCI) 
protection, polarity, ground continuity, and ground resistance before 
initial use, before use after modification and at least monthly.  Monthly 
inspections and tests must be maintained for each temporary electrical 
distribution system, and signed by the electrical CP or QP.

3.9.6   Portable Extension Cords

Size portable extension cords in accordance with manufacturer ratings for 
the tool to be powered and protected from damage.  Immediately remove from 
service all damaged extension cords.  Portable extension cords shall meet 
the requirements of EM 385-1-1 , NFPA 70E, and OSHA electrical standards.

        -- End of Section --
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1 CONTRACTOR CRANE, MULTI-PURPOSE MACHINE, FORKLIFT, CONSTRUCTION 

EQUIPMENT, AND RIGGING GEAR REQUIREMENTS 
 

1.1 The following is a list of requirements that contractors shall comply with for all contracts that may 
result in the use of a category 1 or 4 crane, multi-purpose machines, forklifts, construction equipment, and rigging 
gear when used on Navy property to lift suspended loads. Non-compliance with the requirements of this instruction 
may result in denial of access, stopping of operations, or removal from Navy property. 

 
1.2 References: 

 

1.2.1 NAVFAC P-307, Management of Weight Handling Equipment 
 

1.2.2 American Society of Mechanical Engineers (ASME) B30.3 (tower cranes), B30.5 (mobile 
cranes), B30.8 (floating cranes), B30.9 (slings), B30.20 (below the hook lifting devices), B30.22 (articulating 
booms), B30.26 (rigging hardware); ANSI/ITSDF B56.6 (rough terrain forklifts); Safety Standards for Cableways, 
Cranes, Derricks, Hoists, Hooks, Jacks, and Slings 

 
1.2.3 CFR, Title 29, Chapter XVII, Part 1917, Marine Terminals. 

 
1.2.4 CFR, Title 29, Chapter XVII, Part 1926, Safety and Health Regulations for Construction 

 
1.2.5 CFR, Title 29, Chapter XVII, Part 1915, Occupational Safety and Health Standards for 

Shipyard Employment 
 

1.2.6 OPNAVINST 5100.23, Navy Safety and Occupational Health Program Manual 
 

1.2.7 EM 385-1-1, Safety and Health Requirements Manual, U.S. Army Corps of Engineers 
 

1.2.8 NAVFAC Guide Specification NFGS-01525D, Safety Requirements 
 

1.3 These requirements are solely intended to provide for the protection of Government property and 
personnel and are not intended to, and do not, in any manner whatsoever, relieve the contractor of its responsibility, 
including, without limitation, its responsibility for the protection of its equipment and personnel. 

 
1.4 Notification Requirement: Contractor shall notify the Contracting Officer 7 calendar days in 

advance of the intent of bringing a non-Navy owned crane onto Navy property or of any multi-purpose machines, 
material handling equipment, or construction equipment that may be used in a crane-like application to lift suspended 
loads. The contractor shall also specify when crane entry onto Navy property is scheduled during back shift, 
weekend, or holiday hours of operation. All entries shall be through a prearranged entry point. The following 
documentation shall be provided along with notification: a copy of the Certification of Compliance (reference 1.2.1) 
and objective evidence of operator qualifications for cranes with rated capacities of 2,000 lbs. or greater. Failure to 
schedule or provide necessary documentation may result in the crane being denied access to the facility. 

 

 
1.5 The contractor shall comply with applicable reference 1.2.2 standards (e.g., B30.3 for construction 

tower cranes, B30.5 for mobile cranes, B30.8 for floating cranes, B30.9 for slings, B30.20 for below the hook lifting 
devices, and B30.22 for articulating boom cranes), B30.26 for rigging hardware, and ANSI/ITSDF B56.6 for rough 
terrain forklifts). For barge mounted mobile cranes, require a third party certification from an OSHA accredited 
organization (or from a state accredited organization for those states with OSHA approved state plans), a load indicating 
device, a wind-indicating device, and a marine type list and trim indicator readable in one-half degree increments. Third 
party certification is not required for barge-mounted mobile cranes at naval activities in foreign countries. 
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1.6 Certification of Compliance (reference 1.2.1): The contractor shall complete a certificate of 
compliance that the crane (or other machine if used to lift suspended loads) and rigging gear meet applicable OSHA  
and ANSI/ASME regulations (with the contractor citing which OSHA regulations are applicable, e.g., cranes/multi- 
purpose machines used in cargo transfer shall comply with reference 1.2.3; cranes/multi-purpose machines used in 
construction, demolition, or maintenance shall comply with reference 1.2.4; cranes/multi-purpose machines used in ship 
repair shall comply with reference 1.2.5; slings shall comply with ASME B30.9; rigging hardware shall comply with 
ASME B30.26). For cranes (or other machine if used to lift suspended loads) and rigging equipment at naval activities 
in foreign countries, the contractor shall certify that the crane and rigging gear conform to the appropriate host country 
safety standards. The contractor shall also certify that all of its crane (or other machine) operators working on the naval 
activity have been trained not to bypass safety devices (e.g., anti-two block devices) during lifting operations, and that its 
operators, riggers, and company officials are aware of the actions required in the event of an accident as specified in the 
contract. Require that the certifications be posted on the crane. When a crane on Navy property is not authorized for use, 
the Certification of Compliance shall state, “Operation of this Crane is NOT Authorized.” 

 
1.7 The contractor shall certify (reference 1.2.1) that the crane or machine operator is qualified and trained 

for the operation of the crane to be used. For mobile and commercial truck mounted cranes with OEM rated capacities   
of greater than 2,000 pounds, the crane operator shall be designated as qualified by a source that qualifies crane operators 
(i.e., a union, a government agency, or an organization that tests and qualifies crane operators). Proof of current 
qualification shall be provided. 

 
1.8 For multi-purpose machines, material handling equipment and construction equipment used to lift 

loads suspended by rigging equipment, the contractor shall have proof or authorization from the machine OEM that 
the machine is capable of making lifts of loads suspended by rigging equipment. The contractor shall demonstrate 
that the equipment is properly configured to make such lifts and is equipped with a load chart. 

 
1.9 All hooks used on cranes, hoists, other machines, and rigging gear shall have self-closing latches  

or the throat opening shall be "moused" (secured with wire, rope, heavy tape, etc.) or otherwise secured to prevent  
the attached item from coming free of the hook under a slack condition. The following exceptions apply and shall be 
approved by the contractor’s technical organization: items where the hook throat is fully obstructed and not   
available for manual securing and lifts where securing the hook throat increases the danger to personnel such as 
forge shop, dip tank, or underwater work. 

 
1.10 Loading Limitations: 

 

CAUTION: Piers and waterfront areas such as along dry docks 
and quay walls may have load restrictions. 

 
1.10.1 The contractor shall notify the Contracting Officer prior to moving a crane on a pier, dry 

dock, or other waterfront area. Provide the Contracting Officer with the crane make, model, and configuration in 
which it is to be used. 

 
 

 
contract. 

1.10.2 The contractor shall comply with crane access routes and load limitations issued with the 

 

1.10.3 Allowable Surface Loads. Loads transferred to soils and pavements shall be minimized to a 
desired maximum of 3000 pounds per square foot, by placement of cribbing or steel pads under rubber-tired crane 
outriggers and trailer stanchions/sand shoes, or by placement of mats under treads of crawler cranes. Visually 
inspect areas adjacent to cribbing or plates and report any unusual bituminous pavement surface conditions, 
irregularities, or cracking to the Contracting Officer. 

 
1.10.3.1 Outriggers of rubber-tired cranes shall be landed on two layers of timbers of appropriate 

thickness, oriented at right angles to each other, or landed on properly designed steel pads. Treads of crawler cranes 
shall run on appropriate mats. Use and design of cribbing, plates and mats shall be in a manner consistent with 
general construction industry standards. 
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1.10.3.2 Position loads that will remain on trailers detached from tractors to attain a distribution of 65 
percent to rear axles and 35 percent to front support stanchions/sand shoes. For example, assuming an 83000 pound 
maximum gross weight and a soil bearing pressure of 3000 pounds per square foot, the required support under each 
sand shoe would be 2.5 feet x 2.5 feet. Accordingly, two tiers of timber cribbing at right angles, each 2.5 feet x 2.5 
feet x 4 inches, or a properly designed 2.5 feet x 2.5 feet steel pad would be utilized under each trailer stanchion/ 
sand shoe. 

 
1.11 Prior to making any critical lift, the contractor shall provide a critical lift plan for each of the following 

lifts: lifts over 75 percent of the capacity of the crane, hoist, or other machine (50 percent of the capacity of a barge 
mounted mobile crane’s hoists) at any radius of lift; lifts involving more than one crane, hoist, or other machine; lifts of 
personnel (lifts of personnel suspended by rigging equipment from multi-purpose machines, material handling  
equipment, or construction equipment shall not be permitted); lifts made in the vicinity of overhead power lines; erection 
of cranes; and lifts involving non-routine rigging or operation, sensitive equipment, or unusual safety risks. The plan  
shall include the following as applicable: 

 
1.11.1 The size and weight of the load to be lifted, including crane (or other machine) and rigging 

equipment that add to the weight. The OEM's maximum load capacities for the entire range of the lift shall also be 
provided. 

 
1.11.2 The lift geometry, including the crane (or other machine) position, boom length and angle, height 

of lift, and radius for the entire range of the lift. Applies to both single and tandem crane/machine lifts. 
 

1.11.3 A rigging plan, showing the lift points, rigging equipment, and rigging procedures. 
 

1.11.4 The environmental conditions under which lift operations are to be stopped. 
 

1.11.5 For lifts of personnel, the plan shall demonstrate compliance with the requirements of reference 
 

1.11.6 For barge mounted mobile cranes, barge stability calculations identifying crane 
placement/footprint; barge list and trim based on anticipated loading; and load charts based on calculated list and trim 
specific to the barge the crane is mounted on. The amount of list and trim shall be within the crane manufacturer’s 
requirements. 

 
1.11.7 For lifts in the vicinity of overhead power lines (i.e., if any part of the crane or other machine, 

including the fully extended boom of a telescoping boom crane or machine, or the load could approach the distances 
noted in figure 10-3 of reference 1.2.1 during a proposed operation), the plan shall demonstrate compliance to 29 CFR 
1926.550(a)(15). 

 
1.12 The following additional documentation is required for contractor provided tower cranes (those cranes 

defined by ASME B30.3). 
 

1.12.1 Foundation design and requirements 
 

1.12.2 Installation instructions 1.12.4 
 

1.12.3 Assembly and disassembly instructions including climbing/jumping instructions if applicable 
 

1.12.4 Operating manual, limitations, and precautions 
 

1.12.5 Periodic inspection and maintenance requirements 
 

1.13 Crane and Rigging Gear Accident Reporting and Record Keeping: Contractor’s operating cranes 
on Navy property shall report all WHE accidents that occur incidental to an operation, project, or facility as 
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prescribed by paragraphs (1.10.1) through (1.10.3) requirements below. Contractors shall report directly to their 
respective Contracting Officer. There are two general categories of accidents as defined below. Crane accidents are 
those that occur during operation of a crane. Rigging gear accidents are those that occur when gear is used by itself 
in weight handling operation i.e., without a crane. 

 
1.13.1 Crane Accident: For the purpose of this definition, it is assumed there is an "operating 

envelope" around any crane, and inside the envelope are the following elements: 
 

 The crane 
 The operator 
 The rigger(s) and crane walker 
 Other personnel involved in the operation (supervisor, mechanic, tag line handler, engineer, 

etc.) 
 The rigging gear between the hook and the load 
 The load 
 The crane's supporting structure (ground, rail, etc.) 
 The lift procedure 

 
1.13.1.1 Definition: A crane accident occurs when any one or more of the six elements in the 

operating envelope fails to perform correctly during operation, including operation during maintenance, or testing 
resulting in the following: 

 
 Personnel injury or death. Minor injuries that are inherent in any industrial operation, 

including strains and repetitive motion related injuries, shall be reported by the normal 
personnel injury reporting process in lieu of these requirements. 

 Material or equipment damage 
 Dropped load 
 Derailment 
 Two-blocking 
 Overload (This includes load tests when the test load tolerance is exceeded.) 
 Collision, including unplanned contact between the load, crane, and/or other objects. 

 
A component failure (e.g., motor burnout, gear tooth failure, bearing failure) is not considered an accident solely due 
to material or equipment damage unless the component failure results in damage to other components (e.g., dropped 
boom, dropped load, roll over, etc.). [Bullets] 3, 4, 5, 6, and 7 are considered crane accidents even though no 
material damage or injury occurs. 

 
Exception: If a crane is used as an anchor point for a portable hoist/rigging gear, rigging gear accident as defined in 
paragraph 1.10.2 below is not considered a crane accident if the crane is not being operated (no functions are in 
motion) at the time of the rigging gear accident, unless the accident results in an overload or damage to the crane, in 
which case it shall be reported as a crane accident. 

 
1.13.2 Rigging Gear Accidents: For the purpose of this definition, it is assumed there is an 

“operating envelope” around any weight handling operation, and inside the envelope are the following: 
 

 Rigging gear and miscellaneous equipment 
 The user of the gear or equipment 
 Other personnel involved in the operation (supervisor, mechanic, tag line handler, engineer, 

etc.) 
 The load 
 The gear or equipment’s supporting structure 
 The load’s rigging path 
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 The rigging procedure 
 

1.13.2.1 Definition. A rigging gear accident occurs when any one or more of the five elements in 
the operating envelope fails to perform correctly during weight handling operations resulting in the following: 

 
 Personnel injury or death. Minor injuries that are inherent in any industrial operation, 

including strains and repetitive motion related injuries, shall be reported by the normal 
personnel injury reporting process of the activity in lieu of these requirements. 

 Material or equipment damage that requires the damaged item to be repaired because it can 
no longer perform its intended function. This does not include superficial damage such as 
scratched paint, damaged lagging, or normal wear on rigging gear. 

 Dropped load. 
 Two-blocking of cranes and powered hoists. 
 Overload. (This includes load tests when the test load tolerance is exceeded.) 

 
A component failure (e.g., motor burnout, gear tooth failure, bearing failure) is not considered an accident solely due 
to material or equipment damage unless the component failure results in damage to other components (e.g., dropped 
load, damaged load, etc.). [Bullets] 3, 4, and 5 are considered accidents even though no material damage or injury 
occurs. 

 
1.13.3 The contractor shall notify the Contracting Officer as soon as practical, but not later than four 

hours, after any WHE accident. The contractor shall secure the accident site and protect evidence until released by 
the Contracting Officer. The contractor shall conduct an accident investigation to establish the root cause(s) of the 
accident. Crane operations shall not proceed until cause is determined and corrective actions have been   
implemented to the satisfaction of the Contracting Officer. The contractor shall provide the Contracting Officer 
within 30 days of any accident a Crane and Rigging Gear Accident Report using the form provided in reference1.2.1 
consisting of a summary of circumstances, an explanation of causes(s), photographs if available, and corrective 
actions taken. These notifications and reporting requirements are in addition to those promulgated by reference 
1.2.6 and related claimant instructions. 

 
1.14 Each contractor shall perform the following actions prior to conducting crane operations on Navy 

property: 
 

1.14.1 Inspection Requirements: It shall be the sole responsibility of the contractor to assure the 
Contracting Officer and/or designated Navy personnel that the crane and associated rigging gear are in good 
working order and safe for use. 

 
1.14.1.1 Crane Inspection: Perform pre-operational inspection of the crane in the presence of a 

representative of the Contracting Office of the crane prior to starting work on Navy property. Inspection shall meet 
all applicable reference 1.2.2, reference 1.2.7 (for NAVFAC construction contracts), and OSHA requirements. 

 
1.14.1.2 Wire Rope Inspection: Perform a Wire Rope Inspection in the presence of a 

representative of the contracting office to applicable reference 1.2.2, reference 1.2.7 (for NAVFAC construction 
contracts), and OSHA requirements. 

 
1.14.1.3 Rigging Gear Inspection: Perform a Rigging Gear Inspection in the presence of a 

representative of the contracting office to applicable reference 1.2.2, reference 1.2.7 (for NAVFAC construction 
contracts), and OSHA requirements. 
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APPENDIX P – CONTRACTOR CRANE (OR ALTERNATE MACHINE USED TO 
LIFT SUSPENDED LOAD) AND RIGGING GEAR REQUIREMENTS 

 

CERTIFICATE OF COMPLIANCE 
This certificate shall be signed by an official of the company that provides cranes (or multi-purpose machines, material 
handling equipment, or construction equipment used to lift loads suspended by rigging gear) or rigging gear for any 
application under this contract. Post a completed certificate on each crane or alternate machine (or in the contractor’s 
on-site office for rigging operations) brought onto Navy property. 
CONTRACTING OFFICER’S POINT OF CONTACT (Government 
Representative) PHONE 

PRIME CONTRACTOR/PHONE CONTRACT NUMBER 

CRANE OR ALTERNATE MACHINE SUPPLIER/PHONE

(if different from prime contractor) 
CRANE OR ALTERNATE 
MACHINE NUMBER (i.e., ID 
number) 

CRANE OR ALTERNATE MACHINE MANUFACTURER/TYPE/CAPACITY

CRANE OR ALTERNATE MACHINE OPERATOR'S NAME(S)

I certify that 
1. The above noted crane or alternate machine and all rigging gear conform to applicable OSHA regulations (host 
country regulations for naval activities in foreign countries) and applicable ASME B30 standards. The following 
OSHA regulations and ASME standards apply:   
2. The operators noted above have been trained and are qualified for the operation of the above noted crane(s) or 
alternate machine(s). 
3. The operators noted above have been trained not to bypass safety devices during lifting operations. 
4. The operators, riggers and company officials are aware of the actions required in the event of an accident as 
specified in the contract. 

COMPANY OFFICIAL SIGNATURE DATE 

COMPANY OFFICIAL NAME/TITLE 

POST ON CRANE (OR ALTERNATE MACHINE) 
(IN CAB OR VEHICLE) 

(or in the contractor’s on-site office for rigging operations) 
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CONTRACTOR CRANE ENTRY CHECKLIST

FIGURE P-2

 

 

 
 

 
1 

Crane Company: Date of Entry: 

Crane Manufacturer/Crane Model/Crane Number: Time of Entry: 

2 Date of Annual Inspection Expiration  

3 Date of Quadrennial Inspection Expiration  

 
4 Name & phone number of Contracting Official (or designated local 

representative) 
Contracting Official 

Phone Number 
 

5 
 
Does the package include a routine or critical lift plan? Yes No 

6 Location of lift site?  

 
7 Duration crane will be continuously on the job site (hrs, days, 

weeks…) 
 

 

 
8 

Does plan include certification from contractor that the crane complies with ASME B30 standard 
[B30.5 (mobile cranes), B30.8 (floating cranes), B30.22 (articulating boom cranes), or B30.3 
(construction tower cranes)] as applicable? 

 
Yes No 

 
9 

 
Does plan include a certificate of compliance? Yes No 

 
 
10 

Which OSHA regulations does the certificate of compliance indicate? (For cranes 
used in cargo transfer, 29 CFR 1917 applies; for cranes used in construction, 
demolition, or maintenance, 29 CFR 1926 applies; for cranes used in shipbuilding, 
ship repair, or ship breaking, 29 CFR 1915 applies). 

 

 
 
11 

Does plan include valid medical certificate and proof of operator qualification from a 
source that qualifies crane operators (union, governmental agency, or an organization that 
tests and qualifies crane operators)? Verify qualification for each back-up operator (if 
provided) on the certificate of compliance. 

 

 
Yes 

 

 
No 

 
N/A

 
12 

 
Does the plan designate a qualified Rigger-in-Charge Yes No 

13 What is the weight of the heaviest load to be lifted? lbs.

14 What is the weight of the rigging gear? lbs.
 
 
 
 
 
15 

 

 
 
 
 
What are the crane components (and their weights) that add to the weight of 
the load (hook, jib, etc.)? 

Main Block lbs.

Aux. Block lbs.

Jib 
(Stowed) 

 
lbs.

Jib 
(Erected) 

 
lbs.

Other lbs.

16 What is the maximum total crane lift (sum of 13, 14 & 15 above)? TOTAL lbs.

17 What is the capacity of the crane as configured lbs.

18 What percentage of crane capacity does this lift represent? %
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CONTRACTOR CRANE ENTRY CHECKLIST

FIGURE P-2

 

 

 
 

 
 

 
19 

 
What is the main boom length? If a jib will be utilized, indicate the length and 
offset. 

MAIN JIB OFFSET 
     

20 What are the minimum and maximum load radii? Min   Max  

 
21 

 
Does the plan include the manufacturer’s load chart for entire range of lift(s)? Yes No 

 
22 Does plan include ground loading and outrigger reaction data to determine cribbing 

requirements, or a Waterfront Operational Permit? 
Yes No N/A

 
23 

 
For crawler crane, does the plan indicate area restrictions for operation? Yes No N/A

 
24 

 
For floating crane, does plan include maximum allowable list? Yes No N/A

 

 
25 

For mobile crane mounted on barge, is crane equipped with load indicating device? Wind 
indicating device? Marine type list and trim indicator (readable in one-half degree 
increments)? 

 
Yes 

 
No N/A

 
26 

 
For mobile crane mounted on barge, does plan include revised load chart? Yes No N/A

 
27 What are the environmental conditions under which crane 

operations are to be stopped? 
 

 
28 

Will the crane perform critical lifts? (If no, skip items 29 –49.) Yes No 

 

 
29 

What circumstances require this lift to be classified as a 
critical lift? (Blind lift, 75% of chart, non-routine 
rigging, etc.) 

 

 
30 What are the exact dimensions of the load? (L x 

W x H) 
 

 
31 

 
Does the plan indicate the crane position? (Overhead view) Yes No 

32 What is the maximum lift height of the lift?  

33 What is the minimum boom angle?  

34 What is the maximum boom angle?  

35 What is the name of the operator?  

 
36 Indicate name(s) of backup operator (if 

required). 
 

 
37 

 
Does the plan show lift points? Yes No 

 
38 

 
Does the plan describe the rigging procedures? Yes No 

 
39 

 
Does the plan indicate rigging hardware requirements? Yes No 



SECTION 01 35 26 – ATTACHMENT A

CONTRACTOR CRANE ENTRY CHECKLIST

FIGURE P-2

 

 

 
 
40 

 
For personnel lifts, does the plan demonstrate compliance with 29 CFR 1926.550? Yes No N/A

 
41 

 
Does EM 385-1-1 govern this lift? Yes No N/A

 
42 What are the coordination and communication 

requirements for the lift (e.g., radio and hand signals)? 
 

 
43 For tandem or tailing crane lifts, does the plan indicate the make and model of the crane, 

the line, boom, and swing speeds, and the requirement for an equalizer beam? 
Yes No N/A

44 For floating cranes, refer to questions 20-22? 

45 What is the name of the lift supervisor?  

 
56 

 
Does the plan indicate the qualifications of the lift supervisor? Yes No 

47 What are the names of the riggers?  

 
48 

 
Does the plan indicate the qualifications of the riggers? Yes No 

 
49 

 
Did all involved personnel (Operator, Riggers, Lift Supervisor, etc.) sign the critical lift plan? Yes No 

 
 
 
 

Name  
Organization 

Signature Date Phone 

 
Contracting Official:        

 
wed By        
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PORTSMOUTH NAVAL SHIPYARD UTILITY LOCATING PROCEDURES 

 

LOCATION OF UNDERGROUND FACILITIES 
 
B1.1 General 
 

Excavation or ground penetrating work is defined as any operation in which 
earth, rock or other material below ground is moved or otherwise displaced, 
by means of power and hand tools, power equipment which includes grading, 
trenching, digging, boring, auguring, tunneling, scraping and cable or pipe 
driving except tilling of soil, gardening or displacement of earth, rock or 
other material for agricultural purposes. Removal of bituminous concrete 
pavement or concrete is not considered excavation 

 

 
Ground penetrating work may include but is not limited to installing fence 
posts, probes, borings, piles, sign posts, stakes or anchor rods of any kind 
that penetrates the soil more than 3”. 

 
The “Excavator” is defined as the person directly responsible for performing 
the excavation or ground penetrating work. 

 
B1.2 Underground Utilities 
 

The Contractor/Excavator shall fully comply with the State of Maine “DIG 
SAFE “law (Title 23, MRSA 3360-A). 

 
Existing underground utilities shown on the plans are based on PNS Yard 
Plates and are shown in their approximate locations only. 

 
The Excavator shall pre-mark the excavation area in “White Paint Only”. 
(Field notes may be done in Pink paint). 

 
The Excavator shall notify “DIG SAFE” (1-888-344-7233) at least within 
14calendar days, but no more than 30 calendar days prior to the commencement 
of the excavation or ground penetrating activity. 

 
The Excavator shall prepare a PWD ME Dig Safe Utility Locate Request Format 
least within 14 calendar days prior to the commencement of the excavation or 
ground penetrating activity and submit the Form to the Contracting Officer. 
(The PDW ME Dig Safe Form is attached at the end of this Section.) 

 
The Government will locate and mark the underground utilities within 14 
calendar days of receiving the Dig Safe Notification. 

 
Excavation or ground penetrating activities cannot commence until the 
utilities have been marked in the field and the PWD ME Dig Safe Utility Locate 
Form has been returned indicating the PWD ME Dig Safe review process has 
been completed and excavation has been approved by the Contracting Officer. 

 
If the excavation or ground penetrating activities do not commence within27 
days of Dig Safe notification or the excavation work is expanded outside the 
location originally specified in the notification, the Excavator shall 
re-notify Dig Safe, the Contracting Officer and the PWD ME Dig Safe 
Coordinator. 



PORTSMOUTH NAVAL SHIPYARD UTILITY LOCATING PROCEDURES 

The Contractor shall maintain the utility markings though out the contract 
period. If additional markings are required, the Excavator shall re-notify Dig 
Safe, the Contracting Officer and the PWD ME Dig Safe Coordinator. Re-markings 
will be completed at the Contractor’s expense. 
 
The Contractor shall contact the PWD ME Dig Safe Coordinator at 207-438-1082 
if there are any questions regarding the underground utilities or the Dig Safe 
notification 
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SECTION 01 42 00

SOURCES FOR REFERENCE PUBLICATIONS
11/14

PART 1   GENERAL

1.1   REFERENCES

Various publications are referenced in other sections of the 
specifications to establish requirements for the work.  These references 
are identified in each section by document number, date and title.  The 
document number used in the citation is the number assigned by the 
standards producing organization (e.g.   ASTM B564 Standard Specification 
for Nickel Alloy Forgings).  However, when the standards producing 
organization has not assigned a number to a document, an identifying 
number has been assigned for reference purposes.

1.2   ORDERING INFORMATION

The addresses of the standards publishing organizations whose documents 
are referenced in other sections of these specifications are listed below, 
and if the source of the publications is different from the address of the 
sponsoring organization, that information is also provided.

ACOUSTICAL SOCIETY OF AMERICA (ASA)
1305 Walt Whitman Road, Suite 300
Melville, NY 11747-4300
Ph:   516-576-2360
Fax:  631-923-2875
E-mail:  asa@aip.org
Internet: http://asa.aip.org

AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA)
30 West University Drive
Arlington Heights, IL  60004-1893
Ph:   847-394-0150
Fax:  847-253-0088
E-mail: amca@amca.org
Internet:  http://www.amca.org

AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI)
2111 Wilson Blvd, Suite 500
Arlington, VA  22201
Ph:   703-524-8800
Fax:  703-562-1942
Internet: http://www.ahrinet.org

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)
1827 Walden Office Square, Suite 550
Schaumburg, IL  60173-4268
Ph:   847-303-5664
Fax:  847-303-5774
E-mail: customerservice@aamanet.org
Internet:  http://www.aamanet.org
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AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)
444 North Capital Street, NW, Suite 249
Washington, DC  20001
Ph:   202-624-5800
Fax:  202-624-5806
E-Mail: info@aashto.org
Internet:  http://www.aashto.org

AMERICAN BUREAU OF SHIPPING (ABS)
16855 Northchase Drive
Houston, TX 77060 USA
Ph:   281-877-5800
Fax:  281-877-5803
E:Mail:  ABS-WorldHQ@eagle.org
Internet:  http://www.eagle.org

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)
38800 Country Club Drive
Farmington Hills, MI  48331-3439
Ph:   248-848-3700
Fax:  248-848-3701
E-mail: bkstore@concrete.org
Internet:  http://www.concrete.org

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)
One East Wacker Drive, Suite 700
Chicago, IL  60601-1802
Ph:   312-670-2400
Fax:  312-670-5403
Bookstore: 800-644-2400
E-mail:  aisc@ware-pak.com
Internet:  http://www.aisc.org

AMERICAN IRON AND STEEL INSTITUTE (AISI)
25 Massachusetts Avenue, NW Suite 800
Washington, DC 20001
Ph:   202-452-7100
Internet:  http://www.steel.org

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
1899 L Street, NW,11th Floor
Washington, DC 20036
Ph:   202-293-8020
Fax:  202-293-9287
E-mail:  storemanager@ansi.org
Internet:  http://www.ansi.org/

AMERICAN RAILWAY ENGINEERING AND MAINTENANCE-OF-WAY ASSOCIATION 
(AREMA)
4501 Forbes Blvd., Suite 130
Lanham, MD  20706
Ph:   301-459-3200
Fax:  301-459-8077
E-mail:  bcaruso@arema.org
Internet: http://www.arema.org

AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING (ASNT)
P.O. Box 28518
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1711 Arlingate Lane
Columbus, OH  43228-0518
Ph:   800-222-2768; 614-274-6003
Fax:  614-274-6899
E-mail:  tjones@asnt.org
Internet: http://www.asnt.org

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)
1801 Alexander Bell Drive
Reston, VA  20191
Ph:   703-295-6300; 800-548-2723
E-mail:  member@asce.org
Internet:  http://www.asce.org

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)
1791 Tullie Circle, NE
Atlanta, GA  30329
Ph:   800-527-4723 or 404-636-8400
Fax:  404-321-5478
E-mail:  ashrae@ashrae.org
Internet:  http://www.ashrae.org

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)
1800 East Oakton Street
Des Plaines, IL  60018
Ph:  847-699-2929
Internet:  http://www.asse.org

AMERICAN WATER WORKS ASSOCIATION (AWWA)
6666 West Quincy Avenue
Denver, CO  80235-3098
Ph:  303-794-7711 
E-mail:  distribution@awwa.org
Internet:  http://www.awwa.org

AMERICAN WELDING SOCIETY (AWS)
13301 NW 47 Ave
Miami, FL 33054

Ph:   888-WELDING, 305-824-1177, 305-826-6192
Fax:  305-826-6195
E-mail:  customer.service@awspubs.com
Internet: http://www.aws.org

ASME INTERNATIONAL (ASME)
Two Park Avenue, M/S 10E
New York, NY 10016-5990
Ph:   800-843-2763
Fax:  973-882-1717
E-mail:  customercare@asme.org
Internet:  http://www.asme.org

ASSOCIATED AIR BALANCE COUNCIL (AABC)
1518 K Street, NW
Washington, DC  20005
Ph:   202-737-0202
Fax:  202-638-4833
E-mail:  info@aabc.com
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Internet:  http://www.aabc.com/

ASTM INTERNATIONAL (ASTM)
100 Barr Harbor Drive, P.O. Box C700
West Conshohocken, PA  19428-2959
Ph:   877-909-2786
Internet:  http://www.astm.org

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)
355 Lexington Avenue, 15th Floor
New York, NY  10017
Ph:  212-297-2122
Fax: 212-370-9047
Internet:  http://www.buildershardware.com

CALIFORNIA ENERGY COMMISSION (CEC)
Media and Public Communications Office
1516 Ninth Street, MS-29
Sacramento, CA 95814-5512
Ph:  916-654-5106
E-mail:  appliances@energy.ca.gov
Internet: http://www.energy.ca.gov /

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)
933 North Plum Grove Road
Schaumburg, IL  60173-4758
Ph:   847-517-1200
Fax:  847-517-1206
Internet:  http://www.crsi.org/

CRANE MANUFACTURERS ASSOCIATION OF AMERICA (CMAA)
8720 Red Oak Boulevard, Suite 201
Charlotte, NC 28217-3992
Ph:  704-676-1190
Fax:  704-676-1199
Internet:  http://www.mhi.org/cmaa

ELECTRONIC INDUSTRIES ALLIANCE (EIA)
EIA has become part of the ELECTRONIC COMPONENTS INDUSTRY 
ASSOCIATION (ECIA)

FM GLOBAL (FM)
270 Central Avenue
P.O. Box 7500
Johnston, RI 02919-4923
Ph:   877-364-6726
Fax:  401-275-3029
E-mail:  servicedesk.myrisk@fmglobal.com
Internet:  http://www.fmglobal.com

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH 
(FCCCHR)
University of South California
Research Annex 219
3716 South Hope Street
Los Angeles, CA  90089-7700
Ph:   213-740-2032 or 866-545-6340
Fax:  213-740-8399
E-mail:  fccchr@usc.edu
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Internet: http://www.usc.edu/dept/fccchr

GLASS ASSOCIATION OF NORTH AMERICA (GANA)
800 SW Jackson St., Suite 1500
Topeka, KS  66612-1200
Ph:   785-271-0208
E-mail:  gana@glasswebsite.com
Internet:  http://www.glasswebsite.com

GREEN SEAL (GS)
1001 Connecticut Avenue, NW
Suite 827
Washington, DC 20036-5525
Ph:   202-872-6400
Fax:  202-872-4324
Internet: http://www.greenseal.org

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)
445 and 501 Hoes Lane
Piscataway, NJ  08854-4141
Ph:   732-981-0060 or 800-701-4333
Fax:  732-562-9667
E-mail: onlinesupport@ieee.org
Internet:  http://www.ieee.org

INSULATED CABLE ENGINEERS ASSOCIATION (ICEA)
P.O. Box 1568
Carrollton, GA 30112
E-mail:  
http://www.icea.net/Public_Pages/Contact/Email_Contact.html
Internet: http://www.icea.net

INSULATING GLASS MANUFACTURERS ALLIANCE (IGMA)
27 N. Wacker Dr. Suite 365
Chicago, IL 60606-2800
Ph:   613-233-1510
Fax:     613-482-9436
E-mail:  enquiries@igmaonline.org
Internet: http://www.igmaonline.org

INTERNATIONAL CODE COUNCIL (ICC)
500 New Jersey Avenue, NW 
6th Floor, Washington, DC 20001
Ph:   800-786-4452 or 888-422-7233
E-mail:  order@iccsafe.org
Internet: www.iccsafe.org

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)
3050 Old Centre Ave. Suite 102
Portage, MI 49024
Ph:  269-488-6382
Internet:  http://www.netaworld.org

INTERNATIONAL ELECTROTECHNICAL COMMISSION (IEC)
3, rue de Varembe
P.O. Box 131
CH-1211  Geneva 20, Switzerland
Ph:   41-22-919-02-11
Fax:  41-22-919-03-00
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Internet:  http://www.iec.ch

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)
127 Park Street, NE
Vienna, VA  22180-4602
Ph:   703-281-6613
E-mail:  info@mss-hq.com
Internet:  http://mss-hq.org/Store/index.cfm

MASTER PAINTERS INSTITUTE (MPI)
2800 Ingleton Avenue
Burnaby, BC CANADA V5C 6G7
Ph: 1-888-674-8937
Fax: 1-888-211-8708
E-mail: info@paintinfo.com or techservices@mpi.net
Internet:  http://www.mpi.net/

METAL BUILDING MANUFACTURERS ASSOCIATION (MBMA)
1300 Sumner Avenue
Cleveland, OH  44115-2851
Ph:   216-241-7333
Fax:  216-241-0105
E-mail:  mbma@mbma.com
Internet: http://www.mbma.com

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)
800 Roosevelt Road, Bldg C, Suite 312
Glen Ellyn, IL  60137
Ph:   630-942-6591
Fax:  630-790-3095
E-mail:  wlewis7@cox.net(Wes Lewis,technical consultant)
Internet:  http://www.naamm.org

NATIONAL ELECTRICAL CONTRACTORS ASSOCIATION (NECA)
3 Bethesda Metro Center, Suite 1100
Bethesda, MD  20814
Ph:  301-657-3110
Fax: 301-215-4500
Internet: http://www.necanet.org/

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
1300 North 17th Street, Suite 900
Arlington, VA  22209
Ph:   703-841-3200
Internet:  http://www.nema.org/

NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB)
8575 Grovemont Circle
Gaithersburg, MD  20877
Ph:   301-977-3698
Fax:  301-977-9589
Internet:  http://www.nebb.org

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
1 Batterymarch Park
Quincy, MA  02169-7471
Ph:   617-770-3000
Fax:  617-770-0700
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Internet:  http://www.nfpa.org

NATIONAL FLUID POWER ASSOCIATION (NFLPA)
6737 W. Washington Street, Suite 2350 14
Ph:   414-778-3344
Fax:  414-778-3361
E-mail:  nfpa@nfpa.com
Internet:  http://www.nfpa.com

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)
100 Bureau Drive
Stop 1070
Gaithersburg, MD 20899-1070
Ph:  301-975-NIST (6478)
E-mail: inquiries@nist.gov
Internet: http://www.nist.gov

PIPE FABRICATION INSTITUTE (PFI)
511 Avenue of America's, #601
New York, NY 10011
Ph:   514-634-3434
Fax:  514-634-9736
E-mail:  pfi@pfi-institute.org
Internet:  http://www.pfi-institute.org

POST-TENSIONING INSTITUTE (PTI)
38800 Country Club Drive
Farmington Hills, MI 48331
Ph:  248-848-3180
Bookstore: 248-848-3182
Fax:  248-848-3181
E-mail: technical.inquiries@post-tensioning.org
Internet:  http://www.post-tensioning.org/

RESEARCH COUNCIL ON STRUCTURAL CONNECTIONS (RCSC)
E-Mail: boltcouncil@gmail.com
Internet:  http://www.boltcouncil.org

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA)
4201 Lafayette Center Drive
Chantilly, VA  20151-1219
Ph:   703-803-2980
Fax:  703-803-3732
Internet:  http://www.smacna.org

SOCIETY FOR PROTECTIVE COATINGS (SSPC)
40 24th Street, 6th Floor
Pittsburgh, PA  15222
Ph:  412-281-2331
Fax: 412-281-9992
E-mail:  info@sspc.org
Internet: http://www.sspc.org

SOCIETY OF CABLE TELECOMMUNICATIONS ENGINEERS (SCTE)
140 Philips Road
Exton, PA 19341-1318
Ph:   800-542-5040 or 610-363-6888
Fax:  610-363-5898
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E-Mail:  information@scte.org
http://www.scte.org

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)
21865 Copley Drive
Diamond Bar, CA 91765
Ph:     909-396-2000
E-mail:  webinquiry@aqmd.gov
Internet:  http://www.aqmd.gov

STEEL DECK INSTITUTE (SDI)
P.O. Box 426
Glenshaw, PA 15116
Ph:   412.487.3325
Fax:  412.487.3326
E-mail:  bob@sdi.org
Internet:  http://www.sdi.org

STEEL DOOR INSTITUTE (SDI/DOOR)
30200 Detroit Road
Westlake, OH  44145
Ph:   440-899-0010
Fax:  440-892-1404
E-mail:  info@steeldoor.org
Internet:  http://www.steeldoor.org

STEEL JOIST INSTITUTE (SJI)
234 W. Cheves Street
Florence, SC 29501
Ph:   843-407-4091
Internet:  http://www.steeljoist.org

TECHNICAL ASSOCIATION OF THE PULP AND PAPER INDUSTRY (TAPPI)
15 Technology Parkway South, Suite 115
Peachtree Corners, GA 30092
Ph:   800-322-8686 or 770-446-1400
Fax:  770-446-6947
E-mail: memberconnection@tappi.org
Internet:  http://www.tappi.org

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)
1320 N. Courthouse Rd., Suite 200
Arlington, VA 22201
Ph:  703-907-7700
Fax: 703-907-7727
Internet:  http://www.tiaonline.org

U.S. ARMY CORPS OF ENGINEERS (USACE)
CRD-C DOCUMENTS available on Internet:  
http://www.wbdg.org/ccb/browse_cat.php?c=68
Order Other Documents from:
USACE Publications Depot
Attn:  CEHEC-IM-PD
2803 52nd Avenue
Hyattsville, MD  20781-1102
Ph:  301-394-0081
Fax: 301-394-0084
E-mail: pubs-army@usace.army.mil
Internet:  http://www.publications.usace.army.mil/
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     or   
http://www.hnc.usace.army.mil/Missions/Engineering/TECHINFO.aspx

U.S. DEPARTMENT OF AGRICULTURE (USDA)
Order AMS Publications from:
AGRICULTURAL MARKETING SERVICE (AMS)
Seed Regulatory and Testing Branch
801 Summit Crossing Place, Suite C
Gastonia, NC 28054-2193
Ph:   704-810-8871
Fax:  704-852-4189
E-mail:  seed.ams@usda.gov
Internet:  http://www.ams.usda.gov/lsg/seed.htm
Order Other Publications from:
U.S. Department of Agriculture, Rural Utilities Program
USDA Rural Development, Room 4051-S
 Mail Stop 1510
 1400 Independence Avenue SW
 Washington, DC 20250-1510
 Phone: (202) 720-9540
 TTY: (800) 877-8339 (Federal Relay Service)
 Fax: (202) 720-1725
Internet:  http://www.rurdev.usda.gov/utilities_lp.html

U.S. DEPARTMENT OF COMMERCE (DOC)
1401 Constitution Avenue, NW
Washington, DC 20230
Ph: 202-482-2000
Internet:  http://www.commerce.gov/
Order Publications From:
National Technical Information Service (NTIS)
Alexandria, VA  22312
Ph:   703-605-6050 or 800-533-6847
E-mail: customerservice@ntis.gov
Internet:  http://www.ntis.gov

U.S. DEPARTMENT OF DEFENSE (DOD)
Order DOD Documents from:
Room 3A750-The Pentagon
1400 Defense Pentagon
Washington, DC 20301-1400
Ph:  703-571-3343
FAX: 215-697-1462
E-mail: customerservice@ntis.gov
Internet:  http://www.ntis.gov
Obtain Military Specifications, Standards and Related Publications 
from:
Acquisition Streamlining and Standardization Information System 
(ASSIST)
Department of Defense Single Stock Point (DODSSP)
Document Automation and Production Service (DAPS)
Building 4/D
700 Robbins Avenue
Philadelphia, PA 19111-5094
Ph:   215-697-6396 - for account/password issues
Internet:  http://assist.daps.dla.mil/online/start/ ; account 
registration required
Obtain Unified Facilities Criteria (UFC) from:
Whole Building Design Guide (WBDG)
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National Institute of Building Sciences (NIBS)
1090 Vermont Avenue NW, Suite 700
Washington, CD 20005
Ph:  202-289-7800
Fax: 202-289-1092
Internet:  http://www.wbdg.org/references/docs_refs.php

U.S. DEPARTMENT OF ENERGY (DOE)
1000 Independence Avenue Southwest
Washington, D.C.  20585
Internet:  www.eere.energy.gov

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
Ariel Rios Building
1200 Pennsylvania Avenue, N.W.
Washington, DC  20004
Ph:   202-272-0167
Internet:  http://www2.epa.gov/libraries
--- Some EPA documents are available only from: 
National Technical Information Service (NTIS)
5301 Shawnee Road
Alexandria, VA  22312
Ph:  703-605-6050 or 1-688-584-8332
Fax: 703-605-6900
E-mail: info@ntis.gov
Internet: http://www.ntis.gov

U.S. FEDERAL AVIATION ADMINISTRATION (FAA)
Order for sale documents from:
Superintendent of Documents
U.S. Government Printing Office (GPO)
710 North Capitol Street, NW
Washington, DC 20401
Ph:   202-512-1800
Fax:  202-512-2104
E-mail: contactcenter@gpo.gov
Internet: http://www.gpoaccess.gov
Order free documents from:
Federal Aviation Administration
Department of Transportation
800 Independence Avenue, SW
Washington, DC 20591
Ph:  1-866-835-5322
Internet:  http://www.faa.gov

U.S. FEDERAL COMMUNICATIONS COMMISSION (FCC)
445 12th Street SW
Washington, DC 20554
Ph:    888-225-5322
TTY:  888-835-5322 
Fax:      866-418-0232
Internet:  http://www.fcc.gov
Order Publications From:
Superintendent of Documents
U.S. Government Printing Office (GPO)
710 North Capitol Street, NW
Washington, DC  20401-0001
Ph:   202-512-1800
Fax:  866-418-0232
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E-mail: gpoweb@gpo.gov
Internet:  http://www.gpoaccess.gov/

U.S. FEDERAL HIGHWAY ADMINISTRATION (FHWA)
FHWA, Office of  Safety 
1200 New Jersey Ave., SE
Washington, DC  20590
Ph:   202-366-4000
Internet: http://www.fhwa.dot.gov
Order from:
Superintendent of Documents
U. S. Government Printing Office (GPO)
710 North Capitol Street, NW
Washington, DC 20401
Ph:   202-512-1800
Fax:  202-512-2104
E-mail: contactcenter@gpo.gov
Internet: http://www.gpoaccess.gov

U.S. GENERAL SERVICES ADMINISTRATION (GSA)
General Services Administration
1275 First St. NE
Washington, DC 20417
Ph: 202-501-1231
Internet:  http://www.gsaelibrary.gsa.gov/ElibMain/home.do
Obtain documents from:
Acquisition Streamlining and Standardization Information System 
(ASSIST)
Internet:  https://assist.dla.mil/online/start/ ; account 
registration required

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
8601 Adelphi Road 
College Park, MD 20740-6001
Ph:  866-272-6272
Fax: 301-837-0483
Internet: http://www.archives.gov
Order documents from:
Superintendent of Documents
U.S.Government Printing Office (GPO)
710 North Capitol Street, NW
Washington, DC  20401
Ph:   202-512-1800
Fax:  202-512-2104
E-mail: contactcenter@gpo.gov
Internet:  http://www.gpoaccess.gov  

UNDERWRITERS LABORATORIES (UL)
2600 N.W. Lake Road
Camas, WA 98607-8542
Ph:  877-854-3577
E-mail:  CEC.us@us.ul.com
Internet:  http://www.ul.com/
UL Directories available through IHS at http://www.ihs.com

PART 2   PRODUCTS

Not used
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PART 3   EXECUTION

Not used

        -- End of Section --
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SECTION 01 44 00.22

ARCHAELOGICAL MONITORING
09/16

PART 1   GENERAL

1.1   GENERAL

Perform archaeological monitoring for all forms of soil disturbing
activities and excavations. Work shall include, but is not be limited to:
background research and review of previous surveys, monitoring during
excavation, installation of components, regrading, and other work
indicated or specified. Results of monitoring efforts shall be summarized
in an executive summary, draft report, final draft report and final
report. A final report shall be provided to the Navy and will be
submitted to the SHPO for comment and acceptance.

The Government will provide existing documentation pertaining to the site,
which will include previous investigations, plans, photographs, and
research. Examples of the available documentation is included in the 
attachment. 

1.2   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

36 CFR 79 (2012) Curation Of Federally-Owned And
Administered Archaeological Collections

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00 
Submittal Procedures:

SD-01 Preconstruction Submittals

Archaeologist Qualifications; G

SD-06 Test Reports

Archaeological Monitoring Reports; G

Submit Executive Summary, Draft and Final Archaeological Reports.

1.4   QUALITY ASSURANCE

The Archaeologist shall meet the standards of the Secretary of the
Interior as required by the National Historic Preservation Act (Section
112, a, 1, A), OPNAVINST 5090.1C (Section 27-4.a.1), and be on the Maine
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Division of Historic Preservation approved list. The Archaeologist shall 
specialize in historic resources. Submit Archaeologist Qualifications.

1.5   COORDINATION

The Contractor is responsible for obtaining permission and clearance from
the appropriate PWD ME personnel to enter areas of the required fieldwork.
The Contractor is responsible for recording minutes (if applicable) of all
meetings and furnishing a copy of the minutes to PWD ME within 15 days.
Coordinate with PWD ME CRM prior to start of excavation to review the
proposed approach to work.

   PART 2   PRODUCTS

Not used.

 PART 3   EXECUTION

3.1   INSPECTION AND MONITORING

a. The Archaeologist shall observe excavation activities for
archaeological resources. The Archaeologist shall be present on the
project site according to a schedule agreed upon by Contracting
Officer until it is determined that project construction activities
could have no effects on significant archaeological resources.

b. The Archaeologist shall advise all project contractors to be on the
alert for evidence of the presence of the expected resource(s), of how
to identify the evidence of the expected resource(s), and of the
appropriate protocol in the event of apparent discovery of an
archaeological resource.

c. If an intact archaeological resource is encountered, all soil
disturbing activities in the vicinity of the resource shall cease. The
Archaeologist shall be empowered to temporarily redirect excavation/
construction crews and heavy equipment until the resource is
evaluated. The Archaeologist shall immediately notify the PWD ME
Representative of the encountered archaeological resource. The
Archaeologist shall, after making a reasonable effort to assess the
identity, integrity, and significance of the encountered
archaeological resource, present the findings of this assessment to
PWD ME.

d. The Contractor shall be responsible for the safety of all work
conducted and will insure that the work area is safe during any
archaeological investigation. This includes providing appropriate
shoring, access and egress routes and any needed equipment. No one
will be expected to enter the excavation until it has been deemed safe
and it will be the responsibility of the Contractor to insure that the
archaeological monitors have the ability to enter the excavation as
needed.

3.2   ARCHAEOLOGICAL MONITORING REPORTS

Record findings of the archaeological monitoring at project completion in
a written report. The report shall include a map created by GPS points
showing the location of any resources documented and shall be illustrated
by photographs. The Archaeologist shall record and be authorized to 
collect archaeological material as warranted for analysis.
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3.2.1   Report Requirements

a. Summarize the results of the archaeological investigations in an
executive summary provided electronically. The summary is not to
exceed ten pages and shall be accompanied by a field map of the area
and the location of the archaeological features. If applicable, the
executive summary shall also include recommendations to avoid or
minimize impact to the potential site. The executive summary shall be
submitted no later than 10 business days after the completion of the
fieldwork.

b. Provide two (2) copies of a draft report (99 percent complete) for
review by the Government. Once the Draft report has been reviewed by
the Government, the Contractor shall be notified of any recommended
changes in a timely manner by the NAVFAC representative. Production
of the final draft report shall be within ten (10) business days of
receipt of the Government comments.

c. Provide review by the Maine SHPO. The final draft report shall be
completed in accordance with current State of Maine archaeological
survey requirements.

d. Once the final draft report has been reviewed by the SHPO, the
Contractor shall be notified of any recommended changes in a timely
manner by the NAVFAC representative. Production of three (3) hard copy
and three (3) electronic copy final reports should be within ten (10)
business days of receipt of the Government comments.

e. The final report shall be completed in accordance with current State
of Maine archaeological survey requirements and the associated
materials.

f. The Contractor shall submit reports (e.g., progress reports, draft and
final reports, etc.) directly to the PWD ME representative within 30
days of completion of monitoring. Copies of submittal distribution
letters shall be forwarded to the Contract Specialist.

g. The Contractor shall submit all informal documents regarding
archeological field site reconnaissance and archaeological site
mapping (field notes, etc.) directly to the PWD ME representative.
Upon request or after acceptance of the final report, all field notes,
photographs, artifacts and related data will be turned over to the
Contracting Officer.

h. The Contractor shall submit all documentation in editable electronic
format (2000-2010 Microsoft Word, 2000-2010 Excel, ESRI ArcINFO, etc.)
and in PDF upon completion of work. Three hard copies of the report
shall also be submitted upon completion and acceptance of work.

i. The Contractor is required to prepare and submit all data, reports,
graphics, maps, charts, etc. in an electronic format consistent with
the platform currently used by the PWD ME Cultural Resources GIS
database. Details and requirements will be provided to the contractor
by the NTR upon award of this contract.

3.3   ARTIFACT CURATION

Artifacts recovered during the monitoring effort shall be cleaned,
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recorded, and curated in accordance with 36 CFR 79 . Artifacts shall be
provided to the Government with the Final Report Submission.

-- End of Document --
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ARCHAEOLOGICAL MONITORING – DRY DOCK #1 DEFUELING COMPLEX 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE  
 
Scope of Work: 
 
GENERAL REQUIREMENTS. 
 
The Contractor shall provide all labor, materials, equipment and transportation as necessary to 
perform the scope below.  The Government will provide existing documentation pertaining to the 
site, which will include previous investigations, plans, photographs, and research.   
 
It is mandated that the archaeologist hired meets the standards of the Secretary of the Interior as 
required by the National Historic Preservation Act (Section 112, a, 1, A), OPNAVINST 5090.1C 
(Section 27-4.a.1), and be on the Maine State Historic Preservation Office’s Maine approved list.  
The archaeologist should specialize in historic resources.  
  
SCOPE OF WORK 
 
Perform archaeological monitoring during ground disturbing activities within areas identified on the 
project drawings.  Work shall include but not be limited to: monitoring during all ground disturbing 
activities associated with foundation and utility installation.  The archaeologist shall also be 
responsible for documenting their findings in reports to be provided to the Navy and submitted to 
the ME SHPO for comment and acceptance.  
 
BACKGROUND 
 
The project area has been identified as archaeologically sensitive in the Portsmouth Naval Shipyard 
Integrated Cultural Resources Management Plan (ICRMP) and may include historic resources including 
the following: 19th century quay walls and foundations associated with Building 1, a 19th century 
storehouse which was constructed on timber cribbing.  An existing sensitivity assessment of the project 
area will be provided to the contractor following award. 
 
I.   OBJECTIVE 
 
The objective is to perform archaeological monitoring for soil-disturbing activities associated 
with the project.   
 
II. SERVICES REQUIRED 
 
A. Archaeological Monitoring – This effort will consist of background research and a thorough 
review of primary documentary sources that address the areas to be monitored; and observation 
of excavation activities in the sensitive area for archaeological resources. The archaeologist shall 
be present on the project site according to a schedule agreed upon by Portsmouth until it is 
determined that project construction activities could have no effects on significant archaeological 
resources.    
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The archaeologist shall advise all project contractors to be on the alert for evidence of the 
presence of the expected resource(s), of how to identify the evidence of the expected resource(s), 
and of the appropriate protocol in the event of apparent discovery of an archaeological resource.  
 
If an intact archaeological resource is encountered, all soil disturbing activities in the vicinity of 
the resource shall cease. The archaeologist shall be empowered to temporarily redirect 
excavation/ construction crews and heavy equipment until the resource is evaluated. The 
archaeologist shall immediately notify the NAVFAC Public Works Department (PWD) Maine of 
the encountered archaeological resource. The archaeologist shall, after making a reasonable 
effort to assess the identity, integrity, and significance of the encountered archaeological 
resource, present the findings of this assessment to PWD. 
 
The construction contractor shall be responsible for the safety of all work conducted and will 
insure that the work area is safe during any archaeological investigation.  This includes providing 
appropriate shoring, access and egress routes and any needed equipment.  No one will be 
expected to enter the excavation until it has been deemed safe and it will be the responsibility of 
the construction contractor to ensure that the archaeological monitors have the ability to enter the 
excavation as needed. 
 
B. Archaeological Recordation – This effort will consist of recording the findings of the 
archaeological monitoring at project completion in a written report. The report shall include a 
map created by GPS points showing the location of any resources documented and shall be 
illustrated by photographs.  The archaeologist shall record and be authorized to collect 
archaeological material as warranted for analysis.  
 
Quay Wall Protocol: 
 
If quay walls are encountered, the monitor shall assess the resource to identify intact features, 
hardware, designs, markings or other potential data.  The monitor shall then document the 
features through GPS points, digital photographs meeting the most recent National Park Service 
National Register photo policy, and measured drawings prior to their removal.   
 
If granite blocks associated with a quay wall are encountered and are not illustrative of 
significant details, Portsmouth does not believe these resources have the potential to yield 
significant new knowledge and therefore the archaeologist shall take GPS points and digital 
photographs meeting the most recent National Park Service National Register photo policy prior 
to their removal. 
 
Report Requirements: 
 

1. The contractor shall prepare two (2) copies of the draft report that is at 99% to be 
reviewed by the government. Once the Draft report has been reviewed by the 
government, the contractor shall be notified of any recommended changes in a timely 
manner by the NAVFAC representative.  Production of the final draft report should be 
within ten (10) business days of receipt of the government comments. 
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2. The contractor shall prepare three (3) copies of the final draft report that addresses 
government comments to be reviewed by the Maine SHPO. The final draft report shall be 
completed in accordance with current State of Maine archaeological survey requirements.  

 
3. Once the final draft report has been reviewed by the ME SHPO, the contractor shall be 

notified of any recommended changes in a timely manner by the NAVFAC 
representative. Production of three (3) hard copy and three (3) electronic copy final 
reports should be within ten (10) business days of receipt of the government comments.  

 
4. The final report shall be completed in accordance with current State of Maine 

archaeological survey requirements and the associated materials.  
 
C. Artifact Curation   
 

1. Any artifacts recovered during the monitoring effort shall be cleaned, recorded, and 
curated in accordance with 36 CFR 79.   
 

2. Artifacts shall be provided to the Government with the final report submission. 
 
III. SPECIAL INSTRUCTIONS 
 

A. The contractor is responsible for obtaining permission and clearance from the appropriate 
MIDLANT and Portsmouth Naval Shipyard personnel to enter areas of the required 
fieldwork. Use of a camera and/or laptop will require permits obtained by the Security 
Office at the Shipyard.  

 
B.   The contractor is responsible for recording minutes (if applicable) of all meetings and 

furnishing a copy of the minutes to the NAVFAC Public Works Department (PWD) 
Maine, within 15 days. 

 
C.  The contractor shall forward all submissions (e.g., progress reports, draft and final 

reports, etc.) directly to the NAVFAC representative within 30 days of completion of 
monitoring.  Copies of submittal distribution letters shall be forwarded to the Contract 
Specialist. 

 
D. The Contractor shall forward all informal documents regarding archeological field site 

reconnaissance and archaeological site mapping (field notes, etc.) directly to the 
NAVFAC representative. Upon request or after acceptance of the final report, all field 
notes, photographs, artifacts and related data will be turned over to the Contracting 
Officer.   
 

E. The Contractor shall submit all documentation in editable electronic format (Microsoft 
Word, Excel, ESRI ArcINFO, etc.) and in PDF upon completion of work.  Three hard 
copies of the report shall also be submitted upon completion and acceptance of work. 
 

F. The contractor is required to prepare and submit all data, reports, graphics, maps, charts, 
etc. in an electronic format consistent with the platform currently used by MIDLANT for 
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their Cultural Resources GIS database.  Details and requirements are provided in 
Attachment A. 
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Enclosure A: NAVFAC MIDLANT EV GIS Data Deliverable Specifications 

Deliverable Requirements: 
 
Geographic Information System Data: Geographic Information System (GIS) data deliverables 
shall conform to current Navy adaptation of the Spatial Data Standards for Facilities, 
Infrastructure, and Environment (SDSFIE) version 3.01, except for stormwater data, which 
should conform to the Navy adaptation of the SDSFIE version 2.6 model.  GIS data that is 
required but does not conform to this model should be discussed with the MIDLANTE EV GIS 
Coordinator and defined before fieldwork begins.  GIS data will be natively collected using the 
WGS84 (D_WGS_84) datum, in the WGS 1984 geographic coordinate system (GCS_WGS_84), 
using meters as the standard unit of measurement.  All GPS data shall be submitted in both a raw 
and post-processed form with the final deliverable.  Metadata shall be completed and included in 
an XML format, in accordance with the FGDC Content Standard for Digital Geospatial Data.  At 
a minimum, the following metadata attributes will be populated: 
 
1) Item Description 

a) Contact (Details) - contact information for the data steward 
i) Person  K. Dean Wright 
ii) Organization NAVFAC MIDLANT EV 
iii) Position  MIDLANT EV GIS Coordinator 
iv) Telephone  757-341-0452 
v) Email  kelly.wright@navy.mil 

b) Description – characterization of the data 
i) Abstract  
ii) Purpose 
iii) Keywords 

c) Time Period - explains how current the dataset is  
i) Currentness Reference 
ii) Date 

d) Keywords – word/phrase descriptors of the data 
2) Data Quality 

a) Positional Accuracy – accuracy assessment of the data 
i) Horizontal Accuracy Report 
ii) Vertical Accuracy Report (if applicable) 

b) Source Information – list of sources and a short citation of each 
i) Source Citation (Details)  

(1) Title 
(2) Originator 
(3) Publication Date 

c) Process Step – an explanation of how/when the data was created 
i) Process Description 
ii) Process Date 

3) Spatial Reference  
a) Horizontal Coordinate System 
b) Vertical Coordinate System (if applicable) – vertical datum information 

i) Datum Name  
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ii) Distance Units 
 
Data Integrity 

 
Data accuracy standards for all deliverables will be in accordance with those set forth in the 
section entitled ‘Data Collection Procedures’. All deliverables should include an accuracy report 
in the metadata referencing an established standard such as NMAS or ASPRS. 
 
The contractor shall employ appropriate QA/QC standards to ensure that data is topologically 
correct, accurate and complete (to include): 
 

o No erroneous overshoots, undershoots, dangles or intersections in the line work 
o Point and line features will be snapped together where appropriate to support 

networks. For example, do not break linear features for labeling or other aesthetic 
purposes. 

o Lines should be continuous and point features should be digitized as points. For 
example, point features, such as manholes, should not be drawn using only a 
circle (polygon) to represent its location.  Preferably, use an attribute block 
symbol that has an insertion point in the center of the manhole.  

o No sliver polygons  
o Digital representation of the common boundaries for all graphic features must be 

coincident, regardless of feature layer 
o Geometric network connectivity must be maintained for utility networks. 
 

A summary of the methods used to correct inconsistencies and any remaining errors by case 
should be included in the metadata under the ‘Logical Consistency Report’ and ‘Completeness 
Report’ sections.   
 
Data Model 
 
The geodatabase schema shall follow the Navy adaptation of the GIS Data Guide 
implementation of the SDSFIE data model and data layers will be captured accordingly.  General 
information on the core SDSFIE data model can be found at: http://www.sdsfie.org, and specific 
information about the Navy adaptation of this data model will be provided by the NTR. 
 
If new data is being created the contractor must provide the GRC with a data dictionary 
identifying all of the SDSFIE Entity Types, attributes, and/or domain values associated with the 
new feature(s), the geographic area(s) covered by the data and Spatial extent information prior to 
the creation/editing of GIS data. Acceptable formats: MS Excel, MS Word, PDF.  Local 
attributes (meeting SDS experienced level) will require precise schema definitions. 
 
Government Furnished Materials 
 
The Government will provide the contractor access to necessary geospatial data (via file 
geodatabase), reports, schematics, or other pertinent information as described in the SOW.  
 

http://www.sdsfie.org/
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When requesting data from the GRC, the contractor will identify the current SDSFIE feature 
classes or datasets they require. The government NTR will be contacted prior to the release of 
any information to verify requirements. A Limited-use/non-disclosure agreement may need to be 
completed prior to the release of any data. 
 
The contractor must verify with the NTR that they are working with the most recent version of 
the dataset at the beginning of each contract and must delete any copies of data in their 
possession at the end of each contract.  Copying of the database is prohibited. 
 
All project GIS data (government furnished and produced as a result of this contract) will be 
removed from all contractor data storage environments upon the conclusion of the project.  This 
is to prevent inappropriate future use of what may be outdated data, and to prevent data seepage. 
 
Data Collection Procedures 
 
All data collection must include: 
 

Feature Attributes: The contractor shall work with NTR to identify appropriate attributes for 
the data collected. Examples include Primary Key field, classification, type, location, ID 
number, and any other necessary attributes (specified by the Government) for all 
new/updated/edited features first by field verification and then by existing sources. 
 
Metadata must include an accuracy statement at the 90% or 95% confidence interval. 
Accuracy statements should include the method of determination, preferably from a 
recognized standard such as National Standard for Spatial Data Accuracy (NSSDA) (as 
outlined in “Geospatial Positioning Accuracy Standards, Part 3: National Standard for Spatial 
Data Accuracy,” published by the Federal Geographic Data Committee (FGDC), dated July 
1998). 

 
Field Collection 
Where field data collection is stipulated in the contract, the contractor shall utilize conventional 
and other methods, such as a total station or Global Positioning System (GPS) in accordance 
with the applicable Geospatial Positioning Accuracy Standards published by the Federal 
Geographic Data Committee (FGDC). 
 

At a minimum, the contractor shall provide resource grade GPS collection at a horizontal 
accuracy level of +/- 1m (post-processed) and shall use differential correction to target 
accuracies of +/- 0.5 m.  Recreation grade GPS in not acceptable for data collection. 

 
Where appropriate (as stipulated in the contract or as otherwise determined by the 
Government), the contractor shall use survey grade GPS.  GPS data collection activities will 
be based on a post-processed environment using an accurately sighted base station.  Base 
station files for post-processing acquired locally (off-site CORS Continuous Operating 
Reference Station) will be verified for accuracy.   
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GPS data on the location of utility lines and other features shall be captured at a minimum 
every 50 ft and at each turn or bend in the line and processed as a line feature type.  GPS data 
on the location of utility points and other features should be captured at the centroid of the 
feature unless signal obstruction or access prohibits; otherwise points will be captured at a 
uniform distance and direction from the centroid and the offset captured in the metadata for 
that feature.  Data on polygon features will be collected at every vertex of the feature and 
processed as a polygon. 
 
A digital Survey Control Database (consisting of a survey marker database and a survey 
traverse database) will be produced for all survey control points established under this 
contract, including the horizontal and vertical order and coordinate location of each point. 
 
All raw and post-processed GPS data will be included with the final deliverable. 

 
Data Submittal Environments 
 
The contractor will be required to deliver a copy of all data in ArcGIS personal geodatabases.  
Data submittals must match the current version of the GRC repository (on a project specific basis 
as discussed in Government Furnished Materials section).   
 
The Contractor will provide three (3) complete sets of the project ArcGIS file geodatabase.  
Specific transmittal instructions will be provided to the Contractor when the data is ready to be 
delivered. 
 
Acceptable Delivery Media: 

 
• CD-ROM 
• DVD-ROM 
• External Hard Drives (only if pre-approved by NAVFAC CIO)  

 
Digital media must have an external label listing a short description of contents, a sequence 
number if there are multiple volumes, and the date of media creation. 
 
Government Review 
 
The Government shall review the submitted data and documentation upon completion of all 
stated work.  Missing or incomplete items will be documented and forwarded to the contractor 
for completion.  Failure to adhere to any of the stated delivery specifications could result in 
rejection of deliverables and nonpayment.  Contractors shall submit data and documentation 
samples at 25% and 75% project completion to avoid the rejection of final deliverables. 
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 23 Historic Development of Quay Wall Systems at Portsmouth 

HISTORIC DEVELOPMENT OF QUAY WALL 
SYSTEMS AT PORTSMOUTH 

 

BERTH 1 – BERTH 2 (AND STORE HOUSE WHARF) 
 
Berth 1 and Berth 2 are located along the north and south sides of the Flat-iron pier, 
respectively.  The Flat-iron pier is located along the western edge of the Shipyard, just south 
of Dry Dock No. 1 (Figure 12).   The area includes the historic location of the Store House 
Wharf.  Table 1 provides additional details concerning quay wall construction along Berths 
1 and 2. 

Table 1.  Quay Wall systems along Berths 1 and 2. 
Map 
Key Date of Construction Quay Wall Type Designed by Constructed by 

 Pre-1845 (potential walls) Granite Block Wall Not determined Shipyard Labor 
 c. 1845 Granite Block Wall Not determined Shipyard Labor 
 1849 Granite Block Wall Not determined Shipyard Labor 
 1861 Granite Block Wall Not determined Shipyard Labor 
 1907 Granite Block Wall Bureau of Yards & Docks Roy H. Beattie, contractor 

Figure 12.  Location map showing Berths 1 and 2 with associated quay wall systems. 
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An 1845 map of the Shipyard, which depicts conditions there in 1828, shows a wharf 
located to the south of the Timber Basin.  A drawing included with the Annual Report for 
1834 clearly indicates the wharf and states that $636.64 was expended on enlarging and 
repairing the “West Wharf near the Brick Store.”  By 1842, an extension had been made to 
the northwestern corner of the wharf, and by 1845, quay walls had been completed from 
points R to S and from S to T, as shown in Figure 13.  Estimates for 1843 called for 11,839  
cubic feet of granite for the wall between points R and S, with an additional 466 cubic feet 
of granite and 272 linear feet of stone steps for a landing and platform, respectively.  With 
300 cubic yards of rubble fill, the estimated cost for section R to S was $5,514.85.  The 
wharf also had been filled in by 1845, although the northwestern corner of the wharf, 
labeled “Old Stone Wharf,” was still indicated on the Shipyard map.  The appropriation 
for 1845 for improvements & repairs at the Shipyard was $24,800, of which $16,865.70 
was allotted for completing the quay walls from S to T to U (see Figure 13) (Warrington to 
Storer, letter, 1 July 1844, NRABA).   It was also noted that, beyond the stone already on 
hand, an additional 89,894 cubic feet of dimension granite and 7,767 cubic feet of 
promiscuous granite was required to complete the quay walls from S to T and from T to U.  
A contract to furnish stone was held by Torrey, Colburn & Eames (Storer to Warrington, 
letter, 23 May 1844, NRABA).  By 1847, “Wharf STUW” still had not been finished 
(Turner to Smith, letter, 12 October 1847, NRABA); however, in August 1849 the quay 
walls enclosing the wharf were reported completed (Turner to Smith, letter, 25 August 
1849, NRABA). 
 
Estimates for Improvements and Repairs at Portsmouth, N.H., for 1853 and 1854 
(NWCT1), show that the Shipyard requested $18,260 for a “Quay wall south of Floating 
Dock basin", and the 1853 map of the Shipyard (NWCS-C Drawing 120-3-23) indicates the 
section of quay wall, approximately 95 feet in length, had been completed. 
 
In November 1859, the “Quay Wall near Landing” was damaged by the propeller of the 
"Mohican," during a trial of her machinery which lasted for several days (see Figure 13).  
Upon inspection with the diving bell, it was ascertained that “at the base of the wall, the 
gravel, sand and earth on which the stone rested had been removed for ten or twelve feet, 
and a cavity had been made by the action of the propeller to such an extent as to cause the 
lower courses of stone to fall out leaving the wall without support.”  To prevent a large 
portion of the stone work from collapsing, the earth fill was removed from the rear of the 
wall (Annual Reports of Expenditures and Estimates, Vol. 3, NWCT1).  For two years, 
appropriations were requested to repair the wall; however, the “Store House Wharf” 
(Wharf STUW) remained in this condition until at least July of 1862 (Annual Reports of 
Expenditures and Estimates, Vol. 4, NWCT1).  Finally, $12,200 was allotted for its repair 
and in 1863, it was reported as “taken up, and relaid in a thorough and permanent 
manner" (Annual Reports of Expenditures and Estimates, Vol. 5, NWCT1; Portsmouth 
Herald 1863).    
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Figure 13.  Top, detail from 1845 map of the Yard indicating points R, S, T, U, and W (NWCS-C 120-3-19).  
Bottom, c. 1902 photograph showing the end of the Store House Wharf, with points T and U indicated.  The 

Floating Dry Dock is visible to the left (NWCS-S). 
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In 1861, a section of quay wall was constructed, 15 feet in height and 70 feet in length, and 
“laid of dimension granite, in a substantial manner” at a cost of $21,946.47.   The wall 
extended north-northwest from point U to the Floating Dock Basin, and after its 
completion, it was noted in the Annual Report that “the whole westerly side of the yard” 
was “permanently enclosed by a wall of stone masonry"  (Annual Reports of Expenditures 
and Estimates, Vol. 3, NWCT1).  
 
After the quay wall connecting to the Floating Dock Basin was constructed, the Store 
House Wharf remained relatively unaltered for over 50 years.  Finally, in May of 1903, the 
Portsmouth Herald announced that “Plans have been prepared and bids will shortly be 
asked for a large quay wall, extending from the end of the storehouse wharf out to the 
dolphin on the south side of the Floating Dry Dock. It will run out to a point and its 
length will be [350] feet, making 700 feet of quay wall on both sides. This will give much 
needed docking facilities and considerable wharf room” (Portsmouth Herald 1903b).  A 
contract to construct the pier, also known as the Flat-iron Pier, was made on 15 October 
1904 with Roy H. Beattie of Fall River, Massachusetts (Contract No. 1151).  Specifications 
Nos. 1351 (January 1904) and 1391 (July 1904), under the  appropriation "Navy Yard, 
Portsmouth, N.H., Quay Wall, to Extend, and Piers and Slips" called for a quay wall 
approximately 480 feet long, connecting with the east wing wall of Dry Dock No. 2 
(discussed further in the section relating to Berths 6-7); a quay wall approximately 250 feet 
long connecting with the west wing of Dry Dock No. 2 (discussed further in the section 
relating to Berths 3-5); and a pier about 400 feet long, located in the western portion of the 
Shipyard near Building No. 1, to extend west from the end of the Store House Wharf.   
 
The contractor first began work on the quay walls adjoining the walls of Dry Dock No. 2 in 
early spring of 1905, but unexpected difficulty in preparing the foundations delayed the 
work. By July 1905, the foundation beds of both quay walls were nearly complete, yet only 
some dredging had been done at the site of the Flat-iron Pier (Annual Reports of 
Expenditures and Estimates, Vol. 97, NWCT1).  By July 1906, a year later, still no work 
had been done on the pier, though work continued near Dry Dock No. 2 (Annual Reports 
of Expenditures and Estimates, Vol. 100, NWCT1).  On 21 January 1907, a contract was 
made with the Eastern Dredging Company (Contract No. 1261) for blasting in the old 
Floating Dock Basin north of the Flat-iron Pier, and by July 1907, nearly all of the bottom 
had been dredged, the rock drilled and blasted, and approximately 83% of the work under 
the contract had been completed (Annual Reports of Expenditures and Estimates, Vol. 
100, NWCT1). The Flat-iron Pier itself also was completed by July 1907 (Figures 14-15), 
and in combination with the dredging work, a depth of 30 feet at mean low water was 
secured in front of the quay wall along Berth 1 (Annual Reports of Expenditures and 
Estimates, Vol. 103, NWCT1).  On 27 August 1907, a contract was made with the Boston 
and New York Contracting Co. (Contract No. 1291) for filling in the Flat-iron Pier.  The 
pier was completely filled-in, fitted with fenders and surplus-cannon bollards, and ready for 
the berthing of ships on 2 May 1908 (Annual Reports of Expenditures and Estimates, Vol. 
106, NWCT1).   
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Figure 14.  Construction of the Flat-iron Pier. In the top photo, which shows workers preparing the foundation, 
the old Store House Wharf is visible to the right; with a portion of wall S to T (see Figure 13) facing the camera.  

Photos taken 5 November 1906, facing northwest (top), and circa 1907, facing west (bottom) (NWCS-S). 
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Figure 15.  Circa 1907 photos showing the newly completed quay walls of the Flat-iron Pier (Berths 1 and 2), 
facing west (top), and looking east along Berth 2 (bottom) (NWCS-S). 
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INTRODUCTION 

 

In March 2013, Oak Point Associates (OPA) of Portsmouth, New Hampshire subcontracted 

Independent Archaeological Consulting, LLC (IAC) of Portsmouth, New Hampshire to monitor 

the mechanical augering of geotechnical bore holes within the footprints of Buildings 75 and 76 

and along Creighton Street on the Portsmouth Naval Shipyard (PNSY) located in Kittery, York 

County, Maine (Figure 1).  Great Northern Boring and R.W. Gillespie conducted the test boring 

to sample the soils beneath the buildings, as well as to obtain bedrock cores and install 

monitoring wells ahead of the proposed Structural Shop Consolidation (P-266) project.  Field 

Supervisor Jessica Cofelice monitored the augering of nine geotechnical bore holes and 

determined the small sample size did not provide sufficient information to confirm or refute the 

presence of potential archaeological resources within the project area.   

 

To identify areas of high archaeological sensitivity and pinpoint the locations of structures 

predating the modern configuration, IAC conducted a series of cartographic overlays using 

nineteenth-century shipyard maps and the modern engineering plan.  The cartographic review 

indicated between 1800 and 1901 (when the modern building configuration had been constructed) 

a series of timer sheds, machine shops, sawmills and miscellaneous other nineteenth-century 

structures existed within the confines of the project area.  IAC has provided OPA with a series of 

maps depicting the historic resources on the modern engineering plan in order to aid OPA in the 

design phase of the project.  IAC recommends any subsurface impacts within the footprints of the 

historic resources be conducted under the supervision of an archaeological monitor. 

 

The second component of this project involved the identification of potential historic resources 

beneath the footprints of both Building 155 and Building 46, which will be demolished as a 

component of the P-266 structural shop consolidation project.  A cartographic review of 

nineteenth-century maps of PNSY revealed prior to the construction of Building 155 in 1939, at 

least two historic structures, a railroad line, and a series of retaining walls had been located within 

the confines of the project area.  Although landlocked today, in 1800 when the U.S. Navy 

purchased Dennett’s Island, the location of Building 155 was a narrow promontory bound to the 

west by the Piscataqua River and to the north by a shallow tidal mud flat.  By 1826, the Navy had 

begun to convert the tidal mud flat into a timber basin and had constructed an office and a store 

house along the northern shoreline of the peninsula, with a recession in the shoreline for cargo 

boats to unload at the store house.  By 1831, the Navy consolidated the office and store house, 

designating the new structure as Building 1.  The footprint of Building 1 remained fairly 

consistent throughout the nineteenth century, until it was demolished in 1939 for the construction 

of Building 155.  Potential features associated with the historic features may be present beneath 

the footprint of Building 155, and IAC recommends the demolition of the Building 155 

foundation be conducted under the supervision of an archaeological monitor.   
 

On the other hand, Building 46 was a critical component in the operation of Buildings 75 and 75, 

as it served as the boiler house that also provided power to the historic Building 47 (a circular 

sawmill in 1894). 

 

The present report offers a visual summary of the physical changes in the layout of buildings and 

how these changed over time, so that archaeologists can predict where to find buried resources 

during the P-266 construction and demolition work at the Portsmouth Naval Shipyard. 
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BACKGROUND RESEARCH FOR BUILDING 155 

 

IAC conducted a cartographic review of the OPA Building 155 project area and determined between 1826 

and 1939, the Navy constructed a number of historic features where Building 155 was later built, 

including two of the earliest structures constructed by the Navy after the acquisition of Dennett’s Island in 

1800.  Demolition and subsequent construction on the site of Building 155 may result in the discovery of 

historic features related to features depicted on nineteenth-century maps, including foundations and 

cultural deposits associated with the offices and store houses that once stood within the Building 155 

footprint.  The sequence of alterations is shown in Table 2. 

 

Table 2.  Summary of dates and architectural alterations to the historic structures previously located 

beneath Building 155 footprint. 

Between 1800 and 1826 

Navy constructed two structures within the project area (an 

office and store house); the Navy is in the process of 

converting the tidal mud flats north of the project area into a 

timber basin.  A small recess into the historic shoreline may 

have provided ships access to the store house, where goods 

would have been unloaded. 

Between 1826 and 1831 

The two structures are consolidated and renamed "Building 

1"; filling has occurred north of the complex and the portion 

of a wall (possible early quay wall) falls within the project 

area  

1853 A linear wall feature appears north of/parallel to Building 1 

1874 

A small addition is added along the northern façade of 

Building 1; Building 2 is constructed between 1853 and 1874 

east of/adjacent to Building 1. 

Between 1874 and 1908 

Railroad appears north of the project area; small portion of 

the railroad falls within the project area 

Between 1908 and 1919 

Small addition added at the northeast juncture of Buildings 1 

and 2 

Between 1919 and 1926 Several small additions are added to Building 1 

1939 Map depicts the demolition of Building 1 is in progress 

after 1939 Building 155 is constructed 

 

 

In 1800 when the Navy purchased Dennett’s Island, the standing domestic structures associated with the 

Fernald and Dennett occupation were situated along the southwestern shoreline of the island and nothing 

appeared to be located within the confines of the OPA project area.  Between 1800 and the drafting of the 

1826 map of the shipyard, the navy constructed two structures along the northern shore of a narrow 

peninsula jutting from the western shoreline of the island into the Piscataqua River (Figure 18).  The 

western structure is labeled as an “office” while the long structure to the east remains unidentified.  Later 

maps of the project area designate this building as a “store house” and it is highly likely it also served as a 

store house in 1826.  The eastern structure is built in close proximity to the historic shoreline and the map 

depicts a narrow recess in the shoreline that may have facilitated the transfer of goods from boats into the 

storehouse. 

 

Enclosure 3 
Pg. 2 of 13



 24 

The 1826 map also demonstrates that by the second decade of the nineteenth century, the Navy had begun 

transforming the shallow tidal mud flats north of the promontory into a timber basin, with what appears to 

be a coffer dam or the first of many quay walls built to manage water levels within the timber basin.  

Based on a review of the historic shoreline in relation to the footprint of the extant Building 155, the 

western and northern margins of the building appear to be situated over the historic shoreline and partially 

built atop thick fill deposits used to fill in the timber basins during the late nineteenth and early twentieth 

centuries.   

 

 

 
Figure 18.  Baldwin (1826) map, showing hstoric structures depicted beneath Building 155 footprint.  

Note the historic shoreline (in red) in relation to the existing Building 155 footprint. 

 

 

By 1831, the two structures have been consolidated into one building labeled as a “store house” and is 

now labeled as “Building 1” on all subsequent nineteenth-century historic maps (Figure 19).  The general 

configuration of the building remains consistent between 1831 and 1874 (Figures 20 and 21), with only 

minor alterations depicted on the 1874 and 1908 (Figure 22 and 23) maps.  Between 1853 and 1874, 

Building 2 is constructed east of and adjacent to Building 1 (see Figure 22).  Additional alterations to 

Building 1 and the immediate vicinity include the addition of a rail road line (Figure 23), a small structure 

at the juncture of the northeast corner of Building 1 and the western façade of Building 2 (Figure 24) and 

the construction of several small additions to the building by 1926 (Figure 25).  The final map to depict 

Building 1 is the 1939 map of the project area.  This map shows the demolition of Building 1 is in 

progress and appears to be fifty percent completed (Figure 26).  Shortly after the drafting of the 1939 
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map, the Navy constructed Building 155 over historic Building 1, potentially capping remnants of historic 

architecture and associated cultural deposits. 

 

 

 
Figure 19.  Henley (1831) map of the project area shows Buildings “V” and “W” and an apparent channel 

leading into or beneath Bldg “V”. 
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Figure 20.  Brown (1840) map of the project area, where filling has begun north of the project area as the 

timber basin is slightly reconfigured.  The red circle highlights a possible quay wall feature. 
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Figure 21.  Chandler (1853) map of the project area,  

where a wall (possible quay wall) is depicted north of and parallel to the building. 
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Figure 22.  Chandler (1874) map of the project area, showing a small addition along north façade of 

Building 1, and Building 2 (in red circle) has been constructed east of Building 1.  
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Figure 23.  Map of project area dating to 1908, with railroad tracks (circled in red)  

north of Building 1 within the future Building 155 footprint. 

 

Enclosure 3 
Pg. 8 of 13



 30 

 
Figure 24.  Map of project area dating to 1919, with a small addition at the juncture of Buildings 1 and 2. 
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Figure 25.  Map of project area dating to 1926, with several small additions appended to Building 1. 

 

 

Enclosure 3 
Pg. 10 of 13



 32 

 
Figure 26.  Map of project area dating to 1939, showing Building 1 in process of demolition. 
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Demolition of Building 155 

 

Between 1800 and 1826 the United States Navy constructed two structures within the footprint of the 

extant Building 155.  Identified as an “office and storehouse,” the two structures were consolidated into 

one building between 1826 and 1831.  The first structure is designated as “Building 1” and is one of the 

earliest documented Naval structures on the yard.  The footprint of the building remained fairly 

consistent, with the exception of several small additions between 1874 and 1926, until 1939 when 

Building 1 is demolished and replaced by Building 155.  Additional features that may be present within 

the Building 155 project area include a railroad line added after 1874 and possible quay wall features 

depicted on the 1831 and 1853 maps of the project area.  The building footprint also covers what was the 

original shoreline of Dennetts Island when the Navy took possession of it, which was subsequently 

modified in the construction of Dry Dock 1.  Wherever a natural shoreline is uncovered, there is a 

potential for the recovery of PreContact, or Native American, archaeological resources.  While the 

likelihood of discovering an intact Pre-Contact archaeological context is typically low where so much 

construction has taken place, the erection of some of the earliest naval buildings in the APE may have 

resulted in an inadvertent “sealing” of the shoreline.  

 

In the spring of 2013, OPA plans to demolish Building 155 and may encounter subsurface historic 

features beneath the footprint of Building 155.  IAC has drafted a graphic depicting the locations of 

historic structures in relation to the modern engineering plan to guild OPA to the areas of highest 

sensitivity (Figure 43).  Due to the high probability that OPA will potentially encounter remnants such as 

building foundations and associated cultural deposits related to the early-nineteenth-century buildings, 

IAC recommends an archaeological monitor be on site to observe the Building 155 foundation demolition 

and any associated utility work related to decommissioning the building. 
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Figure 43.  Modern engineering plan of Building 155 with an overlay of various historic structures 

previously located within the building footprint.
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PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010; 
Changes 4-6 2011; Change 7 2012) Safety 
and Health Requirements Manual

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES

SD-01 Preconstruction Submittals

Construction Quality Control (QC) Plan; G

Submit a Construction QC Plan prior to start of construction.

Design Intent

QC Manager Qualifications; G

Commissioning Authority Qualifications; G

QC Specialists Qualifications; G

SD-07 Certificates

CA Resume; G

1.3   INFORMATION FOR THE CONTRACTING OFFICER

Prior to commencing work on construction, the Contractor can obtain a 
single copy set of the current report forms from the Contracting Officer.  
The report forms will consist of the Contractor Production Report, 
Contractor Production Report (Continuation Sheet), Contractor Quality 
Control (CQC) Report, (CQC) Report (Continuation Sheet), Preparatory Phase 
Checklist, Initial Phase Checklist, Rework Items List, and Testing Plan 
and Log.

Deliver the following to the Contracting Officer during Construction:

a.  CQC Report:  Mail or hand-carry the original (wet signatures) and one 
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copy by 10:00 AM the next working day after each day that work is 
performed and for every seven consecutive calendar days of no-work.

b.  Contractor Production Report:  Submit the report electronically by 
10:00 AM the next working day after each day that work is performed 
and for every seven consecutive calendar days of no-work.

c.  Preparatory Phase Checklist:  Submit the report electronically in the 
same manner as the CQC Report for each Preparatory Phase held.

d.  Initial Phase Checklist:  Submit the report electronically in the same 
manner as the CQC Report for each Initial Phase held.

e.  QC Specialist Reports:  Submit the report electronically by 10:00 AM 
the next working day after each day that work is performed.

f.  Field Test Reports:  Mail or hand-carry the original within two 
working days after the test is performed, attached to the original CQC 
Report and one copy attached to each QC Report copy.

g.  Monthly Summary Report of Tests:  Submit the report as an electronic 
attachment to the CQC Report at the end of each month.

i.  Rework Items List:  Submit lists containing new entries daily, in the 
same manner as the CQC Report.

j.  CQC Meeting Minutes:  Within two working days after the meeting is 
held, submit the report as an electronic attachment to the CQC Report.

k.  QC Certifications:  As required by the paragraph entitled "QC 
Certifications."

1.4   QC PROGRAM REQUIREMENTS

Establish and maintain a QC program as described in this section.  This QC 
program is a key element in meeting the objectives of NAVFAC 
Commissioning. The QC program consists of a QC Organization, QC Plan, QC 
Plan Meeting(s), a Coordination and Mutual Understanding Meeting, QC 
meetings, three phases of control, submittal review and approval, testing, 
completion inspections, and QC certifications and documentation necessary 
to provide materials, equipment, workmanship, fabrication, construction 
and operations which comply with the requirements of this Contract.  The 
QC program must cover on-site and off-site work and be keyed to the work 
sequence. A separate QC Manager would be required for on-site and off-site 
work if the work is to be performed concurrently. No construction work or 
testing may be performed unless the QC Manager is on the work site.  The 
QC Manager must report to an officer of the firm and not be subordinate to 
the Project Superintendent or the Project Manager.  The QC Manager, 
Project Superintendent and Project Manager must work together 
effectively.  Although the QC Manager is the primary individual 
responsible for quality control, all individuals will be held responsible 
for the quality of work on the job.

1.4.1   Commissioning

Refer to Section 23 08 00.00 10 COMMISSIONING OF HVAC SYSTEMS for project 
commissioning requirements.

Commissioning (Cx) is a systematic process of ensuring that all building 
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systems meet the requirements and perform interactively according to the 
Contract.  The QC Program is a key to this process by coordinating, 
verifying and documenting measures to achieve the following objectives:

a.  Verify and document that the applicable equipment and systems are 
installed in accordance with the design intent as expressed through 
the Contract and according to the manufacturer's recommendations and 
industry accepted minimum standards.

b.  Verify and document that equipment and systems receive complete 
operational checkout by the installing Contractors.

c.  Verify and document proper performance of equipment and systems.

d.  Verify the Training Plan and training materials are accurate and 
provide correct instruction and documentation on the critical elements 
of the products, materials, and systems in the constructed facility.  
Verify that all identified Government operating personnel are trained.

1.4.2   Acceptance of the Construction Quality Control (QC) Plan

Acceptance of the QC Plan is required prior to the start of construction.  
The Contracting Officer reserves the right to require changes in the QC 
Plan and operations as necessary, including removal of personnel including 
the QC Manager or Superintendent, to ensure the specified quality of 
work.  The Contracting Officer reserves the right to interview any member 
of the QC organization at any time in order to verify the submitted 
qualifications.  All QC organization personnel are subject to acceptance 
by the Contracting Officer.  The Contracting Officer may require the 
removal of any individual for non-compliance with quality requirements 
specified in the Contract.

1.4.3   Preliminary Construction Work Authorized Prior to Acceptance

The only construction work that is authorized to proceed prior to the 
acceptance of the QC Plan is mobilization of storage and office trailers, 
temporary utilities, and surveying.

 1.4.4   Notification of Changes

Notify the Contracting Officer, in writing, of any proposed changes in the 
QC Plan or changes to the QC organization personnel, a minimum of 10 work 
days prior to a proposed change.  Proposed changes are subject to 
acceptance by the Contracting Officer.

1.5   QC ORGANIZATION

1.5.1   QC Manager

1.5.1.1   Duties

Provide a QC Manager at the work site to implement and manage the QC 
program.  The QC Manager shall not  perform the duties of Project 
Superintendent nor the duties of SSHO, nor the duties of Project Manager.  
The QC Manager is required to attend the partnering meetings, QC Plan 
Meetings, Coordination and Mutual Understanding Meeting, conduct the QC 
meetings, perform the three phases of control, except for those phases of 
control designated to be performed by QC Specialists, perform submittal 
review and approval, ensure testing is performed and provide QC 
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certifications and documentation required in this Contract.  The QC 
Manager is responsible for managing and coordinating the three phases of 
control and documentation performed by the QC Specialists, testing 
laboratory personnel and any other inspection and testing personnel 
required by this Contract.  The QC Manager is the manager of all QC 
activities and shall not be the Special Inspector.

1.5.1.2   Qualifications

An individual with a minimum of 10 years combined experience in the 
following positions: Project Superintendent, QC Manager, Project Manager, 
Project Engineer or Construction Manager on similar size and type 
construction contracts which included the major trades that are part of 
this Contract.  The individual must have at least two years experience as 
a QC Manager.  The individual must be familiar with the requirements of 
EM 385-1-1 , and have experience in the areas of hazard identification, 
safety compliance, and sustainability.

1.5.2   Commissioning Authority

1.5.2.1   Duties

Provide a Commissioning Authority (CA) as key person for the Cx and 
documentation thereof, who is subordinate to the QC Manager.  The CA 
directs and coordinates Cx activities and submits Cx reports to the 
Contracting Officer to meet the submittal and reporting requirements of 
the EA Prerequisite Requirement for Fundamental Commissioning.  The CA 
coordinates the actions of the QC Specialists, Testing Laboratory personnel, 
and other inspection and testing personnel required by this Contract for 
building Cx.

1.5.2.2   Qualifications

The CA must be certified as a commissioning professional by the 
Association of Energy Engineers (AEE), the Building Commissioning 
Association (BCA), the National Environmental Balancing Bureau (NEBB), or 
the University of Wisconsin - Madison (UWM).  CA resume is required, 
providing education, experience and management capabilities on at least 
two similar size and type contracts.  The CA may not have been involved 
with the project design, construction management, or supervision , DALT or 
TAB Company, and must be with a third-party firm that is not on the design 
team. The CA shall be a 1st tier subcontractor and must have previous 
industrial ventilation experience.

1.5.3   Construction Quality Management Training

In addition to the above experience and education requirements, the QC 
Manager must have completed the course entitled "Construction Quality 
Management (CQM) for Contractors."  This course is periodically offered by 
the Naval Facilities Engineering Command and the Army Corps of Engineers.  
Contact the Contracting Officer for information on the next scheduled 
class.

1.5.4   Alternate QC Manager Duties and Qualifications

Designate an alternate for the QC Manager at the work site to serve in the 
event of the designated QC Manager's absence.  The period of absence may 
not exceed two weeks at one time, and not more than 30 workdays during a 
calendar year.  The qualification requirements for the Alternate QC 
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Manager must be the same as for the QC Manager.

1.5.5   QC Specialists Duties and Qualifications

Provide a separate QC Specialist at the work site for each of the areas of 
responsibilities, specified in Part 3, Execution, of the technical 
sections, who shall assist and report to the QC Manager and who will have 
no duties other than their assigned quality control duties.  QC 
Specialists are required to attend the Coordination and Mutual 
Understanding Meeting, QC meetings and be physically present at the 
construction site to perform the three phases of control and prepare 
documentation for each definable feature of work in their area of 
responsibility at the frequency specified below while the area of 
responsbility work is being performed.

Qualification/Experience in
Area of Responsibility

Area of Responsibility Frequency

10 YEARS MECHANICAL SYSTEMS MECHANICAL SYSTEMS 1 / WEEK

10 YEARS WALL SYSTEM
CONSTRUCTION & FLASHING

FLASHING & WATER/AIR
INFILTRATION

1 / WEEK

10 YEARS INDUSTRIAL CONTROLS
& MACHINES EXPERIENCE

MOVABLE ROOFS 1 / WEEK

1.5.6   Submittal Reviewers Duties and Qualifications

Provide Submittal Reviewers, other than the QC Manager or CA, qualified in 
the disciplines being reviewed, to review and certify that the submittals 
meet the requirements of this Contract prior to certification or approval 
by the QC Manager.

Each submittal must be reviewed by an individual with 10 years of 
construction experience.

1.6   QUALITY CONTROL (QC) PLAN

1.6.1   Construction Quality Control (QC) Plan

1.6.1.1   Requirements

Provide, for acceptance by the Contracting Officer, a Construction QC Plan 
submitted in a three-ring binder that includes a table of contents, with 
major sections identified with tabs, with pages numbered sequentially, and 
that documents the proposed methods and responsibilities for accomplishing 
commissioning activities during the construction of the project:

a.  QC ORGANIZATION:  A chart showing the QC organizational structure.

b.  NAMES AND QUALIFICATIONS:  Names and qualifications, in resume format, 
for each person in the QC organization.  Include the CQM for 
Contractors course certifications for the QC Manager and Alternate QC 
Manager as required by the paragraphs entitled "Construction Quality 
Management Training" and "Alternate QC Manager Duties and 
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Qualifications".

c.  DUTIES, RESPONSIBILITY AND AUTHORITY OF QC PERSONNEL:  Duties, 
responsibilities, and authorities of each person in the QC 
organization.

d.  OUTSIDE ORGANIZATIONS:  A listing of outside organizations, such as 
architectural and consulting engineering firms, that will be employed 
by the Contractor and a description of the services these firms will 
provide.

e.  APPOINTMENT LETTERS:  Letters signed by an officer of the firm 
appointing the QC Manager and Alternate QC Manager and stating that 
they are responsible for implementing and managing the QC program as 
described in this Contract.  Include in this letter the responsibility 
of the QC Manager and Alternate QC Manager to implement and manage the 
three phases of control, and their authority to stop work which is not 
in compliance with the Contract.  Letters of direction are to be 
issued by the QC Manager to all other QC Specialists outlining their 
duties, authorities, and responsibilities.  Include copies of the 
letters in the QC Plan.

f.  SUBMITTAL PROCEDURES AND INITIAL SUBMITTAL REGISTER:  Procedures for 
reviewing, approving, and managing submittals.  Provide the name(s) of 
the person(s) in the QC organization authorized to review and certify 
submittals prior to approval.  Provide the initial submittal of the 
Submittal Register as specified in Section 01 33 00 SUBMITTAL 
PROCEDURES.

g.  TESTING LABORATORY INFORMATION:  Testing laboratory information 
required by the paragraphs entitled "Accreditation Requirements", as 
applicable.

h.  TESTING PLAN AND LOG:  A Testing Plan and Log that includes the tests 
required, referenced by the specification paragraph number requiring 
the test, the frequency, and the person responsible for each test.  
Use Government forms to log and track tests.

i.  PROCEDURES TO COMPLETE REWORK ITEMS:  Procedures to identify, record, 
track, and complete rework items.  Use Government forms to record and 
track rework items.

j.  DOCUMENTATION PROCEDURES:  Use Government form.

k.  LIST OF DEFINABLE FEATURES:  A Definable Feature of Work (DFOW) is a 
task that is separate and distinct from other tasks and has control 
requirements and work crews unique to that task.  A DFOW is identified 
by different trades or disciplines and is an item or activity on the 
construction schedule.  Include in the list of DFOWs, but not be 
limited to, all critical path activities on the NAS.  Include all 
activities for which this specification requires QC Specialists or 
specialty inspection personnel.  Provide separate DFOWs in the Network 
Analysis Schedule for each design development stage and submittal 
package.

l.  PROCEDURES FOR PERFORMING THE THREE PHASES OF CONTROL:  Identify 
procedures used to ensure the three phases of control to manage the 
quality on this project.  For each DFOW, a Preparatory and Initial 
phase checklist will be filled out during the Preparatory and Initial 
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phase meetings.  Conduct the Preparatory and Initial Phases and 
meetings with a view towards obtaining quality construction by 
planning ahead and identifying potential problems for each DFOW.

m.  PERSONNEL MATRIX:  A personnel matrix showing for each section of the 
specification who will review and approve submittals, who will perform 
and document the three phases of control, and who will perform and 
document the testing.

n.  PROCEDURES FOR COMPLETION INSPECTION:  Procedures for identifying and 
documenting the completion inspection process.  Include in these 
procedures the responsible party for punch out inspection, pre-final 
inspection, and final acceptance inspection.

o.  TRAINING PROCEDURES AND TRAINING LOG:  Procedures for coordinating and 
documenting the training of personnel required by the Contract.

p.  ORGANIZATION AND PERSONNEL CERTIFICATIONS LOG:  Procedures for 
coordinating, tracking and documenting all certifications on 
subcontractors, testing laboratories, suppliers, personnel, etc.  QC 
Manager will ensure that certifications are current, appropriate for 
the work being performed, and will not lapse during any period of the 
contract that the work is being performed.

1.7   QC PLAN MEETINGS

Prior to submission of the QC Plan, the QC Manager will meet with the 
Contracting Officer to discuss the QC Plan requirements of this Contract. 
The purpose of this meeting is to develop a mutual understanding of the QC 
Plan requirements prior to plan development and submission and to agree on 
the Contractor's list of DFOWs.

1.8   DESIGN INTENT

Review the design intent received from the Contracting Officer.

1.8.1   Design Intent Review

The Contractor shall review the design documents for the design intent to 
verify that each commissioned system meets the design intent relative to 
functionality, energy performance, water performance, maintainability, 
sustainability, system cost, indoor environmental quality, and local 
environmental impacts.  Fully document review in written report.

The design intent review shall be complete prior to the Mutual 
Understanding Meeting and prior to the establishment of the overall QC 
Plan.

1.9   COORDINATION AND MUTUAL UNDERSTANDING MEETING

After submission of the QC Plan, and prior to the start of construction, 
the QC Manager will meet with the Contracting Officer to present the QC 
program required by this Contract.  The Contractor shall assume a full day 
meeting wil be required for each Mutual Understanding Meeting. When a new 
QC Manager is appointed, the coordination and mutual understanding meeting 
shall be repeated.
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1.9.1   Purpose

The purpose of this meeting is to develop a mutual understanding of the QC 
details, including documentation, administration for on-site and off-site 
work, design intent, Cx, environmental requirements and procedures, 
coordination of activities to be performed, and the coordination of the 
Contractor's management, production, and QC personnel.  At the meeting, 
the Contractor will be required to explain in detail how three phases of 
control will be implemented for each DFOW, as well as how each DFOW will 
be affected by each management plan or requirement as listed below:

a.  Waste Management Plan.

b.  Environmental Protection Plan.

c.  Environmental regulatory requirements.

d.  Cx Plan.

1.9.2   Coordination of Activities

Coordinate activities included in various sections to assure efficient and 
orderly installation of each component.  Coordinate operations included 
under different sections that are dependent on each other for proper 
installation and operation. Coordinate prefunctional tests and startup 
testing with Cx.

1.9.3   Attendees

As a minimum, the Contractor's personnel required to attend include an 
officer of the firm, the Project Manager, Project Superintendent, QC 
Manager, Alternate QC Manager, QC Specialists, A/E, Commissioning 
Authority (CA), Environmental Manager, and subcontractor representatives 
or approved by the approved by the Contracting Officer.  Each 
subcontractor who will be assigned QC responsibilities shall have a 
principal of the firm at the meeting.  Minutes of the meeting will be 
prepared by the QC Manager and signed by the Contractor.  Provide a copy 
of the signed minutes to all attendees and shall be included in the QC 
Plan.

1.10   QC MEETINGS

After the start of construction, conduct weekly QC meetings by the QC 
Manager at the work site with the Project Superintendent, QC Specialists, 
the CA, and the foremen who are performing the work of the DFOWs.  The QC 
Manager is to prepare the minutes of the meeting and provide a copy to the 
Contracting Officer within two working days after the meeting.  The 
Contracting Officer may attend these meetings.  As a minimum, accomplish 
the following at each meeting:

a.  Review the minutes of the previous meeting.

b.  Review the schedule and the status of work and rework.

c.  Review the status of submittals.

d.  Review the work to be accomplished in the next two weeks and 
documentation required.
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e.  Resolve QC and production problems (RFI, etc.).

f.  Address items that may require revising the QC Plan.

g.  Review Accident Prevention Plan (APP).

h.  Review environmental requirements and procedures.

i.  Review Waste Management Plan.

k.  Review Environmental Management Plan.

l.  Review the status of training completion.

m.  Review Cx Plan and progress.

n.  Review Progress of As-Builts and O&M Documentation.

1.11   DOCUMENT REVIEW AND DOCUMENTATION

1.11.1   Contract Document Review

Review the Contract documents to verify that Cx is adequately specified, 
and that each commissioned system is likely to meet the design intent 
relative to functionality, energy performance, water performance, 
maintainability, sustainability, system cost, indoor environmental 
quality, and local environmental impacts.

1.12   THREE PHASES OF CONTROL

Adequately cover both on-site and off-site work with the Three Phases of 
Control and include the following for each DFOW.

1.12.1   Preparatory Phase

Notify the Contracting Officer at least two work days in advance of each 
preparatory phase meeting.  The meeting will be conducted by the QC 
Manager and attended by the QC Specialists, the Project Superintendent, 
the CA, and the foreman responsible for the DFOW or as approved by the 
Contracting Officer.  When the DFOW will be accomplished by a 
subcontractor, that subcontractor's foreman shall attend the preparatory 
phase meeting.  Document the results of the preparatory phase actions in 
the daily Contractor Quality Control Report and in the Preparatory Phase 
Checklist.  Perform the following prior to beginning work on each DFOW:

a.  Review each paragraph of the applicable specification sections.

b.  Review the Contract drawings.

c.  Verify that field measurements are as indicated on construction and/or 
shop drawings before confirming product orders, in order to minimize 
waste due to excessive materials.

d.  Verify that appropriate shop drawings and submittals for materials and 
equipment have been submitted and approved.  Verify receipt of 
approved factory test results, when required.

e.  Review the testing plan and ensure that provisions have been made to 
provide the required QC testing.
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f.  Examine the work area to ensure that the required preliminary work has 
been completed.

g.  Coordinate the schedule of product delivery to designated prepared 
areas in order to minimize site storage time and potential damage to 
stored materials.

h.  Arrange for the return of shipping/packaging materials, such as wood 
pallets, where economically feasible.

i.  Examine the required materials, equipment and sample work to ensure 
that they are on hand and conform to the approved shop drawings and 
submitted data.

j.  Discuss specific controls used and construction methods, construction 
tolerances, workmanship standards, and the approach that will be used 
to provide quality construction by planning ahead and identifying 
potential problems for each DFOW.

k.  Review the APP and appropriate Activity Hazard Analysis (AHA) to 
ensure that applicable safety requirements are met, and that required 
Material Safety Data Sheets (MSDS) are submitted.

l.  Review the Cx Plan and ensure all preliminary work items have been 
completed and documented.

1.12.2   Initial Phase

Notify the Contracting Officer at least two work days in advance of each 
initial phase.  When construction crews are ready to start work on a DFOW, 
conduct the initial phase with the QC Specialists, the Project 
Superintendent, and the foreman responsible for that DFOW.  Observe the 
initial segment of the DFOW to ensure that the work complies with Contract 
requirements.  Document the results of the initial phase in the daily CQC 
Report and in the Initial Phase Checklist.  Repeat the initial phase for 
each new crew to work on-site, or when acceptable levels of specified 
quality are not being met.  Perform the following for each DFOW:

a.  Establish the quality of workmanship required.

b.  Resolve conflicts.

c.  Ensure that testing is performed by the approved laboratory.

d.  Check work procedures for compliance with the APP and the appropriate 
AHA to ensure that applicable safety requirements are met.

e.  Review the Cx Plan and ensure all preparatory work items have been 
completed and documented.

1.12.3   Follow-Up Phase

Perform the following for on-going work daily, or more frequently as 
necessary, until the completion of each DFOW and document in the daily CQC 
Report:

a.  Ensure the work is in compliance with Contract requirements.
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b.  Maintain the quality of workmanship required.

c.  Ensure that testing is performed by the approved laboratory.

d.  Ensure that rework items are being corrected.

e.  Assure manufacturers representatives have performed necessary 
inspections if required and perform safety inspections.

f.  Review the Cx Plan and ensure all work items, testing, and 
documentation has been completed.

1.12.4   Additional Preparatory and Initial Phases

Conduct additional preparatory and initial phases on the same DFOW if the 
quality of on-going work is unacceptable, if there are changes in the 
applicable QC organization, if there are changes in the on-site production 
supervision or work crew, if work on a DFOW is resumed after substantial 
period of inactivity, or if other problems develop.

1.12.5   Notification of Three Phases of Control for Off-Site Work

Notify the Contracting Officer at least two weeks prior to the start of 
the preparatory and initial phases.

1.13   SUBMITTAL REVIEW AND APPROVAL

Procedures for submission, review and approval of submittals are described 
in Section 01 33 00 SUBMITTAL PROCEDURES.

1.14   TESTING

Except as stated otherwise in the specification sections, perform sampling 
and testing required under this Contract.

1.14.1   Accreditation Requirements

Construction materials testing laboratories must be accredited by a 
laboratory accreditation authority and will be required to submit a copy 
of the Certificate of Accreditation and Scope of Accreditation.  The 
laboratory's scope of accreditation must include the appropriate ASTM 
standards (E 329, C 1077, D 3666, D 3740, A 880, E 543) listed in the 
technical sections of the specifications.  Laboratories engaged in 
Hazardous Materials Testing shall meet the requirements of OSHA and EPA.  
The policy applies to the specific laboratory performing the actual 
testing, not just the Corporate Office.

1.14.2   Laboratory Accreditation Authorities

Laboratory Accreditation Authorities include the National Voluntary 
Laboratory Accreditation Program (NVLAP) administered by the National 
Institute of Standards and Technology at 
http://ts.nist.gov/ts/htdocs/210/214/214.htm  , the American Association of 
State Highway and Transportation Officials (AASHTO) program at 
http://www.transportation.org/aashto/home.nsf/frontpage  , International 
Accreditation Services, Inc. (IAS) at http://www.iasonline.org , U. S. Army 
Corps of Engineers Materials Testing Center (MTC)at 
http://www.wes.army.mil/SL/MTC/ , the American Association for Laboratory 
Accreditation (A2LA) program at http://www.a2la.org/ , the Washington 
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Association of Building Officials (WABO) at http://www.wabo.org/   
(Approval authority for WABO is limited to projects within Washington 
State), and the Washington Area Council of Engineering Laboratories 
(WACEL) at http://www.wacel.org/labaccred.html  (Approval authority by 
WACEL is limited to projects within Facilities Engineering Command (FEC) 
Washington geographical area).

1.14.3   Capability Check

The Contracting Officer retains the right to check laboratory equipment in 
the proposed laboratory and the laboratory technician's testing 
procedures, techniques, and other items pertinent to testing, for 
compliance with the standards set forth in this Contract.

1.14.4   Test Results

Cite applicable Contract requirements, tests or analytical procedures 
used.  Provide actual results and include a statement that the item tested 
or analyzed conforms or fails to conform to specified requirements.  If 
the item fails to conform, notify the Contracting Officer immediately.  
Conspicuously stamp the cover sheet for each report in large red letters 
"CONFORMS" or "DOES NOT CONFORM" to the specification requirements, 
whichever is applicable.  Test results must be signed by a testing 
laboratory representative authorized to sign certified test reports.  
Furnish the signed reports, certifications, and other documentation to the 
Contracting Officer via the QC Manager.  Furnish a summary report of field 
tests at the end of each month, per the paragraph entitled "INFORMATION 
FOR THE CONTRACTING OFFICER".

1.14.5   Test Reports and Monthly Summary Report of Tests

Furnish the signed reports, certifications, and a summary report of field 
tests at the end of each month to the Contracting Officer as an attachment 
to the Monthly Payment Request.  Attach a copy of the summary report to 
the last daily Contractor Quality Control Report of each month.  If the QC 
information is not provided or does not meet the contract requirements, 
the Contracting Officer will reject the payment application until such 
time the acceptable information has been provided.

1.15   QC CERTIFICATIONS

1.15.1   CQC Report Certification

Contain the following statement within the CQC Report:  "On behalf of the 
Contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting 
period is in compliance with the contract drawings and specifications to 
the best of my knowledge, except as noted in this report."

1.15.2   Invoice Certification

Furnish a certificate to the Contracting Officer with each payment 
request, signed by the QC Manager, attesting that as-built drawings are 
current, coordinated and attesting that the work for which payment is 
requested, including stored material, is in compliance with Contract 
requirements.
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1.15.3   Completion Certification

Upon completion of each phase work as defined in the phasing summary in 
the summary of work specification under this Contract, the QC Manager 
shall furnish a certificate to the Contracting Officer attesting that "the 
work completed within this phase of workhas been completed, inspected, 
tested and is in compliance with the Contract." Provide a copy of this 
final QC Certification for inclusion into the OMSI documentation.

1.16   COMPLETION INSPECTIONS

1.16.1   Punch-Out Inspection

Near the completion of all work or any increment thereof, established by a 
completion time stated in the Contract Clause entitled "Commencement, 
Prosecution, and Completion of Work," or stated elsewhere in the 
specifications, the QC Manager and the CA must conduct an inspection of 
the work and develop a "punch list" of items which do not conform to the 
approved drawings, specifications and Contract.  Include in the punch list 
any remaining items on the "Rework Items List", which were not corrected 
prior to the Punch-Out Inspection.  Include within the punch list the 
estimated date by which the deficiencies will be corrected.  Provide a 
copy of the punch list to the Contracting Officer.  The QC Manager, or 
staff, must make follow-on inspections to ascertain that all deficiencies 
have been corrected.  Once this is accomplished, notify the Government 
that the facility is ready for the Government "Pre-Final Inspection".

The Contractor shall perform a "punch list" for all enclosures based on 
the proposed phasing plan and tie back to the overall schedule and interim 
milestones. Interim "punch lists" and inspections will be required prior 
to closing off areas - i.e. interior wall cavities. These inspections 
shall be included in the Contractor's schedule and 14 calendar day 
notification provided to the Government.

1.16.2   Pre-Final Inspection

The Government and QCM will perform this inspection to verify that the 
facility is complete and ready to be occupied.  A Government "Pre-Final 
Punch List" will be documented by the QC Manager as a result of this 
inspection.  The QC Manager will ensure that all items on this list are 
corrected prior to notifying the Government that a "Final" inspection with 
the Client can be scheduled.  Any items noted on the "Pre-Final" 
inspection must be corrected in a timely manner and be accomplished before 
the contract completion date for the work, or any particular increment 
thereof, if the project is divided into increments by separate completion 
dates.

1.16.3   Final Acceptance Inspection

Notify the Contracting Officer at least 14 calendar days prior to the date 
a final acceptance inspection can be held.  State within the notice that 
all items previously identified on the pre-final punch list will be 
corrected and acceptable, along with any other unfinished Contract work, 
by the date of the final acceptance inspection.  The Contractor must be 
represented by the QC Manager, the Project Superintendent, the CA, and 
others deemed necessary.  Attendees for the Government will include the 
Contracting Officer, other FEAD personnel, and personnel representing the 
Client.  Failure of the Contractor to have all contract work acceptably 
complete for this inspection will be cause for the Contracting Officer to 
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bill the Contractor for the Government's additional inspection cost in 
accordance with the Contract Clause entitled "Inspection of Construction."

1.17   DOCUMENTATION

Maintain current and complete records of on-site and off-site QC program 
operations and activities.

1.17.1   Construction Documentation

Reports are required for each day that work is performed and must be 
attached to the Contractor Quality Control Report prepared for the same 
day.  Maintain current and complete records of on-site and off-site QC 
program operations and activities.  The forms identified under the 
paragraph "INFORMATION FOR THE CONTRACTING OFFICER" will be used.  Reports 
are required for each day work is performed.  Account for each calendar 
day throughout the life of the Contract.  Every space on the forms must be 
filled in.  Use N/A if nothing can be reported in one of the spaces.  The 
Project Superintendent and the QC Manager must prepare and sign the 
Contractor Production and CQC Reports, respectively.  The reporting of 
work must be identified by terminology consistent with the construction 
schedule.  In the "remarks" sections of the reports, enter pertinent 
information including directions received, problems encountered during 
construction, work progress and delays, conflicts or errors in the 
drawings or specifications, field changes, safety hazards encountered, 
instructions given and corrective actions taken, delays encountered and a 
record of visitors to the work site, quality control problem areas, 
deviations from the QC Plan, construction deficiencies encountered, 
meetings held.  For each entry in the report(s), identify the Schedule 
Activity No. that is associated with the entered remark.

1.17.2   Quality Control Validation

Establish and maintain the following in a series of three ring binders.  
Binders shall be divided and tabbed as shown below.  These binders must be 
readily available to the Contracting Officer during all business hours.

a.  All completed Preparatory and Initial Phase Checklists, arranged by 
specification section.

b.  All milestone inspections, arranged by Activity Number.

c.  An up-to-date copy of the Testing Plan and Log with supporting field 
test reports, arranged by specification section.

d.  Copies of all contract modifications, arranged in numerical order.  
Also include documentation that modified work was accomplished.

e.  An up-to-date copy of the Rework Items List.

f.  Maintain up-to-date copies of all punch lists issued by the QC staff 
to the Contractor and Sub-Contractors and all punch lists issued by 
the Government.

g.  Commissioning documentation including Cx checklists, schedules, tests, 
and reports.
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1.17.3   Reports from the QC Specialist(s)

Reports are required for each day that work is performed in their area of 
responsibility.  QC Specialist reports shall include the same 
documentation requirements as the CQC Report for their area of 
responsibility.  QC Specialist reports are to be prepared, signed and 
dated by the QC Specialists and shall be attached to the CQC Report 
prepared for the same day.

1.17.4   Testing Plan and Log

As tests are performed, the CA and the QC Manager will record on the 
"Testing Plan and Log" the date the test was performed and the date the 
test results were forwarded to the Contracting Officer.  Attach a copy of 
the updated "Testing Plan and Log" to the last daily CQC Report of each 
month, per the paragraph "INFORMATION FOR THE CONTRACTING OFFICER".  
Provide a copy of the final "Testing Plan and Log" for inclusion into the 
OMSI documentation.

1.17.5   Rework Items List

The QC Manager must maintain a list of work that does not comply with the 
Contract, identifying what items need to be reworked, the date the item 
was originally discovered, the date the item will be corrected by, and the 
date the item was corrected.  There is no requirement to report a rework 
item that is corrected the same day it is discovered.  Attach a copy of 
the "Rework Items List" to the last daily CQC Report of each month.  The 
Contractor is responsible for including those items identified by the 
Contracting Officer.

1.17.6   As-Built Drawings

The QC Manager is required to ensure the as-built drawings, required by 
Section 01 78 00.00 22 CLOSEOUT SUBMITTALS (PWD ME) are kept current on a 
daily basis and marked to show deviations which have been made from the 
Contract drawings.  Ensure each deviation has been identified with the 
appropriate modifying documentation (e.g. PC No., Modification No., 
Request for Information No., etc.).  The QC Manager  or QC Specialist 
assigned to an area of responsibility must initial each revision.  Upon 
completion of work, the QC Manager will furnish a certificate attesting to 
the accuracy of the as-built drawings prior to submission to the 
Contracting Officer.

1.18   NOTIFICATION ON NON-COMPLIANCE

The Contracting Officer will notify the Contractor of any detected 
non-compliance with the Contract.  Take immediate corrective action after 
receipt of such notice.  Such notice, when delivered to the Contractor at 
the work site, shall be deemed sufficient for the purpose of 
notification.  If the Contractor fails or refuses to comply promptly, the 
Contracting Officer may issue an order stopping all or part of the work 
until satisfactory corrective action has been taken.  No part of the time 
lost due to such stop orders will be made the subject of claim for 
extension of time for excess costs or damages by the Contractor.

PART 2   PRODUCTS

Not used.
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PART 3   EXECUTION

3.1   PREPARATION

Designate receiving/storage areas for incoming material to be delivered 
according to installation schedule and to be placed convenient to work 
area in order to minimize waste due to excessive materials handling and 
misapplication.  Store and handle materials in a manner as to prevent loss 
from weather and other damage.  Keep materials, products, and accessories 
covered and off the ground, and store in a dry, secure area.  Prevent 
contact with material that may cause corrosion, discoloration, or 
staining.  Protect all materials and installations from damage by the 
activities of other trades.

        -- End of Section --
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PART 1   GENERAL

1.1   SUMMARY

Requirements of this Section apply to, and are a component of, each 
section of the specifications.

1.2   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C511 (1997e1) Standard for Reduced-Pressure 
Principle Backflow Prevention Assembly

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH 
(FCCCHR)

FCCCHR List (continuously updated) List of Approved 
Backflow Prevention Assemblies

FCCCHR Manual (1988e9) Manual of Cross-Connection Control

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 241 (2009) Standard for Safeguarding 
Construction, Alteration, and Demolition 
Operations

NFPA 70 (2014) National Electrical Code

U.S. FEDERAL AVIATION ADMINISTRATION (FAA)

FAA AC 70/7460-1 (2007; Rev K) Obstruction Marking and 
Lighting

U.S. FEDERAL HIGHWAY ADMINISTRATION (FHWA)

MUTCD (2000) Manual of Uniform Traffic Control 
Devices

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:
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SD-01 Preconstruction Submittals

Construction site plan; G

Traffic control plan; G

SD-06 Test Reports

Backflow Preventer Tests; G

SD-07 Certificates

Backflow Tester Certification; G

Backflow Preventers Certificate of Full Approval; G

1.4   CONSTRUCTION SITE PLAN

Prior to the start of work, submit a site plan with limits of work showing 
the locations and dimensions of temporary facilities (including layouts 
and details, equipment and material storage area (onsite and offsite), and 
access and haul routes, avenues of ingress/egress to the fenced area and 
details of the fence installation.  Identify any areas where vehicle track 
pads will be installed to prevent the tracking of mud onto the pavement 
outside the project site limits.  Indicate if the use of a supplemental or 
other staging area is desired.  Show locations of safety and construction 
fences, site trailers, construction entrances, trash dumpsters, temporary 
sanitary facilities, dewatering system storage tanks and infiltration pits 
and worker parking areas.   Note that worker parking areas may be located 
at remote locations from the building or project site. Acceptable Parking 
areas shall be coordinated with the Contracting Officer. The Contractor 
shall note that the space within the project site is limited and parking 
and storage may not be available within the project limits. Off-site 
and/or Off-Shipyard storage and parking may be required.

1.5   BACKFLOW PREVENTERS CERTIFICATE

Certificate of Full Approval from FCCCHR List , University of Southern 
California, attesting that the design, size and make of each backflow 
preventer has satisfactorily passed the complete sequence of performance 
testing and evaluation for the respective level of approval.  Certificate 
of Provisional Approval will not be acceptable.

1.5.1   Backflow Tester Certificate

Prior to testing, submit to the Contracting Officer certification issued 
by the State or local regulatory agency attesting that the backflow tester 
has successfully completed a certification course sponsored by the 
regulatory agency.  Tester must not be affiliated with any company 
participating in any other phase of this Contract.

1.5.2   Backflow Prevention Training Certificate

Submit a certificate recognized by the State or local authority that 
states the Contractor has completed at least 10 hours of training in 
backflow preventer installations.  The certificate must be current.
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PART 2   PRODUCTS

2.1   TEMPORARY SIGNAGE

2.1.1   Bulletin Board

Immediately upon beginning of work, provide a weatherproof glass-covered 
bulletin board not less than 36 by 48 inches in size for displaying the 
Equal Employment Opportunity poster, a copy of the wage decision contained 
in the contract, Wage Rate Information poster, and other information 
approved by the Contracting Officer.  Locate the bulletin board at the 
project site in a conspicuous place easily accessible to all employees, as 
approved by the Contracting Officer.

2.1.2   Project and Safety Signs

Construct sign with a face sheet of 4- by 8-foot exterior grade plywood, 
1/2-inch thick, mounted on a substantial frame of treated lumber.  Provide 
one coat of lead-free alkyd primer paint and two coats of an exterior type 
white enamel to frame and sign.  Erect signs within 28 days after receipt 
of the notice to proceed.  Correct the data required by the safety sign 
daily, with light colored metallic or non-metallic numerals.

2.2   TEMPORARY TRAFFIC CONTROL

2.2.1   Barricades

Erect and maintain temporary barricades to limit public access to 
hazardous areas.  Whenever safe public access to paved areas such as 
roads, parking areas or sidewalks is prevented by construction activities 
or as otherwise necessary to ensure the safety of both pedestrian and 
vehicular traffic barricades will be required.  Securely place barricades 
clearly visible with adequate illumination to provide sufficient visual 
warning of the hazard during both day and night.

2.2.2   Fencing

Provide fencing along the construction site at all open excavations and 
tunnels to control access by unauthorized people.  Fencing must be 
installed to be able to restrain a force of at least 250 pounds against it.

2.2.3   Temporary Wiring

Provide temporary wiring in  accordance with NFPA 241  and NFPA 70 , Article 
305-6(b), Assured Equipment Grounding Conductor Program.  Include frequent 
inspection of all equipment and apparatus.

2.2.4   Backflow Preventers

Backflow Preventers shall be reduced pressure principle type conforming to 
the applicable requirements AWWA C511.  Provide backflow preventers 
complete with 150 pound flanged mounted gate valve, stainless steel or 
bronze, internal parts.  The particular make, model/design, and size of 
backflow preventers to be installed must be included in the latest edition 
of the List of Approved Backflow Prevention Assemblies issued by the 
FCCCHR List  and be accompanied by a Certificate of Full Approval from 
FCCCHR List .  After installation conduct Backflow Preventer Tests and 
provide test reports verifying that the installation meets the 
FCCCHR Manual Standards.
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PART 3   EXECUTION

3.1   EMPLOYEE PARKING

Contractor employees will park privately owned vehicles in an area 
designated by the Contracting Officer.  Parking for all Contractor 
Employees and subcontract employees may not be available on the Shipyard. 
The Contractor and subcontractor may need to car pool or utilize off-site 
parking.  Contractor employee parking must not interfere with existing and 
established parking requirements of the Portsmouth Naval Shipyard .  
Privately-owned vehicles are prohibited from the CIA.

3.2   AVAILABILITY AND USE OF UTILITY SERVICES

3.2.1   Temporary Utilities

Provide temporary utilities required for construction.  Materials may be 
new or used, must be adequate for the required usage, not create unsafe 
conditions, and not violate applicable codes and standards.

3.2.2   Payment for Utility Services

a.  Reasonable amounts of the following utilities at the discretion of the 
Contracting Officer will be made available to the Contractor without 
charge.

   Electricity
   Water

b.  The Contractor shall pay all costs incurred in connecting, converting, 
and transferring the utilities to the work.  Make connections, 
including providing backflow-preventing devices on connections to 
domestic water lines; providing meters; and providing transformers; 
and make disconnections.   The Contractor shall provide the backflow 
devices as specified above and NAVFAC PWD ME shop personnel (at the 
Portsmouth Naval Shipyard only) will install the backflow preventer.  
The Contractor shall not operate any Shipyard water system valves.  
The Contractor shall notify the Contracting Officer a minimum of 15 
calendar days prior to the desired date of the installation of the 
backflow device.

3.2.2   Sanitation

Provide and maintain within the construction area minimum field-type 
sanitary facilities approved by the Contracting Officer and periodically 
empty wastes into a municipal, district, or Portsmouth Naval Shipyard  
sanitary sewage system, or remove waste to a commercial facility.  Obtain 
approval from the system owner prior to discharge into any municipal, 
district, or commercial sanitary sewer system.  Any penalties and / or 
fines associated with improper discharge will be the responsibility of the 
Contractor.  Coordinate with the Contracting Officer and follow Portsmouth 
Naval Shipyard  regulations and procedures when discharging into the 
Portsmouth Naval Shipyard  sanitary sewer system.  Maintain these 
conveniences at all times without nuisance.  Include provisions for pest 
control and elimination of odors.  Government toilet facilities will not 
be available to Contractor's personnel.
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3.2.3   Telephone

Make arrangements and pay all costs for telephone facilities desired.

3.2.4   Obstruction Lighting of Cranes

Provide a minimum of two (2) aviation red or high intensity white 
obstruction lights on temporary structures (including cranes) over 100 feet
 above ground level.  Light construction and installation must comply with 
FAA AC 70/7460-1 .  Lights must be operational during periods of reduced 
visibility, darkness, and as directed by the Contracting Officer.

3.2.5   Fire Protection

Provide temporary fire protection equipment for the protection of 
personnel and property during construction.  Remove debris and flammable 
materials  daily to minimize potential hazards.

3.3   TRAFFIC PROVISIONS

3.3.1   Maintenance of Traffic

a.  Conduct operations in a manner that will not close any thoroughfare or 
interfere in any way with traffic on railways or highways except with 
written permission of the Contracting Officer at least 15 calendar 
days prior to the proposed modification date, and provide to the 
Contracting Officer a Traffic Control Plan detailing the proposed 
controls to traffic movement for approval.  The plan must be in 
accordance with State and local regulations and the MUTCD, Part VI.  
Contractor may move oversized and slow-moving vehicles to the worksite 
provided requirements of the State of Maine Department of 
Transportation have been met .

b.  Conduct work so as to minimize obstruction of traffic, and maintain 
traffic on at least half of the roadway width at all times.  Obtain 
approval from the Contracting Officer prior to starting any activity 
that may obstruct vehicle or pedestrian traffic.

c.  Provide, erect, and maintain, at contractors expense, lights, 
barriers, signals, passageways, detours, and other items, that may be 
required by the Life Safety Signage and overhead protection.

d.  The area adjacent to the project site will be an active Shipyard work 
site. All work shall be coordinated to avoid impacting Shipyard 
operations. Work shall not impact Shipyard Fire Department access in 
any way.

3.3.2   Protection of Traffic

Maintain and protect traffic on all affected roads during the construction 
period except as otherwise specifically directed by the Contracting 
Officer.  Measures for the protection and diversion of traffic, including 
the provision of watchmen and flagmen, erection of barricades, placing of 
lights around and in front of equipment the work, and the erection and 
maintenance of adequate warning, danger, and direction signs, will be as 
required by the State and local authorities having jurisdiction.  Protect 
the traveling public from damage to person and property.  Minimize the 
interference with public traffic on roads selected for hauling material to 
and from the site.  Investigate the adequacy of existing roads and their 
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allowable load limit.  Contractor is responsible for the repair of any 
damage to roads caused by construction operations.

3.3.3   Rush Hour Restrictions

Do not interfere with the peak traffic flows preceding and during normal 
operations without notification to and approval by the Contracting Officer.

3.4   CONTRACTOR'S TEMPORARY FACILITIES

3.4.1   Safety

Protect the integrity of any installed safety systems or personnel safety 
devices.  If entrance into systems serving safety devices is required, the 
Contractor must obtain prior approval from the Contracting Officer.  If it 
is temporarily necessary to remove or disable personnel safety devices in 
order to accomplish contract requirements, provide alternative means of 
protection prior to removing or disabling any permanently installed safety 
devices or equipment and obtain approval from the Contracting Officer.

3.4.2   Administrative Field Offices

Provide and maintain administrative field office facilities within the 
construction area at the designated site.  Government office and warehouse 
facilities will not be available to the Contractor's personnel.

3.4.3   Storage Area

Construct a temporary 6 foot high chain link fence around trailers and 
materials.  Include plastic strip inserts, colored green, so that 
visibility through the fence is obstructed.  Fence posts may be driven, in 
lieu of concrete bases, where soil conditions permit.  Do not place or 
store trailers, materials, or equipment outside the fenced area unless 
such trailers, materials, or equipment are assigned a separate and 
distinct storage area by the Contracting Officer away from the vicinity of 
the construction site but within the installation boundaries.  Trailers, 
equipment, or materials must not be open to public view with the exception 
of those items which are in support of ongoing work on any given day.  Do 
not stockpile materials outside the fence in preparation for the next 
day's work.  Park mobile equipment, such as tractors, wheeled lifting 
equipment, cranes, trucks, and like equipment within the fenced area at 
the end of each work day.

3.4.4   Appearance of Trailers

a.  Trailers utilized by the Contractor for administrative or material 
storage purposes must present a clean and neat exterior appearance and 
be in a state of good repair.  Trailers which, in the opinion of the 
Contracting Officer, require exterior painting or maintenance will not 
be allowed on installation property.

b.  Paint using suitable paint and maintain the temporary facilities.  
Failure to do so will be sufficient reason to require their removal.

3.4.4   Maintenance of Storage Area

Keep fencing in a state of good repair and proper alignment.  Grassed or 
unpaved areas, which are not established roadways, will be covered with a 
layer of gravel as necessary to prevent rutting and the tracking of mud 
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onto paved or established roadways, should the Contractor elect to 
traverse them with construction equipment or other vehicles; gravel 
gradation will be at the Contractor's discretion.  Mow and maintain grass 
located within the boundaries of the construction site for the duration of 
the project.  Grass and vegetation along fences, buildings, under 
trailers, and in areas not accessible to mowers will be edged or trimmed 
neatly.

3.4.5   Security Provisions

Provide adequate outside security lighting at the Contractor's temporary 
facilities.  The Contractor will be responsible for the security of its 
own equipment; in addition, the Contractor will notify the appropriate law 
enforcement agency requesting periodic security checks of the temporary 
project field office.

3.4.6   Laydown Space

Parking and laydown space on the site is limited to the area shown on the 
plans.  The Contractor shall manage the on-site work including equipment, 
storage trailers, material, material deliveries to allow the work to be 
completed within the specified contract duration.  This may require the 
Contractor to locate suitable storage off-site and multiple equipment 
mobilizations to allow the work to be completed.  Equipment or materials 
not used to complete the work shall be removed from the site.  If 
additional offsite storage; additional mobilization or demobilizations, 
all these costs shall be included in the base bid. 

Failure by the Contractor to plan the work based on the space limitations 
shall not be the basis for any claim nor an equitable price or contract 
time adjustment.

3.4.7   Weather Protection of Temporary Facilities and Stored Materials

Take necessary precautions to ensure that roof openings and other critical 
openings in the temporary facilities are monitored carefully.  Take 
immediate actions required to seal off such openings when rain or other 
detrimental weather is imminent, and at the end of each workday.  Ensure 
that the openings are completely sealed off to protect materials and 
equipment in the temporary facilities from damage.

3.4.7.1   Building and Site Storm Protection

When a warning of gale force winds is issued, take precautions to minimize 
danger to persons, and protect the work and nearby Government property.  
Precautions must include, but are not limited to, closing openings; 
removing loose materials, tools and equipment from exposed locations; and 
removing or securing scaffolding and other temporary work.  Close openings 
in the work when storms of lesser intensity pose a threat to the work or 
any nearby Government property.

3.4.7.2   Condition of Readiness

Unless directed otherwise, comply with:

a.  Condition FOUR (Sustained winds of 50 knots or greater expected within 
72 hours):  Normal daily jobsite cleanup and good housekeeping 
practices.  Collect and store in piles or containers scrap lumber, 
waste material, and rubbish for removal and disposal at the close of 
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each work day.  Maintain the construction site including storage 
areas, free of accumulation of debris.  Stack form lumber in neat 
piles less than 4 feet high.  Remove all debris, trash, or objects 
that could become missile hazards.  Contact Contracting Officer for 
Condition of Readiness (COR) updates and completion of required 
actions.

b.  Condition THREE (Sustained winds of 50 knots or greater expected 
within 48 hours):  Maintain "Condition FOUR" requirements and commence 
securing operations necessary for "Condition ONE" which cannot be 
completed within 18 hours.  Cease all routine activities which might 
interfere with securing operations.  Commence securing and stow all 
gear and portable equipment.  Make preparations for securing 
buildings.  Review requirements pertaining to "Condition TWO" and 
continue action as necessary to attain "Condition THREE" readiness.  
Contact Contracting Officer for weather and COR updates and completion 
of required actions.

c.  Condition TWO (Sustained winds of 50 knots or greater expected within 
24 hours):  Curtail or cease routine activities until securing 
operation is complete.  Reinforce or remove form work and 
scaffolding.  Secure machinery, tools, equipment, materials, or remove 
from the jobsite.  Expend every effort to clear all missile hazards 
and loose equipment from general base areas.  Contact Contracting 
Officer for weather and Condition of Readiness (COR) updates and 
completion of required actions.

d.  Condition ONE.  (Sustained winds of 50 knots or greater expected 
within 12 hours):  Secure the jobsite, and leave Government premises.

3.5   PLANT COMMUNICATION

Whenever the Contractor has the individual elements of its plant so 
located that operation by normal voice between these elements is not 
satisfactory, the Contractor must install a satisfactory means of 
communication, such as telephone or other suitable devices and made 
available for use by Government personnel.

3.6   TEMPORARY PROJECT SAFETY FENCING

As soon as practicable, but not later than 15 days after the date 
established for commencement of work, furnish and erect temporary project 
safety fencing at the work site.  The safety fencing must be a high 
visibility orange colored, high density polyethylene grid or approved 
equal, a minimum of 48 inches high, supported and tightly secured to steel 
posts located on maximum 10 foot centers, constructed at the approved 
location.  Maintain the safety fencing during the life of the contract 
and, upon completion and acceptance of the work, will become the property 
of the Contractor and be removed from the work site.

3.7   CLEANUP

Remove construction debris, waste materials, packaging material and the 
like from the work site daily.  Any dirt or mud which is tracked onto 
paved or surfaced roadways must be cleaned away.  Store within the fenced 
area described above or at the supplemental storage area any materials 
resulting from demolition activities which are salvageable.  Neatly 
stacked stored materials not in trailers, whether new or salvaged.
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3.8   RESTORATION OF STORAGE AREA

Upon completion of the project remove the bulletin board, signs, 
barricades, haulroads, and any other temporary products from the site.  
After removal of trailers, materials, and equipment from within the fenced 
area, remove the fence that will become the property of the Contractor.  
Restore to the original or better condition, areas used by the Contractor 
for the storage of equipment or material, or other use.  Gravel used to 
traverse grassed areas must be removed and the area restored to its 
original condition, including top soil and seeding as necessary.

        -- End of Section --
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SECTION 01 57 19.00 22

TEMPORARY ENVIRONMENTAL CONTROLS - PORTSMOUTH NAVAL SHIPYARD (PWD ME)
12/14

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.   Note: This is not an all inclusive list of 
publications and other references may be applicable.

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.120 Hazardous Waste Operations and Emergency 
Response

40 CFR 112 Oil Pollution Prevention

40 CFR 241 Guidelines for Disposal of Solid Waste

40 CFR 243 Guidelines for the Storage and Collection 
of Residential, Commercial, and 
Institutional Solid Waste

40 CFR 258 Subtitle D Landfill Requirements

40 CFR 260 Hazardous Waste Management System:  General

40 CFR 261 Identification and Listing of Hazardous 
Waste

40 CFR 262 Standards Applicable to Generators of 
Hazardous Waste

40 CFR 263 Standards Applicable to Transporters of 
Hazardous Waste

40 CFR 264 Standards for Owners and Operators of 
Hazardous Waste Treatment, Storage, and 
Disposal Facilities

40 CFR 265 Interim Status Standards for Owners and 
Operators of Hazardous Waste Treatment, 
Storage, and Disposal Facilities

40 CFR 266 Standards for the Management of Specific 
Hazardous Wastes and Specific Types of 
Hazardous Waste Management Facilities

40 CFR 268 Land Disposal Restrictions

40 CFR 270 EPA Administered Permit Programs:  The 
Hazardous Waste Permit Program
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40 CFR 272 Approved State Hazardous Waste Management 
Programs

40 CFR 273 Standards For Universal Waste Management

40 CFR 279 Standards for the Management of Used Oil

40 CFR 280 Technical Standards and Corrective Action 
Requirements for Owners and Operators of 
Underground Storage Tanks (UST)

40 CFR 300 National Oil and Hazardous Substances 
Pollution Contingency Plan

40 CFR 355 Emergency Planning and Notification

40 CFR 372-SUBPART D Specific Toxic Chemical Listings

40 CFR 761 Polychlorinated Biphenyls (PCBs) 
Manufacturing, Processing, Distribution in 
Commerce, and Use Prohibitions

40 CFR 82 Protection of Stratospheric Ozone

49 CFR 171 General Information, Regulations, and 
Definitions

49 CFR 172 Hazardous Materials Table, Special 
Provisions, Hazardous Materials 
Communications, Emergency Response 
Information, and Training Requirements

49 CFR 173 Shippers - General Requirements for 
Shipments and Packagings

49 CFR 178 Specifications for Packagings

STATE OF MAINE REGULATIONS

The following STATE OF MAINE REGULATIONS are available on the Internet at: 
http://www.maine.gov/dep/permits.htm

STATE OF MAINE Statutes are available on the internet at
http://www.mainelegislature.org/legis/statues/38/title38ch3sec0.html

MAINE DEP AIR BUREAU CHAPTER 101 Visible Emissions Regulations; 
http://www.maine.gov/dep/air/rules/index.html

MAINE DEP AIR BUREAU CHAPTER 151 Architectural and Industrial 
Maintenance(AIM) COATINGS; http://www.maine.gov/dep/air/rules/index.html

MAINE DEP 38 MSRA  420-C   Erosion and Sedimentation Control Law and Rules

MAINE DEP 38 MSRA  420-D   Stormwater Management

MAINE 38 MRSA 439-B        Contractors Certified in Erosion Control
                           (Effective January 1, 2013)

MAINE DEP MSRA 481-490     Site Location of Development
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MAINE 38 MSRA 850          Identification of Hazardous Waste

MAINE 38 MSRA 851          Standards for Generators of Hazardous Waste

MAINE 38 MSRA 852          Land Disposal Restrictions

MAINE DEPLW0738            Stormwater Management for Maine

MAINE DEPLW0588            Maine Erosion and Sediment Control
                           Best Management Practices

MAINE 88 MRSA 480A-480Z    Natural Resources Protection Act

MAINE DEP AIR BUREAU CHAPTER 159 Control of Volatile Organic Compounds 
from Adhesives and Sealants; http://www.maine.gov/dep/air/rules/index.html

1.2   DEFINITIONS

1.2.1   Sediment

Soil and other debris that have eroded and have been transported by runoff 
water or wind.

1.2.2   Solid Waste

Garbage, refuse, debris, sludge, or other discharged material, including 
solid, liquid, semisolid, or contained gaseous materials resulting from 
domestic, industrial, commercial, mining, or agricultural operations.  
Types of solid waste typically generated at construction sites may include:

a.  Green waste:  The vegetative matter from landscaping, land clearing 
and grubbing, including, but not limited to, grass, bushes, scrubs, 
small trees and saplings, tree stumps and plant roots.  Marketable 
trees, grasses and plants that are indicated to remain, be re-located, 
or be re-used are not included.

b.  Surplus soil: Existing  non-hazardous  soil that is in excess of what is 
required for this work, including aggregates intended, but not used, 
for on-site mixing of concrete, mortars and paving.

c.  Debris:  Non-hazardous solid material generated during the 
construction, demolition, or renovation of a structure which exceeds 
2.5 inch particle size that is: a manufactured object; plant or animal 
matter; or natural geologic material (e.g. cobbles and boulders), 
broken or removed concrete, masonry, and rock asphalt paving; 
ceramics; roofing paper and shingles.  Inert materials may be 
reinforced with or contain ferrous wire, rods, accessories and 
weldments.  A mixture of debris and other material such as soil or 
sludge is also subject to regulation as debris if the mixture is 
comprised primarily of debris by volume, based on visual inspection.

d.  Wood:  Dimension and non-dimension lumber, plywood, chipboard, 
hardboard.  Treated and/or painted wood that meets the definition of 
lead contaminated or lead based contaminated paint is not included.

e.  Scrap metal:  Scrap and excess ferrous and non-ferrous metals such as 
reinforcing steel, structural shapes, pipe and wire that are recovered 
or collected and disposed of as scrap.  Scrap metal meeting the 
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definition of hazardous material or hazardous waste is not included.

f.  Paint cans:  Metal cans that are empty of paints, solvents, thinners 
and adhesives.  If permitted by the paint can label, a thin dry film 
may remain in the can.   NOTE: Aerosol (paint) cans are Hazardous 
Wastes and must not be disposed of as solid waste or be considered in 
any definition of "empty", "paint", or "metal" cans. 

g.  Recyclables:  Materials, equipment and assemblies such as doors, 
windows, door and window frames, plumbing fixtures, glazing and 
mirrors that are recovered and sold as recyclables.

h.  Hazardous Waste:  By definition, to be a hazardous waste a material 
must first meet the definition of a solid waste.  Hazardous waste and 
hazardous debris are special cases of solid waste.  They have 
additional regulatory controls and must be handled separately.  They 
are thus defined separately in this document.  

Material not regulated as solid waste are: nuclear source or byproduct 
materials regulated under the Federal Atomic Energy Act of 1954 as 
amended; suspended or dissolved materials in domestic sewage effluent 
or irrigation return flows, or other regulated point source 
discharges; regulated air emissions; and fluids or wastes associated 
with natural gas or crude oil exploration or production. 

i.  Special Waste: "Special waste" means any solid waste generated by 
sources other than household and typical commercial establishments 
that exists in such an unusual quantity or in such a chemical or 
physical state, or any combination thereof, that may disrupt or impair 
effective waste management or threaten the public health, human safety 
or the environment and requires special handling, transportation and 
disposal procedures.  Special waste includes, but is not limited to:

(1)   Ash;

(2)   Industrial and industrial process waste;

(3)   Sludge and dewatered septage;

(4)   Debris from nonhazardous chemical spills and cleanup of those
      spills;

(5)   Contaminated soils and dredge materials;

(6)   Asbestos and asbestos-containing waste;

(7)   Sand blast grit and non-liquid paint waste;

(8)   High and low pH waste;

(9)   Spent filter media residue; and

(10)  Shredder residue. 

1.2.3   Hazardous Debris

As defined in Solid Waste paragraph, debris that contains listed hazardous 
waste (either on the debris surface, or in its interstices, such as pore 
structure) per 40 CFR 261 ; or debris that exhibits a characteristic of 
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hazardous waste per 40 CFR 261 .

1.2.4   Chemical Wastes

This includes salts, acids, alkalies, herbicides, pesticides, and organic 
chemicals.

1.2.5   Garbage

Refuse and scraps resulting from preparation, cooking, dispensing, and 
consumption of food.

1.2.6   Hazardous Waste

Any discarded material, liquid, solid, or gas, which meets the definition 
of hazardous material or is designated hazardous waste by the 
Environmental Protection Agency or State Hazardous Control Authority as 
defined in 40 CFR Parts 260-273, as applicable . 

The Resource Conservation and Recovery Act (RCRA) governs the management 
of hazardous wastes.  There is no continuously updated, comprehensive list 
of hazardous waste, as hazardous waste identification is a process that 
involves many steps.  By Regulation, to be considered a hazardous waste, a 
material first must be classified as a solid waste (40 CFR §261.2).  If a 
waste is a solid waste, it must then be determined if it is hazardous 
waste (§262.11).  Wastes are defined as hazardous by EPA if they are 
specifically named on one of four lists of hazardous wastes located in 
Subpart D of 40 CFR 261, or if they exhibit one of four characteristics 
located in Subpart C of Part 261 (characteristic wastes), which are:  
ignitability, corrosivity, reactivity and toxicity.  Generators are 
responsible for characterizing their waste and must determine whether a 
waste exhibits a characteristic by either testing or applying knowledge of 
the hazardous waste characteristic of the waste (§262.11).  Hazardous 
waste controls also apply to Universal Wastes. 

1.2.7   Hazardous Materials

Hazardous materials as defined in 49 CFR 171  and listed in 49 CFR 172 .

Hazardous material is any material that:

a.  Is regulated as a hazardous material per 49 CFR 173 , or

b.  Requires a Material Safety Data Sheet (MSDS) per 29 CFR 1910.120 , or

c.  During end use, treatment, handling, packaging, storage, 
transportation, or disposal meets or has components that meet or have 
potential to meet the definition of a hazardous waste as defined by 
40 CFR 261  Subparts A, B, C, or D.

Designation of a material by this definition, when separately regulated or 
controlled by other instructions or directives, does not eliminate the 
need for adherence to that hazard-specific guidance which takes precedence 
over this instruction for "control" purposes.  Such material include 
ammunition, weapons, explosive actuated devices, propellants, 
pyrotechnics, chemical and biological warfare materials, medical and 
pharmaceutical supplies, medical waste and infectious materials, bulk 
fuels, radioactive materials, and other materials such as asbestos, 
mercury, and polychlorinated biphenyls (PCBs).  Nonetheless, the exposure 

SECTION 01 57 19.00 22  Page 7



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

may occur incident to manufacture, storage, use and demilitarization of 
these items.

1.2.8   Waste Hazardous Material (WHM)

Any waste material which because of its quantity, concentration, or 
physical, chemical, or infectious characteristics may pose a substantial 
hazard to human health or the environment and which has been so 
designated.  Used oil not containing any hazardous waste, as defined 
above, falls under this definition.

1.2.9   Oil or Oily Waste

Oil:  Oil of any kind or in any form, including, but not limited to: fats, 
oils, or greases of animals, fish or marine mammal origin; vegetable oils, 
including oils from seeds, nuts, fruits, or kernels; and, other oils and 
greases, including petroleum fuel oil, sludge, synthetic oils, mineral 
oils, oil refuse or oil mixed with wastes other than dredged oil.   

Oily Waste:  Those materials which are, or were, mixed with used oil and 
have become separated from that used oil.  Oily wastes also means 
materials, including wastewaters, centrifuge solids, filter residues or 
sludges, bottom sediments, tank bottoms, and sorbents which have come into 
contact with and have been contaminated by, used oil and may be 
appropriately tested and discarded in a manner which is in compliance with 
other State and local requirements.

This definition includes materials such as oily rags, "kitty litter" 
sorbent clay and organic sorbent material.  These materials may be land 
filled provided that:

a.  It is not prohibited in other State regulations or local ordinances;

b.  The amount generated is "de minimus" (a small amount);

c.  It is the result of minor leaks or spills resulting from normal 
process operations; and

d.  All free-flowing oil has been removed to the practical extent possible.

Large quantities of this material, generated as a result of a major spill 
or in lieu of proper maintenance of the processing equipment, are a solid 
waste.  As a solid waste, a hazardous waste determination must be 
performed prior to disposal.  As this can be an expensive process, it is 
recommended that this type of waste be minimized through good housekeeping 
practices and employee education.

1.2.10   Regulated Waste

Those solid waste that have specific additional Federal, State, or local 
controls for handling, storage, or disposal.

1.2.11   Ozone Depleting Substance (ODS)

Chlorofluorocarbons (CFCs), halons or chlorinated hydrocarbons (such as 
carbon tetrachloride and methyl chloroform), and hydrochlorofluorocarbon 
(HCFCs) which have been linked to depletion of the earth's ozone layer are 
all substances collectively known as ozone depleting substances or ODSs.  
Class I or Class II ODS substances are defined and listed in the Clean Air 
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Act Section 602 and 40 CFR 82.
 
1.2.12   Universal Waste

The universal waste regulations streamline collection requirements for 
certain hazardous wastes in the following categories: batteries, 
pesticides, mercury-containing equipment (e.g., thermostats) and lamps 
(e.g., fluorescent bulbs).  The rule is designed to reduce hazardous waste 
in the municipal solid waste (MSW) stream by making it easier for 
universal waste handlers to collect these items and send them for 
recycling or proper disposal.  These regulations can be found at 40 CFR 273 .

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Preconstruction Survey; G

Solid Waste Management Plan;  G

Regulatory Notifications; G

Environmental Management Plan (EMP); G

Dirt and Dust Control Plan; G

Contractor Hazardous Material Inventory Log; G

Storm Water Management/Erosion and Sedimentation Control Plan; G

SD-06 Test Reports

Laboratory Analysis; G

Disposal Requirements; G

Erosion and Sediment Control Inspection Reports; G

Solid Waste Management Report; G

SD-11 Closeout Submittals

Some of the records listed below are also required as part of 
other submittals.  For the "Records" submittal, maintain on-site a 
separate three-ring Environmental Records binder and submit at the 
completion of the project.  Make separate parts to the binder 
corresponding to each of the applicable sub items listed below.

Storm Water Management and Erosion Control Compliance Notebook; G

Waste Determination Documentation; G

Disposal Documentation for Hazardous and Regulated Waste; G
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Contractor 40 CFR Employee Training Records; G

Solid Waste Management Report; G

Contractor Hazardous Material Inventory Log; G

Hazardous Waste/Debris Management; G

Regulatory Notifications; G

1.4   ENVIRONMENTAL PROTECTION REQUIREMENTS

Provide and maintain, during the life of the contract, environmental 
protection as defined herein.  Plan for and provide environmental 
protective measures to control pollution that develops during normal 
construction practice.  Plan for and provide environmental protective 
measures required to correct conditions that develop during the 
construction of permanent or temporary environmental features associated 
with the project.  Comply with Federal, State, and local regulations 
pertaining to the environment, including water, air, solid waste, 
hazardous waste and substances, oily substances, and noise pollution.

The Contractor may be required to promptly conduct tests and procedures 
for the purpose of assessing whether construction operations are in 
compliance with Applicable Environmental Laws.  Analytical work shall be 
done by qualified laboratories; and where required by law, the 
laboratories shall be certified. 

1.4.1   Environmental Compliance Assessment Training and Tracking System 
(ECATTS)

The QC Manager is responsible for environmental compliance on projects 
unless an Environmental Manager is named.  The QC Manager (and alternative 
QC Manager) or Environmental Manager shall complete ECATTS training prior 
to starting respective portions of on-site work under this contract.  If 
personnel changes occur for any of these positions after starting work, 
replacement personnel shall complete ECATTS training within 14 days of 
assignment to the project.

Submit an ECATTS certificate of completion for personnel who have 
completed the required "Environmental Compliance Assessment Training and 
Tracking System (ECATTS)" training.  This training is web-based and can be 
accessed from any computer with Internet access using the following 
instructions.

Register for NAVFAC Environmental Compliance Training and Tracking System, 
by logging on to http://navfac.ecatts.com/ .  Obtain the password for 
registration from the Contracting Officer.

This training has been structured to allow Contractor personnel to receive 
credit under this contract and also to carry forward credit to future 
contracts.  Contractors shall ensure that the QC Manager (and alternate QC 
Manager) or Environmental Manager review their training plans for new 
modules or updated training requirements prior to beginning work.  Some 
training modules are tailored for specific State regulatory requirements; 
therefore, Contractors working in multiple states will be requires to 
re-take modules tailored to the state where the contract work is being 
performed.
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ECATTS is available for use by all Contractor and subcontractor personnel 
associated with this project.  These other personnel are encouraged (but 
not required) to take the training and may do so at their discretion.

1.5   QUALITY ASSURANCE

1.5.1   Preconstruction Survey

Perform a Preconstruction Survey of the project site with the Contracting 
Officer, and  when requested,  take photographs showing existing 
environmental conditions in and adjacent to the site.  Submit a report for 
the record  with a copy provided to the Contracting Officer.  The 
Contractor must obtain a camera pass from PNSY security (via Contracting 
Officer) prior to use of a camera at PNSY.  Digital cameras only shall be 
used.  All computer discs shall be turned over to PNSY security (via 
Contracting Officer) for review and clearance prior to use by the 
Contractor.

1.5.2   Regulatory Notifications

The Contractor is responsible for preparing all regulatory notification 
requirements in accordance with Federal, State and local regulations. 
Regulatory notifications shall be submitted by the Government unless 
otherwise directed by the Contracting Officer.  The Contractor shall 
submit copies of all regulatory notifications to the Contracting Officer 
prior to commencement of work activities.  Typically, regulatory 
notifications must be provided for the following (this listing is not all 
inclusive): demolition, renovation, remediation of controlled substances 
asbestos, hazardous waste, lead paint.

1.5.3   Environmental Brief

Attend an environmental brief prior to commencing any work on the 
Shipyard.  The brief will be conducted by the Contracting Officer's 
Representative.   The Contractor shall provide the following information:  
types, quantities, and use of hazardous materials that will be brought 
onto the activity; types and quantities of wastes/wastewater that may be 
generated during the contract; types and quantities of oil that will be 
brought onto the activity; and pollution control measures for spill 
prevention and control, and any bulk oil storage container information 
including quantity and type of product stored.  Discuss the results of the 
Preconstruction Survey at this time.

Develop a mutual understanding relative to the details of
environmental protection, including measures for protecting natural
resources, required reports, required permits, specific permit
requirements, and other measures to be taken.  Identify additional
environmental concerns specific to the site (i.e. historic, archeological
and natural resources, Installation Restoration, erosion and sediment
control, spill prevention and control, soil management and disposal
requirements, etc.).

1.5.4   Environmental Manager

Appoint in writing an Environmental Manager for the project site.  The 
Environmental Manager will be directly responsible for coordinating 
Contractor compliance with Federal, State, local, and Shipyard 
requirements.  The Environmental Manager cannot perform the duties of the 
Project Superintendent or the SSHO.  The Environmental Manager will ensure 
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compliance with Hazardous Waste Program requirements (including hazardous 
waste handling, storage, manifesting, and disposal); implement the 
Environmental Management Plan; ensure that all environmental permits are 
obtained, maintained, and closed out; ensure compliance with Storm Water 
Program Management requirements; ensure compliance with Hazardous 
Materials (storage, handling, and reporting) requirements; and coordinate 
any remediation of regulated substances (lead, asbestos, PCB 
transformers).  This can be a collateral position; however, the person in 
this position must be trained to adequately accomplish the following 
duties: ensure waste segregation and storage compatibility requirements 
are met; inspect and manage Satellite Accumulation areas; ensure only 
authorized personnel add wastes to containers; ensure all Contractor 
personnel are trained in 40 CFR requirements in accordance with their 
position requirements; coordinate removal of waste containers; implement, 
inspect and maintain erosion and sediment controls as required by State 
law; and maintain the Environmental Records binder and required 
documentation, ensure compliance with all SPCC requirements, not limited 
to the proper storage of tanks and containers and their secondary 
containment, inspections, spill procedures, etc. including environmental 
permits compliance and close-out.

1.5.5   Contractor 40 CFR Employee Training Records

Prepare and maintain employee training records throughout the term of the 
contract meeting applicable 40 CFR requirements.  The Contractor shall 
ensure every employee completes a program of classroom instruction or 
on-the-job training that teaches them to perform their duties in a way 
that ensures compliance with Federal, State and local regulatory 
requirements for RCRA Large Quantity Generator.  The Contractor will 
provide a Position Description for each employee, by subcontractor, based 
on the Davis-Bacon Wage Rate designation or other equivalent method, 
evaluating the employee's association with hazardous and regulated 
wastes.  This Position Description will include training requirements as 
defined in 40 CFR 265  for a Large Quantity Generator facility.  Submit 
these training records to the Contracting Officer at the conclusion of the 
project, unless otherwise directed.

1.6   SOLID WASTE DISPOSAL PLAN

Provide a Solid Waste Disposal Plan in accordance with Paragraph entitled 
"Solid Waste Management Plan" in Part 3 of this Section.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   ENVIRONMENTAL MANAGEMENT PLAN (EMP)

Prior to initiating any work on site, the Contractor shall meet with the 
Contracting Officer  and the NAVFAC MIDLANT PWD-Maine Environmental 
Division  to discuss the proposed Environmental Management Plan and 
develop a mutual understanding relative to the details of environmental 
protection  required to be addressed in EMP , including measures for 
protecting natural resources and other measures to be taken.  The 
Environmental Management Plan shall be submitted in the following format 
and shall include the elements specified below.
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a.  Description of the Environmental Management Plan

(1) General overview and purpose

(a) A brief description of each specific plan required by 
environmental permit or elsewhere in this contract.

(b) The duties and level of authority assigned to the person(s) on 
the job site that oversee environmental compliance.

(c) A copy of any standard or project specific operating 
procedures that will be used to effectively manage and protect the 
environment on the project site.

(d) Communication and training procedures that will be used to 
convey environmental management requirements to Contractor 
employees and subcontractors.

(e) Emergency contact information (office phone number, cell phone 
number, and e-mail address).

(2) General site information  including a site plan showing haul 
routes, stockpile and material laydown and storage areas, dust 
control, construction trailers locations, sanitary facilities and 
all other construction facilities required for the work.

(3) A letter signed by an officer of the firm appointing the 
Environmental Manager and stating that he/she is responsible for 
managing and implementing the Environmental Program as described 
in this contract.  Include in this letter the Environmental 
Manager's authority to direct the removal and replacement of 
non-conforming work.

b.  Management of Natural Resources

(1) Land resources

(2) Tree protection

(3) Replacement of damaged landscape features

(4) Temporary construction

(5) Stream crossings

(6) Fish and wildlife resources

(7) Wetland areas

c.  Protection of Historical and Archaeological Resources

(1) Objectives

(2) Methods

d.  Storm Water Management and Control

(1) Ground cover
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(2) Erodible soils

(3) Temporary measures

(a) Mechanical retardation and control runoff

(b) Vegetation and mulch

(4) Effective selection, implementation and maintenance of Best 
Management practices (BMPs).

e.  Protection of the Environment from Waste Derived from Contractor 
Operations

(1) Control and disposal of solid and sanitary waste.

(2) Control and disposal of hazardous waste (Hazardous Waste 
Management Section)

    This item will consist of the management procedures for all 
hazardous waste to be generated.  The elements of those procedures 
will coincide with the Activity Hazardous Waste Management Plan 
will be provided by the Contracting Officer.  As a minimum, 
include the following:

(a)  Procedures to be employed to ensure a written waste 
determination is made for appropriate wastes which are to be 
generated;

(b)  Sampling/analysis plan;

(c)  Methods of hazardous waste accumulation/storage (i.e., in 
tanks and/or containers);

(d)  Management procedures for storage, labeling, transportation, 
and disposal of waste (treatment of waste is not allowed unless 
specifically noted);

(e)  Management procedures and regulatory documentation ensuring 
disposal of hazardous waste complies with Land Disposal 
Restrictions (40 CFR 268);

(f)  Management procedures for recyclable hazardous materials such 
as lead-acid batteries, used oil, and the like;

(g)  Used oil management procedures in accordance with 40 CFR 279 ;

(h)  Pollution prevention\hazardous waste minimization procedures;

(i) Plans for the disposal of hazardous waste by permitted 
facilities;

(j)  Procedures to be employed to ensure all required employee 
training records are maintained.

f.  Prevention of Releases to the Environment

(1) At a minimum, procedures to prevent releases to the environment 
will be made available, as well as what notifications to make in 
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the event of a release to the environment.

(2) A Spill Prevention, Control, and Countermeasures (SPCC) Plan is 
required if work is anticipated to extend beyond 6 months, AND 
will use bulk oil storage containers 55 gallons or greater, in 
accordance with 40 CFR 112.  All SPCC plans must be approved by 
Code 106.3.  Plans need not be certified by a Professional 
Engineer but must clearly demonstrate proper management of all 
tanks and containers on site.

(3) Spill plans should at a minimum include the following:

 a) Type of tank or container, quantity stored, type of 
product stored, location

 b) Secondary containment required for tanks/containers 55 gallons or 
greater; double-wall tanks preferred

 c) Tank inspection forms (industry standard, but prefer if they used 
the Shipyard inspection forms) Records shall be kept for 3 years 
or for the duration of the project.  Tanks shall be inspected 
monthly.

  i) Bulk storage containers (55 gallons or greater require 
monthly inspection)

  ii) Inspection sheet for release of retained storm water from 
secondary containment.

 d) Where spill kits are located

 e) If transferring fuel: how often, what type of fuel, and 
where?  The Contractor must coordinate with Contracting Officer 
Representative and Code 106.3 prior to transferring any fuel.

 f) Who to notify in case of a spill (Central Dispatch, NRC, MEDEP 
as needed)

 g) How to clean up a spill safely and how to properly dispose of 
spill cleanup waste (call for pickup at B357)

g.  Regulatory Notification and Permits

    List what notifications and permit applications must be made.  
Demonstrate that those permits have been obtained by including 
copies of all applicable, environmental permits.

3.1.1   Environmental Management Plan Review

Within 45 calendar days after receipt of the Notice to Proceed, the 
Contractor shall submit the proposed Environmental Management Plan for 
further discussion, review, and approval.  Commencement of work will not 
begin until the environmental management plan has been approved by the 
Contracting Officer and Activity Environmental Office.

3.1.2   Licenses, State and Federal permits

The approved State and Federal permits for this project may include the
following:
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1.  Costal Zone Management Act
2.  MEDEP Site Location of Development Permit
    Modification (SLDA)
3.  Natural Resource Protection Act Permit (NRPA)  

Copies of the approved permit(s) are available from the Contracting 
Officer.  The Contractor shall maintain copies of all permits at the 
project site.  The Contractor shall comply with all the terms and 
conditions of the approved permits.

Where required by the State regulatory authority, the inspections and
certifications will be provided through the services of a Professional
Engineer (PE), registered in the State of Maine.  Where a PE is not
required, the individual must be otherwise qualified by other current State
licensure, specific training and prior experience (minimum 5 years).  As a 
part of the quality control plan, which is required to be submitted for 
approval by the quality control section, provide a sub item containing the
name, appropriate professional registration or licence number, address, and
telephone number of the professionals or other qualified persons who will
be performing the inspections and certifications for each permit.

3.2   PROTECTION OF NATURAL RESOURCES

Preserve the natural resources within the project boundaries and outside
the limits of permanent work  and as specified in the permits issued for 
the work.   Restore to an equivalent or improved condition upon completion 
of work.  Confine construction activities to within the limits of the work 
indicated or specified.

Do not disturb fish and wildlife.  Do not alter water flows or otherwise 
significantly disturb the native habitat adjacent to the project and 
critical to the survival of fish and wildlife, except as indicated or 
specified.

Except in areas to be cleared, do not remove, cut, deface, injure, or 
destroy trees or shrubs without the Contracting Officer's permission.  Do 
not fasten or attach ropes, cables, or guys to existing nearby trees for 
anchorages unless authorized by the Contracting Officer.  Where such use 
of attached ropes, cables, or guys is authorized, the Contractor will be 
responsible for any resultant damage.

Protect existing trees which are to remain and which may be injured, 
bruised, defaced, or otherwise damaged by construction operations.  Remove 
displaced rocks from uncleared areas.  By approved excavation, remove 
trees with 30 percent or more of their root systems destroyed.  Remove 
trees and other landscape features scarred or damaged by equipment 
operations, and replace with equivalent, undamaged trees and landscape 
features.  Obtain Contracting Officer's approval before replacement.   Tree 
wound paint shall not be used for tree cuts or stumps.

3.2.1   Erosion and Sediment Control Measures

a.  The State of Maine Erosion and Sediment Control Law requires persons 
undertaking activity involving filling, displacing or exposing soil or 
other earthen materials to take measures to prevent unreasonable 
erosion of soil or sediment beyond the project site or into a 
protected natural resource. 
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At the Portsmouth Naval Shipyard, the Piscataqua River, Upper Meade 
Pond and Lower Meade Pond are protected natural resources under State 
Law.  Erosion control measures shall be in place before the activity 
begins, maintained and shall remain in place and functional until the 
site is permanently stabilized. 

Temporary and permanent erosion control measures shall meet, at a 
minimum, the construction standards presented in the Maine Erosion and 
Sediment Control Best Management Practices Manual, latest edition. 
Other techniques may be employed if the Contractor demonstrates to the 
Contracting Officer that the practice will achieve the required result 
of no release of sediment per State law.

b.  Site work including any filling, excavation, landscaping, and/or other 
earthwork in excess of one cubic yard of disturbance, shall comply 
with State of Maine requirements for certification in erosion and 
sediment control practices within a shoreland zone.  A certified 
individual shall be responsible for management of erosion and sediment 
control practices at the site each day earth moving activities occur.  
A certified individual is required to visit the site every day to 
ensure proper erosion and sediment control practices are followed.  As 
an alternative, the Contractor may choose to contract with a certified 
individual to supervise the Contractor's work in shoreland areas.

Under the State of Maine's Shoreland Zoning Statutes, the Portsmouth 
Naval Shipyard is located entirely within the state's Shoreland zone.

c. Storm Water Management/Erosion and Sedimentation Control Plan

(1) The Contractor shall submit a Storm Water Management/Erosion and
Sedimentation Control Plan to the Contracting Officer, for review 
and approval.  The Plan shall demonstrate effective selection, 
implementation and maintenance of Best Management Practices (BMPs) 
demonstrating compliance with the Shipyard's Maine Pollutant 
Discharge Elimination System's Multi-Sector General Permit for 
Stormwater Discharge Associated With Industrial Activity (MSGP) 
and the State of Maine Erosion and Sediment Control Law for 
projects in Maine.

The Contractor shall describe and ensure compliance with terms of 
state general permit for storm water discharge and terms and 
conditions specified in the approved permits issued for the work.

Provide plan details of chosen temporary erosion and sediment 
controls to be employed specific to the work site.  Provide site 
plan showing locations for controls.  Ensure proposed controls 
comply with MEDEP approved plans and State regulations.

Submit Storm Water Management and Erosion Control Compliance 
Notebook at project completion or as directed by the Contracting 
Officer.

The Plan shall:

(a) Identify potential sources of pollution which may be reasonably
expected to affect the quality of storm water discharge from the site.

(b) Describe and ensure implementation of practices which will be used
to reduce the pollutants in storm water discharge at the manufacturing,
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storage and lay down, and construction sites.

(c) Describe and ensure full compliance with State of Maine Erosion and 
Sedimentation Control Law and permits issued by the MEDEP specific to 
the project.

(d) Describe and ensure compliance with Maine Erosion and Sediment Control 
Practices Field Guide for Contractors, including Overwinter 
Construction Best Management Practices.

(e) Identify inspections and maintenance schedules for Best Management
Practices demonstrating compliance with Maine standards.  Maintenance
procedures shall address regular cleaning of drainage structures and
repair of temporary erosion control structures, as well as a final
cleaning of all drainage structures and removal and reclamation of
temporary erosion and sediment control BMP's upon completion of the
project.

(f) Select applicable management practices from Maine Erosion and
Sediment Control BMPs.  Present construction details for all proposed
erosion and sediment controls.

(g) Include documentation that the individual responsible for management 
of erosion and sediment control practices at the site is
certified in accordance with the State of Maine DEP regulations.

3.2.2   Burnoff

Burnoff of the ground cover is not permitted.

3.2.3   Erosion and Sediment Control Inspection Reports

Inspection reports shall be kept on file at the project site and submitted
electronically to the Contracting Officer upon request.  The State of 
Maine requires inspections of disturbed and impervious areas, erosion and 
sediment control measures, areas used for storage that are exposed to 
precipitation, and locations where vehicles enter or exit the site. 
Inspections shall be performed at least once per week as well as BEFORE 
and AFTER a storm event.  A storm event is any precipitation event with 
the potential to create runoff but at a minimum should be every storm 
greater than 0.5 inches of precipitation.  Inspection reports shall 
document compliance with State requirements.

3.3   HISTORICAL AND ARCHAEOLOGICAL RESOURCES

Carefully protect in-place and report immediately to the Contracting 
Officer historical and archaeological items or human skeletal remains 
discovered in the course of work.  Upon discovery, notify the Contracting 
Officer.  Stop work in the immediate area of the discovery until directed 
by the Contracting Officer to resume work.  The Government retains 
ownership and control over historical and archaeological resources.

If required for the project, a certified Maine Archeologist shall be on 
site to monitor excavation work.  The qualifications of the Archeologist 
shall be submitted and approved by the Contracting Officer.  A site 
monitoring report prepared by the Archeologist shall be submitted to the 
Contracting Officer within 21 calendar days of completing site excavation 
work.
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3.4   SOLID WASTE MANAGEMENT PLAN 

Provide a written Solid Waste Disposal Plan (SWDP) to the Contracting 
Officer,  of intended licensed disposal sites for Government approval and 
for submission to State regulatory agencies.  At a minimum, the SWDP shall 
contain, but not be limited to, the following wastes: stumps and 
grubbings, excess soil, construction debris, demolition debris, household 
solid waste, special waste, and industrial solid waste.  The submission 
shall contain the name of the disposal facility, address, facility phone 
number, and the waste type and quantity to be disposed of at the 
facility.  

If waste from the site is taken to a transfer station, identify the 
facility or facilities at which the waste is ultimately disposed. 
Government approval for the facility must be obtained prior to 
transporting wastes off Government property.

Provide to the Contracting Officer written notification of the quantity of 
solid waste/debris that is anticipated to be generated by construction.  
Include in the report the locations where various types of waste will be 
disposed or recycled.  Include letters of acceptance or as applicable, 
submit one copy of a State license showing such agency's approval of the 
disposal plan before transporting wastes off Government property.

3.4.1   Solid Waste Management Report

Monthly, submit a solid waste disposal report to the Contracting Officer.  
For each waste, the report shall state the classification (using the 
definitions provided in this section), amount, location, and name of the 
business receiving the solid waste.  

The Contractor shall include copies of the waste handling facilities' 
weight tickets, receipts, bills of sale, and other sales documentation.  
In lieu of sales documentation, the Contractor may submit a statement 
indicating the disposal location for the solid waste which is signed by an 
officer of the Contractor firm authorized to legally obligate or bind the 
firm.  The sales documentation or Contractor certification will include 
the receiver's tax identification number and business, EPA or State 
registration number, along with the receiver's delivery and business 
addresses and telephone numbers.  For each solid waste retained by the 
Contractor for his/her own use, the Contractor shall submit on the solid 
waste disposal report the information previously described in this 
paragraph.  Prices paid or received will not be reported to the 
Contracting Officer unless required by other provisions or specifications 
of this Contract or public law.

3.4.2   Control and Management of Solid Wastes

Pick up solid wastes, and place in covered containers which are regularly 
emptied.  Do not prepare or cook food on the project site.  Prevent 
contamination of the site or other areas when handling and disposing of 
wastes.  At project completion, leave the areas clean.  Recycling is 
encouraged and can be coordinated with the Contracting Officer and the 
Shipyard  Recycling Coordinator.  Remove all solid waste (including 
non-hazardous debris) from Government property and dispose off-site at an 
approved landfill.  Solid waste disposal off-site must comply with most 
stringent local, State, and Federal requirements including 40 CFR 241 , 
40 CFR 243 , and 40 CFR 258 .
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Manage spent hazardous material used in construction including, but not 
limited to, aerosol cans, waste paint, cleaning solvents, contaminated 
brushes, and used rags, as per environmental law  and Shipyard requirements .

3.4.2.1   Dumpsters

Equip dumpsters with a secure cover and paint the standard Shipyard  
color.  Keep cover closed at all times, except when being loaded with 
trash and debris.  Locate dumpsters behind the construction fence or out 
of the public view.  Empty site dumpsters at least once a week or as 
needed to keep the site free of debris and trash.  If necessary, provide 
55 gallon trash containers painted the darker Shipyard color to collect 
debris in the construction site area.  Locate the trash containers behind 
the construction fence or out of the public view.  Empty trash containers 
at least once a day.  For large demolitions, large dumpsters without lids 
are acceptable, but should not have debris higher than the sides before 
emptying.

3.5   WASTE DETERMINATION DOCUMENTATION

Complete a Waste Determination form (provided at the pre-construction 
conference) for all Contractor derived wastes to be generated.  Base the 
waste determination upon either a constituent listing from the 
manufacturer used in conjunction with consideration of the process by 
which the waste was generated, EPA approved analytical data and/or 
laboratory analysis (Material Safety Data Sheets (MSDS) by themselves are 
not adequate).  Attach all support documentation to the Waste 
Determination form.  As a minimum, a Waste Determination form must be 
provided for the following wastes (this listing is not all inclusive): oil 
and latex based painting and caulking products, solvents, adhesives, 
aerosols, petroleum products, and all containers of the original materials.

3.6   CONTRACTOR HAZARDOUS MATERIAL INVENTORY LOG

Submit the "Contractor Hazardous Material Inventory Log"(found at: 
http://www.wbdg.org/ccb/NAVGRAPH/graphtoc.pdf ), which provides information 
required by EPCRA Sections 312 and 313 along with corresponding Material 
Safety Data Sheets (MSDS) to the Contracting Officer at the start and at 
the end of construction (30 days from final acceptance), and update no 
later than January 31 of each calendar year during the life of the 
contract.  Documentation for any spills/releases, environmental reports or 
off-site transfers shall be submitted to the Contracting Officer.

3.7   POLLUTION PREVENTION/HAZARDOUS WASTE MINIMIZATION

Minimize the use of hazardous materials and the generation of hazardous 
waste.  Include procedures for pollution prevention/ hazardous waste 
minimization in the Hazardous Waste Management Section of the 
Environmental Management Plan.  Consult with the Shipyard  Environmental 
Office for suggestions and to obtain a copy of the installation's 
pollution prevention/hazardous waste minimization plan for reference 
material when preparing this part of the plan.  If no written plan exists, 
obtain information by contacting the Contracting Officer.  Describe the 
types of the hazardous materials expected to be used in the construction 
when requesting information.

3.8   WHM/HW MATERIALS PROHIBITION

No waste hazardous material or hazardous waste shall be disposed of on 
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Government property.  No hazardous material shall be brought onto 
Government property that does not directly relate to requirements for the 
performance of this contract.   

Incidental materials used to support the contract including, but not 
limited to, aerosol cans, waste paint, cleaning solvents, contaminated 
brushes, rags, clothing, etc. may be hazardous wastes and shall be 
disposed by the Government as described in the Hazardous Waste Management 
Section.  The list is illustrative rather than inclusive.  Universal 
wastes must be managed with controls similar to those for hazardous waste. 

The Contractor is not authorized to discharge any materials to sanitary 
sewer, storm drain, or to the Piscataqua River or conduct waste treatment 
or disposal on Government property without written approval of the 
Contracting Officer.

3.9   HAZARDOUS MATERIAL MANAGEMENT

No hazardous material shall be brought onto Government property that does 
not directly relate to requirements for the performance of this contract.

Include hazardous material control procedures in the Safety Plan.  Address 
procedures and proper handling of hazardous materials, including the 
appropriate transportation requirements.  Submit a MSDS and estimated 
quantities to be used for each hazardous material to the Contracting 
Officer prior to bringing the material on the Shipyard .  Typical materials 
requiring MSDS and quantity reporting include, but are not limited to, oil 
and latex based painting and caulking products, solvents, adhesives, 
aerosol, and petroleum products.  At the end of the project, provide the 
Contracting Officer with the maximum quantity of each material that was 
present at the site at any one time, the dates the material was present, 
the amount of each material that was used during the project, and how the 
material was used.  Ensure that hazardous materials are utilized in a 
manner that will minimize the amount of hazardous waste that is 
generated.  Ensure that all containers of hazardous materials have NFPA 
labels or their equivalent.  Keep copies of the MSDS for hazardous 
materials on site at all times and provide them to the Contracting Officer 
at the end of the project.  Certify that all hazardous materials removed 
from the site are hazardous materials and do not meet the definition of 
hazardous waste per 40 CFR 261 .

3.10   PETROLEUM PRODUCTS AND REFUELING

Conduct the fueling and lubricating of equipment and motor vehicles in a 
manner that protects against spills and evaporation.  Manage all used oil 
generated on site in accordance with 40 CFR 279 .  Determine if any used 
oil generated while on-site exhibits a characteristic of hazardous waste.  
Used oil containing 1000 parts per million of solvents will be considered 
a hazardous waste and disposed of at Contractor's expense.  Used oil mixed 
with a hazardous waste will also be considered a hazardous waste.

3.10.1   Oily and Hazardous Substances

Prevent oil or hazardous substances from entering the ground, drainage 
areas, or navigable waters.  In accordance with 40 CFR 112 , surround all 
temporary fuel oil or petroleum storage tanks with a temporary berm or 
containment of sufficient size and strength to contain the contents of the 
tanks, plus 10 percent freeboard for precipitation.  The berm will be 
impervious to oil for 72 hours and be constructed so that any discharge 
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will not permeate, drain, infiltrate, or otherwise escape before cleanup 
occurs.

3.10.2   Inadvertent Discovery of Petroleum Contaminated Soil or Hazardous 
Wastes

If petroleum contaminated soil or suspected hazardous waste is found 
during construction that was not identified in the contract documents, the 
Contractor shall immediately notify the Contracting Officer.  The 
Contractor shall not disturb this material until authorized by the 
Contracting Officer.

3.11   FUEL TANKS

Petroleum products and lubricants required to sustain up to 30 days of 
construction activity may be kept on site.  Storage and refilling 
practices shall comply with 40 CFR Part 112.  Secondary containment shall 
be provided and be no less than 110 percent of the tank volume plus five 
inches of free-board.  If a secondary berm is used for containment then 
the berm shall be impervious to oil for 72 hours and be constructed so 
that any discharge will not permeate, drain, infiltrate, or otherwise 
escape before cleanup occurs.  Drips pans are required and the tanks must 
be covered during inclement weather.

3.12   RELEASES/SPILLS OF OIL AND HAZARDOUS SUBSTANCES

Exercise due diligence to prevent, contain, and respond to  ALL spills of
hazardous material, hazardous substances, hazardous waste, sewage,
regulated gas, petroleum, lubrication oil, and other substances regulated
by environmental law.  In the event of a spill, take prompt, effective 
action to stop, contain, curtail, or otherwise limit the amount, duration, 
and severity of the spill/release.  In the event of ANY releases of oil and
hazardous substances, chemicals, or gases; immediately (within 15 minutes)
notify the Shipyard  Fire Department  and the Shipyard 's Command Duty 
Officer, and the Contracting Officer.  If the Contractor's response is 
inadequate, the Navy may respond.  If this should occur, the Contractor 
will be required to reimburse the Government for spill response assistance 
and analysis.

The Contractor is responsible for verbal and written notifications as 
required by the Federal 40 CFR 355 , State, and local regulations and Navy 
Instructions.  Spill response shall be in accordance with 40 CFR 300  and 
applicable State and local regulations.  Contain and clean up these spills 
without cost to the Government.  If Government assistance is requested or 
required, the Contractor will reimburse the Government for such 
assistance.  Provide copies of the written notification and documentation 
that a verbal notification was made within 20 days.

Maintain spill cleanup equipment and materials at the work site.  Clean up 
all hazardous and non-hazardous (WHM) waste spills.  The Contractor shall 
reimburse the Government for all material, equipment, and clothing 
generated during any spill cleanup.  The Contractor shall reimburse the 
Government for all costs incurred including sample analysis materials, 
equipment, and labor if the Government must initiate its own spill cleanup 
procedures, for Contractor responsible spills, when:

a.  The Contractor has not begun spill cleanup procedure within one hour 
of spill discovery/occurrence, or
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b.  If, in the Government's judgment, the Contractor's spill cleanup is 
not adequately abating life threatening situation and/or is a threat 
to any body of water or environmentally sensitive areas.

3.13   CONTROL AND MANAGEMENT OF HAZARDOUS WASTES

At the time of the pre construction conference the Contractor will be 
briefed and provided written information regarding hazardous waste 
management.  The Government will provide technical and oversight 
assistance in all aspects of hazardous waste management.

3.13.1   General

All hazardous wastes generated within the confines of the Shipyard shall 
be disposed of by the Government.  Accordingly, all hazardous wastes 
generated by the Contractor to accomplish requirements of this contract 
shall be considered Government-generated, and shall be disposed of by the 
Government.  Contractor shall not bring hazardous wastes onto Government 
property.  Hazardous wastes shall be handled in compliance with 40 CFR 
260-268, 273, 279 and State of Maine MEDEP Regulations Chapter 850 to 
855.  For hazardous waste spills, the Contractor shall call the Shipyard 
Fire Department, extension 2333, immediately, then verbally notify the 
Contracting Officer.

3.13.2   Containers

Contractor shall use only Government-furnished, Government-labeled 
containers for the packaging of hazardous soils and wastes.  Containers 
will be delivered to the Contractor's work area following receipt and 
approval of the Management Plan required above.

a.  Contractor shall segregate hazardous and non-hazardous soils/wastes. 
Hazardous soils/wastes shall be placed into containers provided by the 
Government.  Full containers shall be turned over to the Government at 
Building 357 (Code 106.3).  While hazardous soils/wastes are in the 
control of the Contractor, such hazardous soils/wastes shall be 
handled in accordance with Shipyard requirements.

b.  Notify the Contracting Officer or the designated representative daily 
to ensure containers of hazardous and universal wastes are secured by 
the Government prior to the end of the shift or as arranged and 
approved by Code 106.  All hazardous wastes shall be placed in a 
Government approved hazardous waste satellite accumulation area or 
turned over directly to Building 357.  Prior to Government acceptance 
of the containers, the Contractor shall provide the certification 
required by the "Submittals" paragraph of this Section, and such 
additional information regarding contents of the containers as may be 
required by the Government representative for proper classification of 
the wastes.

3.13.3   Facility Hazardous Waste Generator Status

Portsmouth Naval Shipyard is designated as a Large Quantity Generator.  
All work conducted within the boundaries of the Shipyard  must meet the 
regulatory requirements of this generator designation.  The Contractor 
shall comply with all provisions of Federal, State and local regulatory 
requirements applicable to this generator status regarding training and 
storage, handling, and disposal of all construction derived wastes.
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3.13.4   Hazardous Waste/Debris Management

Identify all construction activities which will generate hazardous 
waste/debris  and universal wastes .  Provide a documented waste 
determination for all resultant waste streams.  Hazardous waste/debris 
will be identified, labeled, handled, stored, and disposed of in 
accordance with all Federal, State, and local regulations including 
40 CFR 261 , 40 CFR 262 , 40 CFR 263 , 40 CFR 264 , 40 CFR 265 , 40 CFR 266 , 
and 40 CFR 268 .  

Hazardous wastes  and universal wastes  will also be managed in accordance 
with the approved Hazardous Waste Management Section of the Environmental 
Protection Plan.  Daily worksite accumulation of hazardous wastes  and 
universal wastes  shall be in approved containers in accordance with 
49 CFR 173  and 49 CFR 178 .  Hazardous waste generated within the confines 
of Government facilities will be identified as being generated by the 
Government.  

Prior to removal of any hazardous waste from Government property, all 
hazardous waste manifests must be signed by Shipyard personnel from the 
Shipyard Environmental Office.  No hazardous waste will be brought onto 
Government property.  Provide to the Contracting Officer a copy of waste 
determination documentation for any solid waste streams that have any 
potential to be hazardous waste or contain any chemical constituents 
listed in 40 CFR 372-SUBPART D .  For hazardous wastes spills, verbally 
notify the Contracting Officer immediately.

3.13.4.1   Regulated Waste Storage/Satellite Accumulation/90 Day Storage 
Areas

If the work requires the temporary storage/collection of regulated or 
hazardous wastes, the Contractor will request the establishment of a 
Regulated Waste Storage Area, a Satellite Accumulation Area, or a 90 Day 
Storage Area at the point of generation.  

The Contractor must submit a request in writing to the Contracting Officer 
providing the following information:

Contract Number         ____________    Contractor        ______________

Haz/Waste or
Regulated Waste POC     ____________    Phone Number      ______________

Type of Waste           ____________    Source of Waste   ______________

Emergency POC           ____________    Phone Number      ______________

Location of the Site :  ____________
(Attach Site Plan to the Request)

Attach a waste determination form.  Allow ten working days for processing 
this request.  The designated area where waste is being stored shall be 
barricaded and a sign identifying as follows:

"DANGER - UNAUTHORIZED PERSONNEL KEEP OUT"

3.13.4.2   Sampling and Analysis of HW

a.  Waste Sampling

SECTION 01 57 19.00 22  Page 24



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

Sample waste in accordance with Navy Environmental Compliance 
Sampling and Field Testing Procedures Manual, NAVSEA 
T0300-AZ-PRO-010, 01 April 2013.  Each sampled drum or container 
will be clearly marked with the Contractor's identification number 
and cross referenced to the chemical analysis performed; sampling 
shall be in accordance with NAVSHIPY PTSMH INST 5090.8 B.

b.  Laboratory Analysis

Follow the analytical procedure and methods in accordance with the 
EP-SLU-846.  The Contractor will provide all analytical results 
and reports performed to the Contracting Officer, and Code 106.3 
Environmental Sampling Project Manager.

All laboratory analysis for hazardous waste identification must be 
performed by a laboratory complaint with OPNAVINST 5090.1 Chapter 
7-3.3.  Proof of compliance must be made available upon request.  
All analyses provided by laboratories that are not compliant with 
the stated requirements will be rejected.

c.  Analysis Type

Identify waste material/hazardous waste by analyzing for 
properties that are reasonably suspected of the waste.  Soil and 
other materials may require specific analysis for acceptance to a 
disposal facility - please check with personnel at the HWSF before 
choosing parameters.

3.13.4.3   Asbestos Certification

Items, components, or materials disturbed by or included in work under 
this contract may involve asbestos.  Other materials in the general area 
around where work will be performed may contain asbestos.  All thermal 
insulation, in all work areas, should be considered to be asbestos unless 
positively identified by conspicuous tags or previous laboratory analysis 
certifying them as asbestos free.

Inadvertent discovery of non-disclosed asbestos that will result in an 
abatement action requires a change in scope before proceeding.  Upon 
discovery of asbestos containing material not identified in the contract 
documents, the Contractor shall immediately stop all work that would 
generate further damage to the material, evacuate the asbestos exposed 
area, and notify the Contracting Officer for resolution of the situation 
prior to resuming normal work activities in the affected area.  The 
Contractor will not remove or perform work on any asbestos containing 
materials without the prior approval of the Contracting Officer.  The 
Contractor will not engage in any activity, which would remove or damage 
such materials or cause the generation of fibers from such materials.

Asbestos containing waste shall be managed and disposed of in accordance 
with applicable environmental law.  Asbestos containing waste shall be 
manifested and the manifest provided to the Contracting Officer.  Disposal 
of asbestos-containing waste must be coordinated with the Navy.

3.13.4.4   Hazardous Waste Disposal

Control of stored waste, packaging, sampling, analysis, and disposal will 
be determined by the details in the contract.  The requirements for jobs 

SECTION 01 57 19.00 22  Page 25



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

in the following paragraphs will be used as the guidelines for disposal of 
any hazardous waste generated.

a.  Responsibilities for Contractor's Disposal

Contractor responsibilities include any generation of WHM/HW requiring 
Contractor disposal of solid waste or liquid.

(1) The Contractor agrees to provide all service necessary for the 
final treatment/disposal of the hazardous material/waste in 
accordance with all local, State and Federal laws and regulations, 
and the terms and conditions of the contract within sixty (60) 
days after the materials have been generated.  These services will 
include all necessary personnel, labor, transportation, packaging, 
detailed analysis (if required for disposal, and/or 
transportation, including manifesting or completing waste profile 
sheets, equipment, and the compilation of all documentation is 
required).

(2) Contain all waste in accordance with 40 CFR 260 , 40 CFR 261 , 
40 CFR 262 , 40 CFR 263 , 40 CFR 264 , 40 CFR 265 , 40 CFR 266 , 
40 CFR 268 , 40 CFR 270 , 40 CFR 272 , 40 CFR 273 , 40 CFR 279 , 
40 CFR 280 , and 40 CFR 761 .

(3) Obtaining a representative sample of the material generated for 
each job done to provide waste stream determination.

(4) Analyzing for each sample taken and providing analytical results 
to the Contracting Officer.  Provide two copies of the results.

(5) Determine the DOT proper shipping names for all waste (each 
container requiring disposal) and will demonstrate how this 
determination is developed and supported by the sampling and 
analysis requirements contained herein to the Contracting Officer.

Contractor Disposal Turn-In Requirements

For any waste hazardous materials or hazardous waste generated which 
requires the Contractor to dispose of, the following conditions must be 
complied with in order to be acceptable for disposal:

a.  Drums compatible with waste contents and drums meet DOT requirements 
for 49 CFR 173  for transportation of materials.

b.  Drums banded to wooden pallets.  No more than three (3) 55 gallon 
drums to a pallet, or two (2) 85 gallon over packs.

c.  Band using 1-1/4 inch minimum band on upper third of drum .

d.  Recovery materials label (provided by Code 106.321) located in middle 
of drum, filled out to indicate actual volume of material, name of 
material manufacturer, other vendor information as available.

e.  Always have three (3) to five (5) inches of empty space above volume 
of material.  This space is called 'outage'.

f.  Provide disposal documentation for hazardous and regulated waste.
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3.13.5   Class I ODS Prohibition

Class I ODS as defined herein will not be used in the performance of this 
contract, nor be provided as part of the equipment.  This prohibition will 
be considered to prevail over any other provision, specification, drawing, 
or referenced documents.  Regulations related to the protection of 
stratosphere ozone may be found in 40 CFR 82 .

Heating and air conditioning technicians must be certified through an 
EPA-approved program.  Copies of certifications shall be maintained at the 
employees' place of business and be carried as a wallet card by the 
technician, as provided by environmental law.  Accidental venting of a 
refrigerant is a release and shall be reported to the Contracting Officer.

3.13.5.1   Universal Waste/e-Waste Management

Universal waste including but not limited to some mercury containing 
building products such florescent lamps, mercury vapor lamps, high 
pressure sodium lamps, CRTs, batteries, aerosol paint containers, 
electrical equipment containing PCBs, and consumed electronic devices, 
shall be managed in accordance with applicable environmental law.

3.14   DUST CONTROL

Dust control shall meet the requirements of MEDEP Erosion and Sediment 
Control BMPs.  Keep dust down at all times, including during nonworking 
periods.  Sprinkle or treat, with dust suppressants, the soil at the site, 
haul roads, and other areas disturbed by operations.  Dry power brooming 
will not be permitted.  Instead, use vacuuming, wet mopping, wet sweeping, 
or wet power brooming.  Air blowing will be permitted only for cleaning 
nonparticulate debris such as steel reinforcing bars.  Only wet cutting 
will be permitted for cutting concrete blocks, concrete, and bituminous 
concrete.  Do not unnecessarily shake bags of cement, concrete mortar, or 
plaster.  When temporary dust control measures are employed, repetitive 
treatment shall be applied as needed to accomplish control.  Visible 
emissions from a fugitive emission source (including stockpiles and 
roadways) shall not exceed an opacity of 20 percent, except for no more 
than five (5) minutes in any 1-hour period.

3.14.1   Dirt and Dust Control Plan

Submit truck and material haul routes along with a plan for controlling 
dirt, debris, and dust on base roadways.  As a minimum, identify in the 
plan the subcontractor and equipment for cleaning along the haul route and 
measure the reduce dirt, dust, and debris form roadways.

3.15   ABRASIVE  AND/OR WET BLASTING

3.15.1   Blasting Operations

(a) Abrasive Blasting

The use of silica sand is prohibited in sandblasting.

Provide tarpaulin drop cloths and windscreens to enclose abrasive 
blasting operations to confine and collect dust, abrasive, agent, 
paint chips, and other debris.

Abrasive blasting shall take place in containments with emissions 
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vented through bag house filters and emissions shall be limited to 10% 
opacity on a six minute block average.  The bag houses must be used to 
control PM emission and operated properly at all times abrasive 
blasting is being performed.

(b) Wet Blasting

The use of wet blasting requires the capture and proper disposal of all
wastes, including the blasting water, associated with the process.

3.15.2   Disposal Requirements

Submit analytical results of the wastes and/or debris generated from 
blasting operations per paragraph entitled Laboratory Analysis of this 
section.  Hazardous waste generated from blasting operations will be 
managed in accordance with paragraph entitled "Hazardous Waste/Debris 
Management" of this section and with the approved HWMP.  Concrete wash 
water and oily waste generated from blasting operations will be disposed 
of in accordance with the policy outlined in these specifications.

3.16   SPRAY PAINTING

3.16.1   Spray Painting Operations

Spray painting operations shall take place in containment.  Emissions from 
spray painting shall vent through air filters and are limited to 10% 
opacity on a six minute block average.  The air filters are used to 
control particulate emissions.

3.17   NOISE

Make the maximum use of low-noise emission products, as certified by the EPA 
or sound deadening enclosures to limit noise within the project site.  
Blasting or the use of explosives will not be permitted.  Confine any 
operations that may generate excessive noise to the period between 7 a.m. 
and 5 p.m., Monday through Friday, exclusive of holidays, unless otherwise 
specified or approved by the Contracting Officer.

3.18   MERCURY MATERIALS

Mercury is prohibited in the construction of this facility, unless 
specified otherwise, and with the exception of mercury vapor lamps and 
fluorescent lamps.  Dumping of mercury-containing materials and devices 
such as mercury vapor lamps, fluorescent lamps, and mercury switches, in 
rubbish containers is prohibited.  Remove without breaking, pack to 
prevent breakage, and transport out of the activity in an unbroken 
condition for disposal as directed.  Immediately report to the Shipyard  
Environmental Office and the Contracting Officer instances of breakage or 
mercury spillage.  Clean mercury spill area to the satisfaction of the 
Contracting Officer.  Cleanup of a mercury spill shall not be recycled and 
shall be managed as a hazardous waste for disposal.  

3.19   CONCRETE WASH WATER

Concrete wash water shall be defined as water or storm water that has come 
into contact with cement, uncured concrete, concrete dust or other 
material of a similar nature generated during construction activities 
including, but not limited to, washing down ready-mix trucks, mixers and 
wheelbarrows, tools, concrete areas; masonry cutting operations; cleaning 
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up of split mortar or block fill; hosing away excess materials.

3.19.1   Concrete Wash Water

Concrete wash water shall be defined as water, pressure washing water, or
storm water that has come into contact with cement, uncured concrete,
concrete dust or other material of a similar nature generated during
construction activities including, but not limited to, washing down 
ready-mix trucks, mixers and wheelbarrows, pre casting equipment, forms, 
manufactured cast concrete sections, tools, concrete areas; masonry 
cutting operations; cleaning up of split mortar or block fill; hosing away 
excess materials.

Water or storm water that has come into contact with pre casting equipment,
forms, tools, etc which have been subjected to oil based form release 
agents will be considered an oily waste if a visual inspection indicates 
any signs of oil residual.  Oily wastes shall be collected and disposed of 
in accordance with Shipyard policy.

3.19.2   Pollution Prevention

Contractor shall comply with Maine Erosion and Sediment Control Practices 
Field Guide for Contractors best management practice for concrete washouts.
Store dry and wet concrete supplies under cover away from drainage areas.
Concrete wash water shall not be released to the storm drain system, sewer
system, roadways or other uncontained impervious surfaces, or to natural
waterways including the Piscataqua River and its tributaries.  Contractor
shall take all precautions necessary to prevent rainwater or stormwater
runoff to come in contact with concrete wash water.  Divert clean 
stormwater and roof runoff from contact with concrete wash water.  
Contractor shall take all measures necessary to minimize the volume of 
concrete wash water generated.  Contractor shall protect all waterways, 
catch basins and storm drain structures from potential discharges of 
concrete wash water.  Contractor shall collect and control concrete wash 
water separately from waste water determined to be oily waste.

3.19.3   On-Shipyard Disposal

Small volumes of concrete wash water generated can be disposed on-site 
under certain conditions when approved by the Contracting Officer.  When 
approved, small volumes of concrete wash water can be directed onto an 
area of open soil such as a trench or shallow pit to allow it to be 
absorbed and neutralized by the soil.  The area shall be constantly 
monitored during filling operations to prevent overflow.

3.19.4   On-Shipyard Containment Structures

Concrete wash water shall be gathered and contained on site for removal 
and disposal at a facility designed and approved for disposal of concrete 
wash water.  Under no circumstances shall clean water be added to concrete 
wash water for dilution purposes or any other reason.  Containment 
structures shall be watertight and provide adequate freeboard to contain 
the wash water, solids, and rainfall to prevent overflow.  Cover wash out 
structures prior to predicted rainfall events to prevent rainfall from 
entering the containment structure.  Ensure that concrete washout 
containers are watertight and are designed to promote evaporation.  
Washout shall occur in designated areas only that have been approved by 
the Contracting Officer Representative.
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Inspect all concrete washout facilities daily to determine filled 
capacity. Remove all materials from containment structures when 75% fill 
capacity has been reached.  Remove liquids or cover structures before 
predicted rainstorms to prevent overflows and infiltration of rainwater.  
Inspect structures for holes and tears daily and repair to maintain 
watertight conditions.
 
Hardened solids can be removed from containment structures and recycled, 
reused, or disposed of per regulatory requirements.  Liquids remaining in 
the containment structure shall be vacuumed and disposed of at a facility 
designated for disposal of concrete wash water.

3.19.5   Off-Shipyard Disposal

Contractor shall provide careful oversight to prevent improper dumping of 
concrete wash water.  Contractor shall ensure companies use proper 
disposal facilities designated for concrete wash water disposal.  The 
Contractor shall be responsible for any clean up resulting from improper 
control of concrete wash water.

3.20   DISPOSAL OF CHLORINATED WATER AND DECHLORINATION REQUIREMENTS

Chlorinated water created during disinfection procedures shall not be 
directly discharged to storm drains or sanitary sewers without prior 
dechlorination.  Chlorinated water shall be neutralized by the controlled 
addition of a reducing chemical such as sodium thiosulfate, sodium 
bisulfate, sodium sulfite, sulfur dioxide or ascorbic acid (commonly known 
as Vitamin C).  Dechlorination shall be sufficiently effective to reduce 
total residual chlorine concentration to existing water system chlorine 
levels (typically 1.2 to 1.5 mg/l).

      -- End of Section --
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SECTION 01 74 19.00 22

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT (PWD ME)
12/14

PART 1   GENERAL

1.1   GOVERNMENT POLICY

Government policy is to apply sound environmental principles in the 
design, construction and use of facilities.  As part of the implementation 
of that policy the Contractor shall: (1) practice efficient waste 
management when sizing, cutting, and installing products and materials and 
(2) use all reasonable means to divert construction and demolition waste 
from landfills and incinerators and to facilitate their recycling or 
reuse. 

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES :

SD-01 Preconstruction Submittals

Waste Management Plan; G

SD-11 Closeout Submittals

Records; G

1.3   WASTE MANAGEMENT PLAN

A waste management plan shall be submitted within 45 calendar days after 
Notice to Proceed and prior to initiating any site preparation work.  The 
plan shall include the following:

a.  Name of individuals on the Contractor's staff responsible for waste 
prevention and management.

b.  Actions that will be taken to reduce solid waste generation, including 
coordination with subcontractors to ensure awareness and participation.

c.  Description of the regular meetings to be held to address waste 
management.

d.  Description of the specific approaches to be used in recycling/reuse 
of the various materials generated, including the areas and equipment 
to be used for processing, sorting, and temporary storage of wastes.

e.  Characterization, including estimated types and quantities, of the 
waste to be generated.

f.  Actions that will be taken to divert at least 50% of the non-hazardous 
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solid wastes (including waste from construction and demolition 
operations) from the waste stream.  Report actual diversion rates 
during construction and demolition.

g.  Name of landfill and/or incinerator to be used and the estimated costs 
for use, assuming that there would be no salvage or recycling on the 
project.

h.  Identification of local and regional reuse programs, including 
non-profit organizations such as schools, local housing agencies, and 
organizations that accept used materials such as materials exchange 
networks and Habitat for Humanity.  Include the name, location, and 
phone number for each reuse facility to be used, and provide a copy of 
the permit or license for each facility.

i.  List of specific waste materials that will be salvaged for resale, 
salvaged and reused on the current project, salvaged and stored for 
reuse on a future project, or recycled.  Recycling facilities that 
will be used shall be identified by name, location, and phone number, 
including a copy of the permit or license for each facility.  Provide 
percentage of non-hazardous construction and demolition waste 
materials that have been diverted from the waste stream.

j.  Identification of materials that cannot be recycled/reused with an 
explanation or justification, to be approved by the Contracting 
Officer.

k.  Description of the means by which any waste materials identified in 
item (i) above will be protected from contamination.

k.  Anticipated net cost savings determined by subtracting Contractor 
program management costs and the cost of disposal from the revenue 
generated by sale of the materials and the incineration and/or 
landfill cost avoidance.

l.  Description of the means of transportation of the recyclable materials 
(whether materials will be site-separated and self-hauled to 
designated centers, or whether mixed materials will be collected by a 
waste hauler and removed from the site).

1.4   RECORDS

Records shall be maintained to document the quantity of waste generated; 
the quantity of waste diverted through sale, reuse, or recycling; and the 
quantity of waste disposed by landfill or incineration.  Quantities may be 
measured by weight or by volume, but must be consistent throughout.  List 
each type of waste separately noting the disposal or diversion date. 
Identify the landfill, recycling center, waste processor, or other 
organization used to process or receive the solid waste.  Provide 
explanations for any waste not recycled or reused.  With each application 
for payment, submit updated documentation for solid waste disposal and 
diversion, and submit manifests, weight tickets, receipts, and invoices 
specifically identifying the project and waste material.  The records 
shall be made available to the Contracting Officer during construction, 
and a copy of the records shall be delivered to the Contracting Officer 
upon completion of the construction.
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1.5   DISPOSAL

Except as otherwise specified in other sections of the specifications, 
disposal shall be in accordance with the following: 

1.5.1   Reuse

First consideration shall be given to salvage for reuse since little or no 
re-processing is necessary for this method, and less pollution is created 
when items are reused in their original form.  Sale or donation of waste 
suitable for reuse shall be considered.  Salvaged materials, other than 
those specified in other sections to be salvaged and reinstalled, shall 
not be used in this project. 

1.5.2   Recycle

Waste materials not suitable for reuse, but having value as being 
recyclable, shall be made available for recycling whenever economically 
feasible. 

1.5.3   Waste

Materials with no practical use or economic benefit shall be disposed at a 
landfill or incinerator. 

1.6   Additional Reporting and Recording Requirements

Provide monthly cost and revenue data to the NAVFAC Midlant Integrated 
Solid Waste Management office.  The report shall be submitted by e-mail to:
  IntegratedSolidWasteManagement@navy.mil
no later than the 3rd of each month.  Data shall be reported on an excel 
document provided by the Contracting Officer.  Comply with the 
requirements specified in Appendix 01 74 19-1, "Construction and 
Demolition Solid Waste Report". 

PART 2   PRODUCTS

Not used. 

PART 3   EXECUTION

Not used.

-- End of section -- 
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SITE: Month:

Contractor's Company Name: Contract #

Project Description:

SECTION 1 Tons Cost Revenue Remarks
Recycled (tons)
Concrete(incl: brick & block)
Wood
Metal
Asphalt
Green waste(clearing debris)
Dirt
Sand
Gravel/Rock
Mixed
Misc

Subtotal - Recycled 0.00 -$                      -$                      
SECTION 2

Landfilled (tons)
Concrete(incl: brick & block)
Wood
Metal
Asphalt
Green Waste(clearing debris)
General C&D
Dirt
Sand
Gravel/Rock
Mixed
Misc

Subtotal - Landfilled 0.00 -$                      -$                      

Solid Waste (tons)
Total Solid Waste 0.00 -$                      -$                      

REPORTING DEADLINE IS NO LATER THAN THE 3RD OF EACH MONTH

Contractor's POC and Telephone or Email Address:

CONSTRUCTION AND DEMOLITION SOLID WASTE REPORT
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SECTION 01 78 00.00 22

CLOSEOUT SUBMITTALS (PWD ME)
12/14

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM E 1971 (2005) Stewardship for the Cleaning of 
Commercial and Institutional Buildings

GREEN SEAL (GS)

GS-37 (2000; R 2005) Industrial and 
Institutional Cleaners

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

As-Built Record of Equipment and Materials; G

Three (3) paper copies and one pdf copy of the record listing the 
as-built materials and equipment incorporated into the 
construction of the project.

Warranty Management Plan; G

One paper and one pdf set of the warranty management plan 
containing information relevant to the warranty of materials and 
equipment incorporated into the construction project, including 
the starting date of warranty of construction.  Furnish with each 
warranty the name, address, and telephone number of each of the 
guarantor's representatives nearest to the project location.

Warranty Tags; G

  Two (2) paper record copies and one pdf copy of the warranty 
tags showing the layout and design.

Final Cleaning; G

  Two (2) copies of the listing of completed final clean-up items.

Spare Parts Data; G
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  Two (2) paper copies and one pdf copy of the list that indicates 
manufacturer's name, part number, nomenclature, and stock level 
recommended for maintenance and repair.  List those items that may 
be standard to the normal maintenance of the system.

SD-08 Manufacturer's Instructions

Preventative Maintenance; G and Condition Monitoring (Predictive 
Testing); G and Inspection; G schedules with instructions that 
state when systems should be retested.

Define within the schedule the anticipated length of each test, 
test apparatus, number of personnel identified by responsibility, 
and a testing validation procedure permitting the record operation 
capability requirements.  On each test feature; e.g., gpm, rpm, psi, 
provide a signoff blank for the Contractor and Contracting 
Officer.  Within a remarks column of the testing validation 
procedure include references to operating limits of time, 
pressure, temperature, volume, voltage, current, acceleration, 
velocity, alignment, calibration, adjustments, cleaning, or 
special system notes.  Delineate procedures for preventative 
maintenance, condition monitoring (predictive testing) and 
inspection, adjustment, lubrication and cleaning necessary to 
prevent failure.

Posted Instructions; G

SD-10 Operation and Maintenance Data

Submit Operation and Maintenance Manuals; G in accordance with 
paragraph entitled, "Operation and Maintenance," of this section. 
Submit 2 paper copies, and one pdf copy on CD.

SD-11 Closeout Submittals

Record Drawings; G

Drawings showing final as-built conditions of the project.  The 
final CADD record drawings must consist of one set of electronic 
CADD drawing files in the specified electronic format saved on a 
CD, one set of mylar drawings, 2 sets of blue-line prints of the 
mylars, and one set of the approved working Record drawings.

Certification of EPA Designated Items; G

Red Zone Documents per Section 01 30 00; G

1.3   PROJECT RECORD DOCUMENTS

1.3.1   Record Drawings

This paragraph covers Record Drawings complete, as a requirement of the 
contract.  The terms "drawings," "contract drawings," "drawing files," 
"working as-built record drawings," and "final record drawings" refer to 
contract drawings (hard copy and CADD) which are revised to be used for 
final record drawings reflecting current project as-built conditions.
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1.3.1.1   Government Furnished Materials

One set of electronic CADD files in the specified software and format of 
the contract drawings will be provided by the Government at the 
preconstruction conference for projects requiring Final Record Drawings in 
CADD format.

1.3.1.2   Working Record and Final Record Drawings

Revise 2 sets of hard copy paper contract drawings by red-line process 
described herein to reflect the current as-built conditions during the 
prosecution of the project.  The Contractor shall keep the working 
as-built drawings current and shall keep at least one set available on the 
jobsite for review at all times.  Changes from the contract plans which 
are made in the work or additional information which might be uncovered in 
the course of construction must be accurately and neatly recorded as they 
occur by means of details and notes.  All red-lines shall be dated and 
initialed. After the completion of each definable feature of work as 
listed in the Contractor Quality Control Plan (Foundations, Utilities, 
Structural Steel, etc., as appropriate for the project) provide (1) set of 
working as-built drawings (CADD) in the specified software and format hard 
copy and electronic to the Contracting Officer.  The working as-built 
drawings, hard copy and (CADD), will be jointly reviewed for accuracy, 
completeness and format by the Contracting Officer and the Contractor 
prior to submission of each monthly pay estimate.  If the Contractor fails 
to maintain the working as-built drawings, hard copy and (CADD) as 
specified herein, the Contracting Officer will deduct from the monthly 
progress payment an amount representing the estimated cost of maintaining 
the record drawings.  This monthly deduction will continue until an 
agreement can be reached between the Contracting Officer and the 
Contractor regarding the accuracy and completeness of updated drawings.  
Items to be shown on the working as-built drawings, hard copy and (CADD) 
are, but are not limited to, the following information:

a.  The actual location (horizontal and vertical position based on 
Shipyard datums), kinds and sizes of all sub-surface utility lines.  
In order that the location of these lines and appurtenances may be 
determined in the event the surface openings or indicators become 
covered over or obscured, as a back-up to the horizontal and vertical 
position, feature shall also be shown by offset dimensions to two 
permanently fixed surface features the end of each run including each 
change in direction.  Locate valves, splice boxes and similar 
appurtenances by dimensioning along the utility run from a reference 
point.  Also record the average depth below the surface of each run of 
pipe, fittings, valves, etc.

b.  The actual location (horizontal and vertical position based on 
Shipyard datums), kind and size of any sub-surface feature uncovered 
not accurately represented on the contract drawings.  

c.  The location and dimensions of any changes within the building 
structure.

d.  Changes in grade, elevations, cross section, or alignment of roads, 
earthwork, structures or utilities.

e.  Changes in details of design or additional information obtained from 
working drawings specified to be prepared and/or furnished by the 
Contractor; including, but not limited to, fabrication, erection, 
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installation plans and placing details, pipe sizes, insulation 
material, dimensions of equipment foundations, etc.

f.  The topography, invert elevations and grades of drainage installed or 
affected as part of the project construction.

g.  Changes or modifications which result from the final inspection.

h.  Where contract drawings or specifications present options, identify 
the option selected for construction on the working as-built prints.

i.  If borrow material for this project is from sources on Government 
property, or if Government property is used as a spoil area, furnish a 
contour map of the final borrow pit/spoil area elevations.

j.  Systems designed or enhanced by the Contractor, such as HVAC controls, 
fire alarm, fire sprinkler, and irrigation systems.

k.  Modifications (include within change order price the cost to change 
working and final record drawings to reflect modifications) and 
compliance with the following procedures:

(1) Both sets of the hard copy paper contract working as-built 
drawings must be neat, legible and accurate.  Any drawings 
damaged, lost or corrupted by the Contractor must be 
satisfactorily replaced by the Contractor at no expense to the 
Government.

(2) For text deletions/revisions; strikeout existing drawing text with 
a single line as to not obscure or make the original text 
unreadable.  Place the new text adjacent, clearly annotating the 
intent of the change.

(3) For line work; strikeout entities with parallel lines drawn at 45 
degrees to the object, not to obscure or make the original object 
unreadable.  Place the new object in its correct location and 
clearly annotate the intent of the change.

(4) Place a Revision Symbol at the location of each modification on 
the drawing sheet along with descriptive annotations of the 
revision.  

(5) For details, sections or schedules which are added to a drawing 
sheet, place a Revision Symbol by the detail, section or schedule 
title.

(6) For major changes to a drawing, place a Revision Symbol by the 
title of the affected plan, section, or detail at each location.

(7) For changes within schedules, place a Revision Symbol by the 
change in the schedule.

(8) The Revision Symbol shall be a Delta sized to allow for a capital 
letter to fit within.  The letter shall have a height of not less 
than 1/8-inch when plotted.  

(9) The revision symbol letter shall be consistent for all drawing 
modifications for each monthly billing cycle.  Drawing 
modifications for the first monthly bill cycle shall be designated 
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as "A" for all modifications throughout the drawing package.  The 
next month's revisions shall be designated as "B" throughout the 
drawing package, and so on.

1.3.1.3   Drawing Preparation

At project completion, provide 2 sets of the approved hard copy paper 
contract drawings modified to reflect the final as-built conditions of the 
project to the Contracting Officer.  Modify the contract drawings as 
necessary to correctly show the features of the project as it has been 
constructed by bringing the contract drawings into agreement with the 
second set of approved working as-built drawings.  The second set of 
approved working as-built drawings are also part of the permanent records 
of this project and must be returned to the Contracting Officer after 
final approval of the Record Drawings by the Government.  Any drawings or 
drawing files damaged, lost or corrupted by the Contractor must be 
satisfactorily replaced by the Contractor at no expense to the Government.

1.3.1.4   Computer Aided Design and Drafting (CADD) Drawings

Only employ personnel proficient in the preparation of CADD drawings to 
modify the contract drawings or prepare any additional drawings sheets 
required.  Modifications, to the Record Drawings must be equal in quality 
and detail to that of the original contract drawings.  Line colors, line 
weights, lettering, layering conventions, and symbols shall remain 
consistent throughout the record drawing set, regardless of either 
as-built or record drawing.  The contractor shall modify the original 
contract drawing files to reflect the construction contract as-built 
conditions reviewed and accepted by the Contracting Officer.  Each 
as-built condition added to a drawing file shall be encapsulated by a 
closed polygon or "revision cloud.  A revision symbol shall be placed 
outside the "revision cloud" with the appropriate letter designating the 
revision sequence.  The contractor shall annotate in the "revision block" 
of each drawing file modified as to the type of revisions made to the 
drawing file.  The contract drawings are to be edited to reflect the 
as-built conditions only.  No part of the original drawings shall be 
deleted, erased or rendered illegible.  Parts of the contract drawing 
found to be in error or modified during construction, shall be over struck 
using methods described not to obscure the original drawing, and 
annotations will be added adjacent that clearly explain the modification, 
including accurate dimensions locating the feature.  If additional 
drawings are required, the drawings shall be prepared using the specified 
electronic file format applying, the same graphic standards specified for 
original drawings.  The title block and drawing border to be used for any 
new final record drawings shall be identical to that used to create the 
contract drawings.  Modifications, additions and corrections to the 
contract drawings shall be made to the electronic AutoCAD file(s).  The 
Contractor shall be furnished with the original contract drawing files in 
the AutoCAD software format currently in use by PWD-ME.  The electronic 
files shall be supplied on compact disc, (CD).  The Contractor shall 
provide all computer software and hardware necessary to prepare final 
record drawing set.  The Contracting Officer shall review final record 
drawing set for accuracy and return them to the Contractor for required 
corrections, changes, additions, and deletions.

a.  Provide Record Drawings (CADD) in the following format:

(1) As-built Layering; follow original drawing layer naming 
conventions followed by "-AB".
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(2) Deletions (Cyan) - Over-strike deleted graphic items (lines), 
lettering in notes and leaders.

(3) Additions (Cyan) - Added items, lettering in notes and leaders.

(4) Special (Cyan) - Items requiring special information, 
coordination, or special detailing or detailing notes.

(5) The Contractor shall furnish the contract record drawing files in 
the AutoCAD software format currently in use by PWD-ME.

b.  Drawing files modified for as-built condition shall be renamed by 
adding an underscore and the letters "AB" to the end of the existing 
file name.  Drawing files where no modifications were required shall 
be renamed by adding an underscore and the letters "RD" to the end of 
the existing file name.

c.  When final revisions have been completed to the record drawing set, 
add the wording "RECORD DRAWINGS / AS-BUILT CONDITIONS" followed by 
the name of the Contractor in letters at least 3/16 inch high in the 
lower left hand corner of the cover sheet drawing.  Mark all other 
contract drawings in the same location and manner as either "Record 
Drawing" denoting no revisions on the sheet or "As built Drawing" 
denoting modifications, additions or corrections have been made to the 
drawing sheet.  Modify the revision block to reflect either "record 
drawing", for no changes or "as built drawing", for changes and date 
for submittal.

d.  Within 20 working days after Government approval of all of the working 
record drawings for a phase of work as identified in the Contractor's 
baseline schedule, prepare the CADD electronic files for that phase of 
work and submit for Government review and approval.  The Government 
will promptly return one set of prints annotated with any necessary 
corrections.  Within 10 working days revise the CADD files accordingly 
at no additional cost and submit one set of final prints for the 
completed phase of work to the Government.

e.  Within 20 working days  of substantial completion of all phases of 
work, submit the final record drawing package for the entire project.  
Submit one set of electronic files on compact disc, read-only memory 
(CD-ROM), one set of mylars and one set of the approved working record 
drawings.  They must be complete in all details and identical in form 
and function to the contract drawing files supplied by the 
Government.  Any transactions or adjustments necessary to accomplish 
this is the responsibility of the Contractor.  The Government reserves 
the right to reject any drawing files it deems incompatible with the 
customer's CADD system.  Paper prints, drawing files and storage media 
submitted will become the property of the Government upon final 
approval.  Failure to submit final record drawing files and marked 
prints as specified will be cause for withholding any payment due the 
Contractor under this contract.  Approval and acceptance of final 
record drawings must be accomplished before final payment is made to 
the Contractor.

1.3.2   As-Built Record of Equipment and Materials

Furnish one copy of preliminary record of equipment and materials used on 
the project 15 working days prior to final inspection.  This preliminary 
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submittal will be reviewed and returned 5 working days after final 
inspection with Government comments.  Submit two sets of final record of 
equipment and materials 10 working days after final inspection.  Key the 
designations to the related area depicted on the contract drawings.  List 
the following data:

RECORD OF DESIGNATED EQUIPMENT AND MATERIALS DATA

  Description      Specification     Manufacturer      Composition     Where
                   Section           and Catalog,      and Size        Used
                                     Model, and
                                     Serial Number 

1.3.3   Final Approved Shop Drawings

Furnish final approved project shop drawings 30 calendar days after 
transfer of the completed facility/enclosure. Shop drawings shall be 
submitted in accordance with the phases as identified in the Contractor's 
baseline schedule.

1.3.4   Construction Contract Specifications

Furnish final record (as-built) construction contract specifications, 
including modifications thereto, 30 calendar days after transfer of the 
completed facility.

1.3.5   Equipment List

Furnish a list of installed equipment furnished under this contract.  
Include all information usually listed on manufacturer's name plate.  In 
the "EQUIPMENT-IN-PLACE LIST" include, as applicable, the following for 
each piece of equipment installed:  description of item, location (by room 
number and enclosure), model number, serial number, capacity, name and 
address of manufacturer, name and address of equipment supplier, 
condition, spare parts list, manufacturer's catalog, cost, and warranty.  
Furnish a draft list at time of transfer.  Furnish the final list 30 
calendar days after transfer of the completed facility. The enclosures 
(M-140, RAE, etc.) are classified as equipment and shall be identified and 
included in this equipment list.

1.3.6   Red Zone Documents

Submit Red Zone Documents per Section 01 30 00 ADMINISTRATIVE REQUIREMENTS 
(PWD ME).

1.4   SPARE PARTS DATA

Indicate manufacturer's name, part number, nomenclature, and stock level 
required for maintenance and repair.  List those items that may be 
standard to the normal maintenance of the system.

Supply 2 items of each part for spare parts inventory.  Provision of spare 
parts does not relieve the Contractor of responsibilities listed under the 
contract guarantee provisions.

1.5   PREVENTATIVE MAINTENANCE

Submit Preventative Maintenance and Condition Monitoring (Predictive 
Testing) and Inspection schedules with instructions that state when 

SECTION 01 78 00.00 22  Page 8



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

systems should be retested.

Define the anticipated length of each test, test apparatus, number of 
personnel identified by responsibility, and a testing validation procedure 
permitting the record operation capability requirements within the 
schedule.  Provide a signoff blank for the Contractor and Contracting 
Officer for each test feature; e.g., gpm, rpm, psi.  Include a remarks 
column for the testing validation procedure referencing operating limits 
of time, pressure, temperature, volume, voltage, current, acceleration, 
velocity, alignment, calibration, adjustments, cleaning, or special system 
notes.  Delineate procedures for preventative maintenance, inspection, 
adjustment, lubrication and cleaning necessary to minimize corrective 
maintenance and repair.

Repair requirements must inform operators how to check out, troubleshoot, 
repair, and replace components of the system.  Include electrical and 
mechanical schematics and diagrams and diagnostic techniques necessary to 
enable operation and troubleshooting of the system after acceptance.

1.6   CERTIFICATION OF EPA DESIGNATED ITEMS

Submit the Certification of EPA Designated Items as required by FAR 
52.223-9, "Certification and Estimate of Percentage of Recovered Material 
Content for EPA Designated Items".  Include on the certification form the 
following information: project name, project number, Contractor name, 
license number, Contractor address, and certification.  The certification 
will read as follows and be signed and dated by the Contractor.  "I hereby 
certify the information provided herein is accurate and that the 
requisition/procurement of all materials listed on this form comply with 
current EPA standards for recycled/recovered materials content.  The 
following exemptions may apply to the non-procurement of 
recycled/recovered content materials: 

1)  The product does not meet appropriate performance standards; 
2)  The product is not available within a reasonable time frame; 
3)  The product is not available competitively (from two or more sources); 

and
4)  The product is only available at an unreasonable price (compared with 

a comparable non-recycled content product)."

1.7   WARRANTY MANAGEMENT

1.7.1   Warranty Management Plan

Develop a warranty management plan which contains information relevant to 
the clause Warranty of Construction.  At least 30 days before the planned 
pre-warranty conference, submit the warranty management plan for 
Government approval.  Include within the warranty management plan all 
required actions and documents to assure that the Government receives all 
warranties to which it is entitled.  The plan must be in narrative form 
and contain sufficient detail to render it suitable for use by future 
maintenance and repair personnel, whether tradesmen, or of engineering 
background, not necessarily familiar with this contract.  The term 
"status" as indicated below must include due date and whether item has 
been submitted or was accomplished.  Warranty information made available 
during the construction phase must be submitted to the Contracting Officer 
for approval prior to each monthly pay estimate.  Assemble approved 
information in a binder and turn over to the Government upon acceptance of 
the work.  The construction warranty period will begin on the date of 
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project acceptance and continue for the full product warranty period.  A 
joint 4 month and 9 month warranty inspection will be conducted, measured 
from time of acceptance, by the Contractor, Contracting Officer and the 
Customer Representative.  Include within the warranty management plan, but 
not limited to, the following:

a.  Roles and responsibilities of all personnel associated with the 
warranty process, including points of contact and telephone numbers 
within the organizations of the Contractors, subContractors, 
manufacturers or suppliers involved.

b.  Listing and status of delivery of all Certificates of Warranty for 
extended warranty items, to include roofs, HVAC balancing, pumps, 
motors, transformers, and for all commissioned systems such as fire 
protection and alarm systems, sprinkler systems, lightning protection 
systems, etc.

c.  A list for each warranted equipment, item, feature of construction or 
system indicating:

1.  Name of item.
2.  Model and serial numbers.
3.  Location where installed.
4.  Name and phone numbers of manufacturers or suppliers.
5.  Names, addresses and telephone numbers of sources of spare parts.
6.  Warranties and terms of warranty.  Include one-year overall 

warranty of construction.  Items which have extended warranties 
must be indicated with separate warranty expiration dates.

7.  Cross-reference to warranty certificates as applicable.
8.  Starting point and duration of warranty period.
9.  Summary of maintenance procedures required to continue the 

warranty in force.
10. Cross-reference to specific pertinent Operation and Maintenance 

manuals.
11. Organization, names and phone numbers of persons to call for 

warranty service.
12. Typical response time and repair time expected for various 

warranted equipment.

e.  Procedure and status of tagging of all equipment covered by extended 
warranties.

f.  Copies of instructions to be posted near selected pieces of equipment 
where operation is critical for warranty and/or safety reasons.

1.7.2   Performance Bond

The Contractor's Performance Bond must remain effective throughout the 
construction period.

a.  In the event the Contractor fails to commence and diligently pursue 
any construction warranty work required, the Contracting Officer will 
have the work performed by others, and after completion of the work, 
will charge the remaining construction warranty funds of expenses 
incurred by the Government while performing the work, including, but 
not limited to administrative expenses.

b.  In the event sufficient funds are not available to cover the 
construction warranty work performed by the Government at the 
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Contractor's expense, the Contracting Officer will have the right to 
recoup expenses from the bonding company.

c.  Following oral or written notification of required construction 
warranty repair work, respond in a timely manner.  Written 
verification will follow oral instructions.  Failure of the Contractor 
to respond will be cause for the Contracting Officer to proceed 
against the Contractor.

1.7.3   Pre-Warranty Conference

Prior to contract completion, and at a time designated by the Contracting 
Officer, meet with the Contracting Officer to develop a mutual understanding 
with respect to the requirements of this section.  Communication procedures 
for Contractor notification of construction warranty defects, priorities 
with respect to the type of defect, reasonable time required for Contractor 
response, and other details deemed necessary by the Contracting Officer for 
the execution of the construction warranty will be established/reviewed at 
this meeting.  In connection with these requirements and at the time of the 
Contractor's quality control completion inspection, furnish the name, 
telephone number and address of a licensed and bonded company which is 
authorized to initiate and pursue construction warranty work action on 
behalf of the Contractor.  This point of contact will be located within the 
local service area of the warranted construction, be continuously available, 
and be responsive to Government inquiry on warranty work action and status.  
This requirement does not relieve the Contractor of any of its 
responsibilities in connection with other portions of this provision.

1.7.4   Warranty Tags

At the time of installation, tag each warranted item with a durable, oil 
and water resistant tag approved by the Contracting Officer.  Attach each 
tag with a copper wire and spray with a silicone waterproof coating.  The 
date of acceptance and the QC signature must remain blank until the 
project is accepted for beneficial occupancy.  Show the following 
information on the tag.

     a.  Type of product/material_____________________________________.

     b.  Model number_________________________________________________.

     c.  Serial number________________________________________________.

     d.  Contract number______________________________________________.

     e.  Warranty period___________from___________to__________________.

     f.  Inspector's signature________________________________________.

     g.  Construction Contractor______________________________________.

         Address______________________________________________________.

         Telephone number_____________________________________________.

     h.  Warranty contact_____________________________________________.

         Address______________________________________________________.
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         Telephone number_____________________________________________.

     i.  Warranty response time priority code_________________________.

     j.  WARNING - PROJECT PERSONNEL TO PERFORM ONLY OPERATIONAL MAINTENANCE
         DURING THE WARRANTY PERIOD.

1.8   COMMISSIONING

1.8.1   Building Commissioning

All contract requirements for building commissioning shall be completed 
prior to contract completion.

1.8.2   HVAC Commissioning

 All contract requirements of Section 23 08 00.00 10 COMMISSIONING OF HVAC 
SYSTEMS must be fully completed, including all testing concurrent with 
Building Commissioning.  All contract requirements of Section 23 05 93 
TESTING, ADJUSTING, AND BALANCING FOR HVAC must be fully completed, 
including testing and inspection, prior to HVAC commissioning, except as 
noted otherwise in Section 23 05 93 TESTING, ADJUSTING, AND BALANCING FOR 
HVAC.  All contract requirements of Section 40 95 00 INSTRUMENTATION AND 
CONTROLS  must be fully completed, including all testing, prior to HVAC 
commissioning.  The time required to complete all work and testing as
prescribed by Sections 23 08 00.00 10,  23 05 93  is included in the 
allotted calendar days for completion.

1.9    OPERATION AND MAINTENANCE MANUALS

Submit 2 copies of the project operation and maintenance manuals 30 
calendar days prior to testing the system involved.  Update and resubmit 
data for final approval no later than 30 calendar days prior to contract 
completion. All O&M Manuals shall be provided for each system per 
enclosure. Each enclosure shall have their own O&M Manuals for each 
system/component - i.e. each enclosure shall have a Fire Alarm, Security, 
etc. O&M manual specific to the systems installed in the enclosure.

1.9.1   Configuration

Operation and Maintenance Manuals must be consistent with the 
manufacturer's standard brochures, schematics, printed instructions, 
general operating procedures, and safety precautions.  Bind information in 
manual format and grouped by technical sections.  Test data must be 
legible and of good quality.  Light-sensitive reproduction techniques are 
acceptable provided finished pages are clear, legible, and not subject to 
fading.  Pages for vendor data and manuals must have 0.3937-inch holes and 
be bound in 3-ring, loose-leaf binders.  Organize data by separate index 
and tabbed sheets, in a loose-leaf binder.  Binder must lie flat with 
printed sheets that are easy to read.  Caution and warning indications 
must be clearly labeled.

1.9.2   Training and Instruction

Submit classroom and field instructions in the operation and maintenance 
of systems equipment where required by the technical provisions.  These 
services must be directed by the Contractor, using the manufacturer's 
factory-trained personnel or qualified representatives.  Contracting 
Officer will be given 7 calendar days written notice of scheduled 
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instructional services.  Instructional materials belonging to the 
manufacturer or vendor, such as lists, static exhibits, and visual aids, 
must be made available to the Contracting Officer.

1.10   CLEANUP

Provide final cleaning in accordance with ASTM E 1971  and submit two 
copies of the listing of completed final clean-up items.  Leave premises 
"broom clean."   Comply with GS-37 for general purpose cleaning.  Use only 
nonhazardous cleaning materials, including natural cleaning materials, in 
the final cleanup.   Clean interior glass surfaces exposed to view; remove 
temporary labels, stains and foreign substances; polish transparent and 
glossy surfaces.  Clean equipment and fixtures to a sanitary condition. 
Replace filters of operating equipment.  Clean debris from roofs, gutters, 
downspouts and drainage systems.  Sweep paved areas.  Remove waste and 
surplus materials, rubbish and construction facilities from the site.   
Recycle, salvage, and return construction and demolition waste from 
project in accordance with the Waste Management Plan.  Promptly and 
legally transport and dispose of any trash.  Do not burn, bury, or 
otherwise dispose of trash on the project site.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

        -- End of Section --
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SECTION 01 78 23

OPERATION AND MAINTENANCE DATA
08/15

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM E1971 (2005; R 2011) Stewardship for the 
Cleaning of Commercial and Institutional 
Buildings

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-10 Operation and Maintenance Data

O&M Database ; G

Training Plan ; G

Training Outline ; G

Training Content ; G

SD-11 Closeout Submittals

Validation of Training Completion ; G

1.3   OPERATION AND MAINTENANCE DATA

Submit Operation and Maintenance (O&M) Data for the provided equipment, 
product, or system, defining the importance of system interactions, 
troubleshooting, and long-term preventive operation and maintenance.  
Compile, prepare, and aggregate O&M data to include clarifying and 
updating the original sequences of operation to as-built conditions.  
Organize and present information in sufficient detail to clearly explain 
O&M requirements at the system, equipment, component, and subassembly 
level.  Include an index preceding each submittal.  Submit in accordance 
with this section and Section 01 33 00 SUBMITTAL PROCEDURES.

1.3.1   Package Quality

Documents must be fully legible.  Operation and Maintenance data must be 
consistent with the manufacturer's standard brochures, schematics, printed 
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instructions, general operating procedures, and safety precautions.

1.3.2   Package Content

Provide data package content in accordance with paragraph SCHEDULE OF 
OPERATION AND MAINTENANCE DATA PACKAGES.  Comply with the data package 
requirements specified in the individual technical sections, including the 
content of the packages and addressing each product, component, and system 
designated for data package submission, except as follows.  Use Data 
Package 3 for commissioned items without a specified data package 
requirement in the individual technical sections.  Provide a Data Package 3
 instead of Data Package 1 or 2, as specified in the individual technical 
section, for items that are commissioned.

1.3.3   Changes to Submittals

Provide manufacturer-originated changes or revisions to submitted data if 
a component of an item is so affected subsequent to acceptance of the O&M 
Data.  Submit changes, additions, or revisions required by the Contracting 
Officer for final acceptance of submitted data within 30 calendar days of 
the notification of this change requirement.

1.3.4   Commissioning Authority Review and Approval

Submit the commissioned systems and equipment submittals to the 
Commissioning Authority (CxA) to review for completeness and 
applicability.  Obtain validation from the CxA that the systems and 
equipment provided meet the requirements of the Contract documents and 
design intent, particularly as they relate to functionality, energy 
performance, water performance, maintainability, sustainability, system 
cost, indoor environmental quality, and local environmental impacts.  The 
CxA communicates deficiencies to the Contracting Officer.  Submit the O&M 
manuals to the Contracting Officer upon a successful review of the 
corrections, and with the CxA recommendation for approval and acceptance 
of these O&M manuals.  This work is in addition to the normal review 
procedures for O&M data.

1.4   O&M DATABASE

Develop an editable, electronic spreadsheet based on the equipment in the 
Operation and Maintenance Manuals that contains the information required 
to start a preventive maintenance program.  As a minimum, provide list of 
system equipment, location installed, warranty expiration date, 
manufacturer, model, and serial number.

1.5   OPERATION AND MAINTENANCE MANUAL FILE FORMAT

Assemble data packages into electronic Operation and Maintenance Manuals.  
Assemble each manual into a composite electronically indexed file using 
the most current version of Adobe Acrobat or similar software capable of 
producing PDF file format.  Provide compact disks (CD) or data digital 
versatile disk (DVD) as appropriate, so that each one contains operation, 
maintenance and record files, project record documents, and training 
videos.  Include a complete electronically linked operation and 
maintenance directory. 

1.5.1   Organization

Bookmark Product and Drawing Information documents using the current 
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version of CSI Masterformat numbering system, and arrange submittals using 
the specification sections as a structure.  Use CSI Masterformat and UFGS 
numbers along with descriptive bookmarked titles that explain the content 
of the information that is being bookmarked.

1.5.2   CD or DVD Label and Disk Holder or Case

Provide the following information on the disk label and disk holder or 
case:

a.  Building Number

b.  Project Title

c.  Activity and Location

d.  Construction Contract Number

e.  Prepared For: (Contracting Agency)

f.  Prepared By: (Name, title, phone number and email address)

g.  Include the disk content on the disk label

h.  Date

i.  Virus scanning program used

1.6   TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES

The following are a detailed description of the data package items listed 
in paragraph SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES.

1.6.1   Operating Instructions

Provide specific instructions, procedures, and illustrations for the 
following phases of operation for the installed model and features of each 
system:

1.6.1.1   Safety Precautions and Hazards

List personnel hazards and equipment or product safety precautions for 
operating conditions.  List all residual hazards identified in the 
Activity Hazard Analysis provided under Section 01 35 26.00 22 GOVERNMENTAL
 SAFETY REQUIREMENTS (PWD ME).  Provide recommended safeguards for each 
identified hazard.

1.6.1.2   Operator Prestart

Provide procedures required to install, set up, and prepare each system 
for use.

1.6.1.3   Startup, Shutdown, and Post-Shutdown Procedures

Provide narrative description for Startup, Shutdown and Post-shutdown 
operating procedures including the control sequence for each procedure.
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1.6.1.4   Normal Operations

Provide Control Diagrams with data to explain operation and control of 
systems and specific equipment.  Provide narrative description of Normal 
Operating Procedures.

1.6.1.5   Emergency Operations

Provide Emergency Procedures for equipment malfunctions to permit a short 
period of continued operation or to shut down the equipment to prevent 
further damage to systems and equipment.  Provide Emergency Shutdown 
Instructions for fire, explosion, spills, or other foreseeable 
contingencies.  Provide guidance and procedures for emergency operation of 
utility systems including required valve positions, valve locations and 
zones or portions of systems controlled.

1.6.1.6   Operator Service Requirements

Provide instructions for services to be performed by the operator such as 
lubrication, adjustment, inspection, and recording gauge readings.

1.6.1.7   Environmental Conditions

Provide a list of Environmental Conditions (temperature, humidity, and 
other relevant data) that are best suited for the operation of each 
product, component or system.  Describe conditions under which the item 
equipment should not be allowed to run.

1.6.1.8   Operating Log

Provide forms, sample logs, and instructions for maintaining necessary 
operating records.

1.6.1.9   Additional Requirements for HVAC Control Systems

Provide Data Package 5 and the following for control systems:

a.  Narrative description on how to perform and apply functions, features, 
modes, and other operations, including unoccupied operation, seasonal 
changeover, manual operation, and alarms.  Include detailed technical 
manual for programming and customizing control loops and algorithms.

b.  Full as-built sequence of operations.

c.  Copies of checkout tests and calibrations performed by the Contractor 
(not Cx tests).

d.  Full points list.  Provide a listing of rooms with the following 
information for each room:

(1) Floor

(2) Room number

(3) Room name

(4) Air handler unit ID

(5) Reference drawing number
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(6) Air terminal unit tag ID

(7) Heating or cooling valve tag ID

(8) Minimum cfm

(9) Maximum cfm

e.  Full print out of all schedules and set points after testing and 
acceptance of the system.

f.  Full as-built print out of software program and copy of the software 
for the Government's use..

g.  Marking of system sensors and thermostats on the as-built floor plan 
and mechanical drawings with their control system designations.

1.6.2   Preventive Maintenance

Provide the following information for preventive and scheduled maintenance 
to minimize repairs for the installed model and features of each system.  
Include potential environmental and indoor air quality impacts of 
recommended maintenance procedures and materials.

1.6.2.1   Lubrication Data

Include the following preventive maintenance lubrication data, in addition 
to instructions for lubrication required under paragraph OPERATOR SERVICE 
REQUIREMENTS:

a.  A table showing recommended lubricants for specific temperature ranges 
and applications.

b.  Charts with a schematic diagram of the equipment showing lubrication 
points, recommended types and grades of lubricants, and capacities.

c.  A Lubrication Schedule showing service interval frequency.

1.6.2.2   Preventive Maintenance Plan, Schedule, and Procedures

Provide manufacturer's schedule for routine preventive maintenance, 
inspections, condition monitoring (predictive tests) and adjustments 
required to ensure proper and economical operation and to minimize 
repairs.  Provide instructions stating when the systems should be 
retested.  Provide manufacturer's projection of preventive maintenance 
work-hours on a daily, weekly, monthly, and annual basis including craft 
requirements by type of craft.  For periodic calibrations, provide 
manufacturer's specified frequency and procedures for each separate 
operation.

a.  Define the anticipated time required to perform each  of each test 
(work-hours), test apparatus, number of personnel identified by 
responsibility, and a testing validation procedure permitting the 
record operation capability requirements within the schedule.  Provide 
a remarks column for the testing validation procedure referencing 
operating limits of time, pressure, temperature, volume, voltage, 
current, acceleration, velocity, alignment, calibration, adjustments, 
cleaning, or special system notes.  Delineate procedures for 

SECTION 01 78 23  Page 7



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

preventive maintenance, inspection, adjustment, lubrication and 
cleaning necessary to minimize repairs.

b.  Repair requirements must inform operators how to check out, 
troubleshoot, repair, and replace components of the system.  Include 
electrical and mechanical schematics and diagrams and diagnostic 
techniques necessary to enable operation and troubleshooting of the 
system after acceptance.

1.6.2.3   Cleaning Recommendations

Provide environmentally preferable cleaning recommendations in accordance 
with ASTM E1971.

1.6.3   Repair

Provide manufacturer's recommended procedures and instructions for 
correcting problems and making repairs  for the installed model and 
features of each system.  Include potential environmental and indoor air 
quality impacts of recommended maintenance procedures and materials .

1.6.3.1   Troubleshooting Guides and Diagnostic Techniques

Provide step-by-step procedures to promptly isolate the cause of typical 
malfunctions.  Describe clearly why the checkout is performed and what 
conditions are to be sought.  Identify tests or inspections and test 
equipment required to determine whether parts and equipment may be reused 
or require replacement.

1.6.3.2   Wiring Diagrams and Control Diagrams

Provide point-to-point drawings of wiring and control circuits including 
factory-field interfaces.  Provide a complete and accurate depiction of 
the actual job specific wiring and control work.  On diagrams, number 
electrical and electronic wiring and pneumatic control tubing and the 
terminals for each type, identically to actual installation configuration 
and numbering.

1.6.3.3   Repair Procedures

Provide instructions and a list of tools required to repair or restore the 
product or equipment to proper condition or operating standards.

1.6.3.4   Removal and Replacement Instructions

Provide step-by-step procedures and a list of required tools and supplies 
for removal, replacement, disassembly, and assembly of components, 
assemblies, subassemblies, accessories, and attachments.  Provide 
tolerances, dimensions, settings and adjustments required.  Use a 
combination of text and illustrations.

1.6.3.5   Spare Parts and Supply Lists

Provide lists of spare parts and supplies required for repair to ensure 
continued service or operation without unreasonable delays.  Special 
consideration is required for facilities at remote locations.  List spare 
parts and supplies that have a long lead-time to obtain.
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1.6.3.6   Repair Work-Hours

Provide manufacturer's projection of repair work-hours including 
requirements by type of craft.  Identify, and tabulate separately, repair 
that requires the equipment manufacturer to complete or to participate.

1.6.4   Equipment List

Provide a list of installed equipment furnished under this contract.  
Include all information usually listed on manufacturer's name plate.  In 
the "EQUIPMENT-IN-PLACE LIST" include, as applicable, the following for 
each piece of equipment installed:  description of item, location (by room 
number), model number, serial number, capacity, name and address of 
manufacturer, name and address of equipment supplier, condition, spare 
parts list, manufacturer's catalog, cost and warranty.  Submit the final 
list 30 days after transfer of the completed facility. Each enclosure 
(M-140, RAE, etc.) is classified as equipment and shall be included in the 
equipment list.

Key the designations to the related area depicted on the contract 
drawings.  List the following data:

RECORD OF DESIGNATED EQUIPMENT AND MATERIALS DATA

Description Specification 
Section

Manufacturer 
and Catalog, 
Model, and 
Serial Number

Composition and 
Size

Where Used

1.6.5   Appendices

Provide information required below and information not specified in the 
preceding paragraphs but pertinent to the maintenance or operation of the 
product or equipment.  Include the following:

1.6.5.1   Product Submittal Data

Provide a copy of SD-03 Product Data submittals documented with the 
required approval.

1.6.5.2   Manufacturer's Instructions

Provide a copy of SD-08 Manufacturer's Instructions submittals documented 
with the required approval.

1.6.5.3   O&M Submittal Data

Provide a copy of SD-10 Operation and Maintenance Data submittals 
documented with the required approval.

1.6.5.4   Parts Identification

Provide identification and coverage for the parts of each component, 
assembly, subassembly, and accessory of the end items subject to 
replacement.  Include special hardware requirements, such as requirement 
to use high-strength bolts and nuts.  Identify parts by make, model, 
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serial number, and source of supply to allow reordering without further 
identification.  Provide clear and legible illustrations, drawings, and 
exploded views to enable easy identification of the items.  When 
illustrations omit the part numbers and description, both the 
illustrations and separate listing must show the index, reference, or key 
number that will cross-reference the illustrated part to the listed part.  
Group the parts shown in the listings by components, assemblies, and 
subassemblies in accordance with the manufacturer's standard practice.  
Parts data may cover more than one model or series of equipment, 
components, assemblies, subassemblies, attachments, or accessories, such 
as typically shown in a master parts catalog.

1.6.5.5   Warranty Information

List and explain the various warranties and clearly identify the servicing 
and technical precautions prescribed by the manufacturers or contract 
documents in order to keep warranties in force.  Include warranty 
information for primary componentsof the system.  Provide copies of 
warranties required by Section 01 78 00.00 22 CLOSEOUT SUBMITTALS (PWD ME).

1.6.5.6   Extended Warranty Information

List all warranties for products, equipment, components, and 
sub-components whose duration exceeds one year.  For each warranty listed, 
indicate the applicable specification section, duration, start date, end 
date, and the point of contact for warranty fulfillment.  Also, list or 
reference the specific operation and maintenance procedures that must be 
performed to keep the warranty valid.  Provide copies of warranties 
required by Section 01 78 00.00 22 CLOSEOUT SUBMITTALS (PWD ME).

1.6.5.7   Personnel Training Requirements

Provide information available from the manufacturers that is needed for  
use in training designated personnel to properly operate and maintain the 
equipment and systems.

1.6.5.8   Testing Equipment and Special Tool Information

Include information on test equipment required to perform specified tests 
and on special tools needed for the operation, maintenance, and repair of 
components.  Provide final set points.

1.6.5.9   Testing and Performance Data

Include completed prefunctional checklists, functional performance test 
forms, and monitoring reports.  Include recommended schedule for retesting 
and blank test forms.  Provide final set points.

1.6.5.10   Field Test Reports

Provide a copy of Field Test Reports (SD-06) submittals documented with 
the required approval.

1.6.5.11   Contractor Information

Provide a list that includes the name, address, and telephone number of 
the General Contractor and each Subcontractor who installed the product or 
equipment, or system.  For each item, also provide the name address and 
telephone number of the manufacturer's representative and service 
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organization that can provide replacements most convenient to the project 
site.  Provide the name, address, and telephone number of the product, 
equipment, and system manufacturers.

1.7   SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES

Provide the O&M data packages specified in individual technical sections.  
The information required in each type of data package follows:

1.7.1   Data Package 1

a.  Safety precautions and hazards

b.  Cleaning recommendations

c.  Maintenance and repair procedures

d.  Warranty information

e.  Extended warranty information

f.  Contractor information

g.  Spare parts and supply list

1.7.2   Data Package 2

a.  Safety precautions and hazards

b.  Normal operations

c.  Environmental conditions

d.  Lubrication data

e.  Preventive maintenance plan, schedule, and procedures

f.  Cleaning recommendations

g.  Maintenance and repair procedures

h.  Removal and replacement instructions

i.  Spare parts and supply list

j.  Parts identification

k.  Warranty information

l.  Extended warranty information

m.  Contractor information

1.7.3   Data Package 3

a.  Safety precautions and hazards

b.  Operator prestart
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c.  Startup, shutdown, and post-shutdown procedures

d.  Normal operations

e.  Emergency operations

f.  Environmental conditions

g.  Operating log

h.  Lubrication data

i.  Preventive maintenance plan, schedule, and procedures

j.  Cleaning recommendations

k.  Troubleshooting guides and diagnostic techniques

l.  Wiring diagrams and control diagrams

m.  Maintenance and repair procedures

n.  Removal and replacement instructions

o.  Spare parts and supply list

p.  Product submittal data

q.  O&M submittal data

r.  Parts identification

s.  Warranty information

t.  Extended warranty information

u.  Testing equipment and special tool information

v.  Testing and performance data

w.  Contractor information

x.  Field test reports

1.7.4   Data Package 4

a.  Safety precautions and hazards

b.  Operator prestart

c.  Startup, shutdown, and post-shutdown procedures

d.  Normal operations

e.  Emergency operations

f.  Operator service requirements

g.  Environmental conditions
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h.  Operating log

i.  Lubrication data

j.  Preventive maintenance plan, schedule, and procedures

k.  Cleaning recommendations

l.  Troubleshooting guides and diagnostic techniques

m.  Wiring diagrams and control diagrams

n.  Repair procedures

o.  Removal and replacement instructions

p.  Spare parts and supply list

q.  Repair work-hours

r.  Product submittal data

s.  O&M submittal data

t.  Parts identification

u.  Warranty information

v.  Extended warranty information

w.  Personnel training requirements

x.  Testing equipment and special tool information

y.  Testing and performance data

z.  Contractor information

aa. Field test reports

1.7.5   Data Package 5

a.  Safety precautions and hazards

b.  Operator prestart

c.  Start-up, shutdown, and post-shutdown procedures

d.  Normal operations

e.  Environmental conditions

f.  Preventive maintenance plan, schedule, and procedures

g.  Troubleshooting guides and diagnostic techniques

h.  Wiring and control diagrams
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i.  Maintenance and repair procedures

j.  Removal and replacement instructions

k.  Spare parts and supply list

l.  Product submittal data

m.  Manufacturer's instructions

n.  O&M submittal data

o.  Parts identification

p.  Testing equipment and special tool information

q.  Warranty information

r.  Extended warranty information

s.  Testing and performance data

t.  Contractor information

u.  Field test reports

v.  Additional requirements for HVAC control systems

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

3.1   TRAINING

Prior to acceptance of the facility by the Contracting Officer for 
Beneficial Occupancy, provide comprehensive training for the systems and 
equipment specified in the technical specifications.  The training must be 
targeted for the building maintenance personnel, and applicable building 
occupants.  Instructors must be well-versed in the particular systems that 
they are presenting.  Address aspects of the Operation and Maintenance 
Manual submitted in accordance with Section 01 78 00.00 22 CLOSEOUT 
SUBMITTALS (PWD ME).  Training must include classroom or field lectures 
based on the system operating requirements.  The location of classroom 
training requires approval by the Contracting Officer.

3.1.1   Training Plan

Submit a written training plan to the Contracting Officer for approval at 
least 60 calendar days prior to the scheduled training.  Training plan 
must be approved by the Quality Control Manager (QC) prior to forwarding 
to the Contracting Officer.  Also, coordinate the training schedule with 
the Contracting Officer.  Include within the plan the following elements:

a.  Equipment included in training

b.  Intended audience
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c.  Location of training

d.  Dates of training

e.  Objectives

f.  Outline of the information to be presented and subjects covered 
including description

g.  Start and finish times and duration of training on each subject

h.  Methods (e.g. classroom lecture, video, site walk-through, actual 
operational demonstrations, written handouts)

i.  Instructor names and instructor qualifications for each subject

j.  List of texts and other materials to be furnished by the Contractor 
that are required to support training

3.1.2   Training Content

The core of this training must be based on manufacturer's recommendations 
and the operation and maintenance information.  The QC is responsible for 
overseeing and approving the content and adequacy of the training.  
Provide a brief summary of the FACILITY INFORMATION manual, and a more 
detailed presentation of the PRODUCT AND DRAWING MANUAL. Spend 95 percent 
of the instruction time during the presentation on the OPERATION AND 
MAINTENANCE DATA.  

The following systems shall have training provided for each enclosure:

All Movable Roof systems in Div. 5 specifications.
All Overhead/Telescoping Doors in Div. 8 specifications.
All HVAC/Mechanical systems in Div. 23 specifications.
All Electrical systems in Div. 26 specifications.
All Communication systems in Div. 27 specifications.
All Fire Alarm systems in Div. 28 specifications.
All Control systems in Div. 40 specifications. 
All Crane systems in Div. 41 specifications.

Include the following for each system training presentation:

a.  Start-up, normal operation, shutdown, unoccupied operation, seasonal 
changeover, manual operation, controls set-up and programming, 
troubleshooting, and alarms.

b.  Relevant health and safety issues.

c.  Discussion of how the feature or system is environmentally 
responsive.  Advise adjustments and optimizing methods for energy 
conservation.

d.  Design intent.

e.  Use of O&M Manual Files.

f.  Review of control drawings and schematics.

g.  Interactions with other systems.
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h.  Special maintenance and replacement sources.

i.  Tenant interaction issues.

3.1.3   Training Outline

Provide the Operation and Maintenance Manual Files (Bookmarked PDF) and a 
written course outline listing the major and minor topics to be discussed 
by the instructor on each day of the course to each trainee in the 
course.  Provide the course outline 14 calendar days prior to the training.

3.1.4   Unresolved Questions from Attendees

If, at the end of the training course, there are questions from attendees 
that remain unresolved, the instructor must send the answers, in writing, 
to the Contracting Officer for transmittal to the attendees.

3.1.5   Validation of Training Completion

Ensure that each attendee at each training session signs a class roster 
daily to confirm Government participation in the training.  At the 
completion of training, submit a signed validation letter that includes a 
sample record of training for reporting what systems were included in the 
training, who provided the training, when and where the training was 
performed, and copies of the signed class rosters.  Provide two copies of 
the validation to the Contracting Officer, and one copy to the Operation 
and Maintenance Manual Preparer for inclusion into the Manual's 
documentation.

3.1.6   Quality Control Coordination

Coordinate this training with the QC , CxA  in accordance with  Section 
01 45 00.00 20 QUALITY CONTROL .

        -- End of Section --
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SECTION 03 30 00

CAST-IN-PLACE CONCRETE
11/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 301 (2010; ERTA 2015) Specifications for 
Structural Concrete

ACI/MCP-1 (2013) Manual of Concrete Practice Part 1

ACI/MCP-2 (2013) Manual of Concrete Practice Part 2

ACI/MCP-3 (2013) Manual of Concrete Practice Part 3

ACI/MCP-4 (2013) Manual of Concrete Practice Part 4

ASTM INTERNATIONAL (ASTM)

ASTM A615/A615M (2012) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
Reinforcement

ASTM C1017/C1017M (2007) Standard Specification for Chemical 
Admixtures for Use in Producing Flowing 
Concrete

ASTM C1107/C1107M (2014a) Standard Specification for 
Packaged Dry, Hydraulic-Cement Grout 
(Nonshrink)

ASTM C1240 (2012) Standard Specification for Silica 
Fume Used in Cementitious Mixtures

ASTM C1260 (2007) Standard Test Method for Potential 
Alkali Reactivity of Aggregates 
(Mortar-Bar Method)

ASTM C143/C143M (2012) Standard Test Method for Slump of 
Hydraulic-Cement Concrete

ASTM C150/C150M (2015) Standard Specification for Portland 
Cement

ASTM C156 (2011) Standard Test Method for Water 
Retention by Concrete Curing Materials

ASTM C1567 (2013) Standard Test Method for Potential 
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Alkali-Silica Reactivity of Combinations 
of Cementitious Materials and Aggregate 
(Accelerated Mortar-Bar Method)

ASTM C171 (2007) Standard Specification for Sheet 
Materials for Curing Concrete

ASTM C172/C172M (2010) Standard Practice for Sampling 
Freshly Mixed Concrete

ASTM C173/C173M (2012) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
Volumetric Method

ASTM C192/C192M (2012a) Standard Practice for Making and 
Curing Concrete Test Specimens in the 
Laboratory

ASTM C231/C231M (2010) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
Pressure Method

ASTM C233/C233M (2014) Standard Test Method for 
Air-Entraining Admixtures for Concrete

ASTM C260/C260M (2010a) Standard Specification for 
Air-Entraining Admixtures for Concrete

ASTM C295/C295M (2012) Petrographic Examination of 
Aggregates for Concrete

ASTM C309 (2011) Standard Specification for Liquid 
Membrane-Forming Compounds for Curing 
Concrete

ASTM C31/C31M (2012) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field

ASTM C311 (2011b) Sampling and Testing Fly Ash or 
Natural Pozzolans for Use as a Mineral 
Admixture in Portland-Cement Concrete

ASTM C33/C33M (2013) Standard Specification for Concrete 
Aggregates

ASTM C39/C39M (2012) Standard Test Method for 
Compressive Strength of Cylindrical 
Concrete Specimens

ASTM C42/C42M (2013) Standard Test Method for Obtaining 
and Testing Drilled Cores and Sawed Beams 
of Concrete

ASTM C494/C494M (2012) Standard Specification for Chemical 
Admixtures for Concrete

ASTM C618 (2012a) Standard Specification for Coal 
Fly Ash and Raw or Calcined Natural 
Pozzolan for Use in Concrete
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ASTM C881/C881M (2010) Standard Specification for 
Epoxy-Resin-Base Bonding Systems for 
Concrete

ASTM C920 (2014a) Standard Specification for 
Elastomeric Joint Sealants

ASTM C94/C94M (2012a) Standard Specification for 
Ready-Mixed Concrete

ASTM C989/C989M (2012a) Standard Specification for Slag 
Cement for Use in Concrete and Mortars

ASTM D1751 (2004; R 2008) Standard Specification for 
Preformed Expansion Joint Filler for 
Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D1752 (2004a; R 2008) Standard Specification for 
Preformed Sponge Rubber Cork and Recycled 
PVC Expansion

ASTM D5759 (2012) Characterization of Coal Fly Ash 
and Clean Coal Combustion Fly Ash for 
Potential Uses

ASTM D6690 (2012) Standard Specification for Joint 
and Crack Sealants, Hot Applied, for 
Concrete and Asphalt Pavements

ASTM D7116 (2005) Standard Specification for Joint 
Sealants, Hot Applied, Jet Fuel Resistant 
Types, for Portland Cement Concrete 
Pavement

ASTM E1155 (1996; R 2008) Standard Test Method for 
Determining Floor Flatness and Floor 
Levelness Numbers

ASTM E1745 (2011) Standard Specification for Water 
Vapor Retarders Used in Contact with Soil 
or Granular Fill under Concrete Slabs

ASTM E329 (2011c) Standard Specification for 
Agencies Engaged in the Testing and/or 
Inspection of Materials Used in 
Construction

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)

CRSI 10MSP (2009; 28th Ed) Manual of Standard Practice

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)

NIST PS 1 (2009) DOC Voluntary Product Standard PS 
1-07, Structural Plywood
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U.S. DEPARTMENT OF COMMERCE (DOC)

DOC/NIST PS1 (1995) Construction and Industrial Plywood 
with Typical APA Trademarks

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS SS-S-200 (Rev E; Am 1; Notice 1) Sealant, Joint, 
Two-Component, Jet-Blast-Resistant, 
Cold-Applied, for Portland Cement Concrete 
Pavement

1.2   DEFINITIONS

a.  "Cementitious material" as used herein must include all portland 
cement, pozzolan, fly ash, ground granulated blast-furnace slag, and 
silica fume.

b.  "Exposed to public view" means situated so that it can be seen from 
eye level from a public location after completion of the building.  A 
public location is accessible to persons not responsible for operation 
or maintenance of the building.

c.  "Chemical admixtures" are materials in the form of powder or fluids 
that are added to the concrete to give it certain characteristics not 
obtainable with plain concrete mixes.

d.  "Workability (or consistence)" is the ability of a fresh (plastic) 
concrete mix to fill the form/mould properly with the desired work 
(vibration) and without reducing the concrete's quality.  Workability 
depends on water content, chemical admixtures, aggregate (shape and 
size distribution), cementitious content and age (level of hydration).

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Fabrication Drawings; G, AE for concrete formwork must be 
submitted by the Contractor in accordance with paragraph entitled, 
"Shop Drawings," of this section, to include the following:

Reinforcing steel; G, AE

Reproductions of contract drawings are unacceptable.
Provide erection drawings for concrete Formwork; G, AE that show 
placement of reinforcement and accessories, with reference to the 
contract drawings.

SD-03 Product Data

Materials for curing concrete; G, AE
Joint sealants;  G, AE
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Submit manufacturer's product data, indicating VOC content.  
Manufacturer's catalog data for the following items must include 
printed instructions for admixtures, bonding agents, epoxy-resin 
adhesive binders, waterstops, and liquid chemical floor hardeners.
Joint filler

Cement;  G, AE
Ready-Mix Concrete;  G, AE
Bonding Materials;  G, AE
Concrete Curing Materials;  G, AE
Reinforcement; G, AE
Reinforcement Materials;  G, AE
Vapor barrier;  G, AE
Epoxy bonding compound;  G, AE
Wood Forms;  G

SD-05 Design Data

Concrete mix design; G, AE

Thirty days minimum prior to concrete placement, submit a mix 
design for the strength and type of concrete to be used.  Submit a 
complete list of materials including type; brand; source and 
amount of cement, fly ash, pozzolans, silica fume, ground slag, 
and admixtures; and applicable reference specifications.  Provide 
mix proportion data using at least three different water-cement 
ratios, which produce a range of strength encompassing those 
required.  If source material changes, resubmit mix proportion 
data using revised source material.  Provide only materials that 
have been proven by trial mix studies to meet the requirements of 
this specification, unless otherwise approved in writing by the 
Contracting Officer.  Submit additional data regarding concrete 
aggregates if the source of aggregate changes.  Submit copies of 
the fly ash, silica fume, and pozzolan test results, in addition.  
The approval of fly ash, silica fume, and pozzolan  test results 
must be within 6 months of submittal date.  Obtain acknowledgement 
of receipt prior to concrete placement.

Slab Finishing Requirements; G

SD-06 Test Reports

Concrete mix design; G

Fly ash

Pozzolan

Ground granulated blast-furnace slag

Aggregates

Tolerance report

Compressive strength tests; G, AE

Air Content

Slump
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Air Entrainment

SD-07 Certificates

Curing concrete elements

Silica fume manufacturer's representative

Finishing plan

Form removal schedule

Material Safety Data Sheets

Concrete Samples by Government; G, AE

Contractor shall provide notice in accordance with Section 1.5 for samples 
taken by the government. 

SD-08 Manufacturer's Instructions

Fly ash

Ground granulated blast-furnace slag

1.4   MODIFICATION OF REFERENCES

Accomplish work in accordance with ACI publications except as modified 
herein.  Consider the advisory or recommended provisions to be mandatory.  
Interpret reference to the "Building Official," the "Structural Engineer," 
and the "Architect/Engineer" to mean the Contracting Officer.

1.5   CONCRETE SAMPLES BY GOVERNMENT

The government shall be provided the opportunity to take samples of 
concrete during construction. The Contractor shall provide a minumum of 14 
day notice, in writing, prior to concrete work. This notice shall be 
provided to the government prior to each separate activity.

The following outlines the concrete samples to be taken by the Government:

The Government will sample each concrete truck, then follow it around and 
identify where the load is poured.   

Once concrete is poured and prior to installation of epoxy flooring, 
baseline surveys will be taken on the concrete.

1.6   DELIVERY, STORAGE, AND HANDLING

Do not deliver concrete until vapor retarder, vapor barrier, forms, 
reinforcement, embedded items, and chamfer strips are in place and ready 
for concrete placement. ACI/MCP-2  for job site storage of materials.  
Protect materials from contaminants such as grease, oil, and dirt.  Ensure 
materials can be accurately identified after bundles are broken and tags 
removed.  Do not store concrete curing compounds or sealers with materials 
that have a high capacity to adsorb volatile organic compound (VOC) 
emissions.  Do not store concrete curing compounds or sealers in occupied 
spaces.
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1.6.1   Reinforcement

Store reinforcement of different sizes and shapes in separate piles and on 
racks raised above the ground.  Protect from contaminants such as grease, 
oil, and dirt.  Ensure bar sizes can be accurately identified after 
bundles are broken and tags removed.

1.7   QUALITY ASSURANCE

1.7.1   Drawings

1.7.1.1   Shop Drawings

Fabrication Drawings for concrete formwork for Reinforcement Materials
 must indicate concrete pressure calculations with both live and dead 
loads, along with material types.  Provide all design calculations in 
accordance with ACI/MCP-2  and ACI/MCP-3 .

1.7.1.2   Reinforcing Steel

ACI/MCP-4 .  Indicate bending diagrams, assembly diagrams, splicing and 
laps of bars, shapes, dimensions, and details of bar reinforcing, 
accessories, and concrete cover.  Do not scale dimensions from structural 
drawings to determine lengths of reinforcing bars. Reinforcing, including 
bends and hooks and shall be detailed in accordance with ACI 318 and 
ACI 315

1.7.2   Control Submittals

1.7.2.1   Curing Concrete Elements

Submit proposed materials and methods for curing concrete elements. 
Contractor shall submit a letter to the Contracting Officer with 
supporting documentation that the concrete mixing, placement, and curing 
methods and products are compatible with the epoxy based topping inside 
the applicable enclosures as specified in specification section 09 67 
23.13.

1.7.2.2   Silica Fume Manufacturer's Representative

Provide statement that the manufacturer's representative must be present 
at mix plant to ensure proper mix, including high range water reducer, and 
batching methods during the first 3 days of concrete mix preparation and 
placement.  After which the manufacturer's representative must designate a 
representative at the concrete producer's plant to ensure the concrete mix 
procedures meet the silica fume manufacturer's recommendations.  

1.7.2.3   Finishing Plan

Submit proposed material and procedures to be used in obtaining the finish 
for the slabs.  Include qualifications of person to be used for obtaining 
floor tolerance measurement, description of measuring equipment to be 
used, and a sketch showing lines and locations the measuring equipment 
will follow.

1.7.2.4   Form Removal Schedule

Submit schedule for form removal indicating element and minimum length of 
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time for form removal.

1.7.2.5   Material Safety Data Sheets

Submit Material Safety Data Sheets (MSDS) for all materials that are 
regulated for hazardous health effects.  Prominently post the MSDS at the 
construction site.

1.7.3   Test Reports

1.7.3.1   Concrete Mix Design

Submit copies of laboratory test reports showing that the mix has been 
successfully tested to produce concrete with the properties specified and 
that mix must be suitable for the job conditions.  Include mill test and 
all other test for cement, silica fume, aggregates, and admixtures in the 
laboratory test reports.  Provide maximum nominal aggregate size, 
gradation analysis, percentage retained and passing sieve, and a graph of 
percentage retained verses sieve size.  Submit test reports along with the 
concrete mix design.  Obtain approval before concrete placement.

1.7.3.2   Fly Ash and Pozzolan

Submit test results in accordance with ASTM C618 for fly ash and 
pozzolan.  Submit test results performed within 6 months of submittal 
date.  Submit manufacturer's policy statement on fly ash use in concrete. 
For concrete mixes exposed to the environment or freezing temperatures, 
limit the amount of fly ash used to 15% or less of total cementitious 
content. 

1.7.3.3   Ground Granulated Blast-Furnace Slag

Submit test results in accordance with ASTM C989/C989M for ground 
granulated blast-furnace slag.  Submit test results performed within 6 
months of submittal date.  Submit manufacturer's policy statement on slag 
use in concrete.

1.7.3.4   Aggregates

ASTM C1260 for potential alkali-silica reactions, ASTM C295/C295M for 
petrographic analysis.

1.8   QUALIFICATIONS FOR CONCRETE TESTING SERVICE

Perform concrete testing by an approved laboratory and inspection service 
experienced in sampling and testing concrete.  Testing agency must meet 
the requirements of ASTM E329 and ACI 301 .

1.9   CONCRETE SAMPLING AND TESTING

Testing by the Contractor must include sampling and testing concrete 
materials proposed for use in the work and testing the design mix for each 
class of concrete.  Perform quality control testing during construction. 
Contractor shall submit test data from the concrete supplier of tests of 
the following:

Sample and test concrete aggregate materials proposed for use in the work 
in accordance with ASTM C33/C33M.
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Sample and test portland cement in accordance with ASTM C150/C150M.

Sample and test air-entraining admixtures in accordance with 
ASTM C233/C233M.

All testing shall be in accordance with ACI 301 . Testing must be performed 
by a Grade I Testing Technician.

PART 2   PRODUCTS

2.1   MATERIALS FOR FORMS

Provide wood, plywood, plastic, carton, or steel.  Use plywood or steel 
forms where a smooth form finish is required.

2.1.1   Wood Forms

Provide lumber that is square edged or tongue-and-groove boards, free of 
raised grain, knotholes, or other surface defects.  Provide plywood that 
complies with DOC/NIST PS1 , B-B concrete form panels or better.

2.1.1.1   Overlaid Concrete Form Plywood (Standard Smooth)

Provide plywood that conforms to NIST PS 1 , B-B, high density form 
overlay, not less than 5/8-inch thick.

2.1.2   Steel Forms

Provide steel form surfaces that do not contain irregularities, dents, or 
sags.

2.2   CONCRETE

2.2.1   Contractor-Furnished Mix Design

ACI/MCP-1 , ACI/MCP-2 , and ACI/MCP-3  except as otherwise specified.  
Indicate the compressive strength (f'c) of the concrete for each portion 
of the structure.

Location f'c 
(Min. 
28-Day 
Comp. 
Strength 
(psi)

ASTM C33/C33M 
Maximum 
Nominal 
Aggregate 
(Size No.)

Range 
of 
Slump 
(inches)

Maximum 
Water-Cement 
Ratio 
(by 
weight)

Air Entr. (percent)
ASTM C233/C233M

All Structural 
Concrete

4,500 3/4" 4"-6" 0.45 6.0 (exposed only)

Lean Concrete 1,500 3/4" 4"-6" 0.75 N.A.

Maximum slump shown above may be increased 1 inch for methods of 
consolidation other than vibration.  Slump may be increased to 8 inches 
when superplasticizers are used. Provide air entrainment for concrete 
exposed to earth or weather using air-entraining admixture. Do not add 
air-entraining admixtures to concrete for interior slabs. Provide air 
entrainment within plus or minus 1.5 percent of the value specified.  The 
water soluble chloride ion concentrations in hardened concrete at ages 
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from 28 to 42 days must not exceed 1.00

Proportion concrete mixes for strength at 28 days.

2.2.1.1   Mix Proportions for Normal Weight Concrete

Trial design batches, mixture proportioning studies, and testing 
requirements for various classes and types of concrete specified are the 
responsibility of the Contractor.  Base mixture proportions on compressive 
strength as determined by test specimens fabricated in accordance with 
ASTM C192/C192M and tested in accordance with ASTM C39/C39M.  Samples of 
all materials used in mixture proportioning studies must be representative 
of those proposed for use in the project and must be accompanied by the 
manufacturer's or producer's test report indicating compliance with these 
specifications.  Base trial mixtures having proportions, consistencies, 
and air content suitable for the work on methodology described in ACI/MCP-1 .  
In the trial mixture, use at least three different water-cement ratios for 
each type of mixture, which must produce a range of strength encompassing 
those required for each class and type of concrete required on the 
project.  The maximum water-cement ratio required must be based on 
equivalent water-cement ratio calculations as determined by the conversion 
from the weight ratio of water to cement plus pozzolan,silica fume, and 
ground granulated blast-furnace slag by weight equivalency method.  Design 
laboratory trial mixture for maximum permitted slump and air content.  
Each combination of material proposed for use must have separate trial 
mixture, except for accelerator or retarder use can be provided without 
separate trial mixture.  Report the temperature of concrete in each trial 
batch.  For each water-cement ratio, at least three test cylinders for 
each test age must be made and cured in accordance with ASTM C192/C192M 
and tested in accordance with ASTM C39/C39M for 7 and 28 days.  From these 
results, plot a curve showing the relationship between water-cement ratio 
and strength for each set of trial mix studies.  In addition, plot a curve 
showing the relationship between 7 and 28 day strengths.

2.2.2   Ready-Mix Concrete

Provide concrete that meets the requirements of ASTM C94/C94M.

Ready-mixed concrete manufacturer must provide duplicate delivery tickets 
with each load of concrete delivered.  Provide delivery tickets with the 
following information in addition to that required by ASTM C94/C94M:

Type and brand cement

Cement content in 94-pound bags per cubic yard of concrete

Maximum size of aggregate

Amount and brand name of admixtures

Total water content expressed by water/cement ratio

2.2.3   Concrete Curing Materials

2.2.3.1   Absorptive Cover

Provide burlap, cotton mats, and other absorbent materials for curing 
concrete, as described in ACI 308R.
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2.2.3.2   Moisture-Retaining Cover

Provide waterproof paper cover for curing concrete conforming to ASTM C171, 
regular or white, or polyethylene sheeting conforming to ASTM C171, or 
polyethylene-coated burlap consisting of a laminate of burlap and a white 
opaque polyethylene film permanently bonded to the burlap; burlap must 
conform to ASTM C171, Class 3, and polyethylene film must conform to 
ASTM C171.  When tested for water retention in accordance with ASTM C156, 
weight of water lost 72 hours after application of moisture retaining 
covering material must not exceed 0.039 gram per square centimeter of the 
mortar specimen surface.

2.2.3.3   Membrane-Forming Curing Compound

Ensure that all curing means and methods are compatible with specification 
section 09 67 23.13. Provide liquid type compound conforming to ASTM C309, 
Type 1, clear, Type 1D with fugitive dye for interior work and Type 2, 
white, pigmented for exterior work.  If using a membrane forming curing 
compound, contractor must stipulate its compatability with all other 
concrete treatments being specified.

2.3   MATERIALS

2.3.1   Cement

ASTM C150/C150M, Type I or II  blended cement except as modified herein.  
Provide blended cement that consists of a mixture of ASTM C150/C150M, Type 
II, cement and one of the following materials:  ASTM C618 pozzolan or fly 
ash, ASTM C989/C989M ground granulated blast-furnace slag.  For portland 
cement manufactured in a kiln fueled by hazardous waste, maintain a record 
of source for each batch.  Supplier must certify in writing that no 
hazardous waste is used in the fuel mix or raw materials.  For exposed 
concrete, use one manufacturer for each type of cement, ground slag, fly 
ash, and pozzolan.

2.3.1.1   Fly Ash and Pozzolan

ASTM C618, Type N, F, or C, except that the maximum allowable loss on 
ignition must be 6 percent for Types N and F.  Add with cement.  Fly ash 
content must be a minimum of 20 percent by weight of cementitious 
material, provided the fly ash does not reduce the amount of cement in the 
concrete mix below the minimum requirements of local building codes.  
Where the use of fly ash cannot meet the minimum level, provide the 
maximum amount of fly ash permittable that meets the code requirements for 
cement content.  Report the chemical analysis of the fly ash in accordance 
with ASTM C311.  Evaluate and classify fly ash in accordance with 
ASTM D5759.

High contents of supplementary cementitious materials can have some 
detrimental effects on the concrete properties, such as slowing 
excessively the strength gain rate, and delaying and increasing the 
difficulty of finishing.  The recommended maximum content (by weight of 
the total cementitious material) for these materials are:

1.  For GGBF slag: 50 percent

2.  For fly ash or natural pozzolan: 25 percent (15 percent for concrete 
exposed to weather or freezing temperatures.)
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3.  For silica fume: 10 percent

2.3.1.2   Ground Granulated Blast-Furnace Slag

ASTM C989/C989M, Grade 100.  Slag content must be a minimum of 25 percent 
by weight of cementitious material.

2.3.1.3   Silica Fume

ASTM C1240, provide silica fume that is a by-product of silicon or 
ferrosilicon production.  Provide 7.5 percent by weight of the total 
cementitious material.

2.3.1.4   Portland Cement

Provide cement that conforms to ASTM C150/C150M, Type I, IA, II, or IIA.  
Use one brand and type of cement for formed concrete having 
exposed-to-view finished surfaces.

2.3.2   Water

Minimize the amount of water in the mix.  The amount of water must not 
exceed 45 percent by weight of cementitious materials (cement plus 
pozzolans), and in general, improve workability by adjusting the grading 
rather than by adding water.  Water must be fresh, clean, and potable; 
free from injurious amounts of oils, acids, alkalis, salts, organic 
materials, or other substances deleterious to concrete.

2.3.3   Aggregates

ASTM C33/C33M, except as modified herein.  Furnish aggregates for exposed 
concrete surfaces from one source.  Provide aggregates that do not contain 
any substance which may be deleteriously reactive with the alkalies in the 
cement. 

Fine and coarse aggregates must show expansions less than 0.08 percent at 
16 days after casting when testing in accordance with ASTM C1260.  Should 
the test data indicate an expansion of 0.08 percent or greater, reject the 
aggregate(s) or perform additional testing using ASTM C1567 using the 
Contractor's proposed mix design.  In this case, include the mix design 
low alkali portland cement and one of the following supplementary 
cementitious materials:

1.  GGBF slag at a minimum of 40 percent of total cementitious

2.  Fly ash or natural pozzolan at a minimum of total cementitious of
      a.  30 percent if (SiO2 plus Al2O3 plus Fe2O3) is 65 percent or more,
      b.  25 percent if (SiO2 plus Al2O3 plus Fe2O3) is 70 percent or more,
      c.  20 percent if (SiO2 plus Al2O3 plus Fe2O3) is 80 percent or more,
      d.  15 percent if (SiO2 plus Al2O3 plus Fe2O3) is 90 percent or more.

3.  Silica fume at a minimum of 7 percent of total cementitious.

If a combination of these materials is chosen, the minimum amount must be 
a linear combination of the minimum amounts above.  Include these 
materials in sufficient proportion to show less than 0.08 percent 
expansion at 16 days after casting when tested in accordance with 
ASTM C1567.
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Aggregates must not possess properties or constituents that are known to 
have specific unfavorable effects in concrete when tested in accordance 
with ASTM C295/C295M.

2.3.4   Nonshrink Grout

ASTM C1107/C1107M . Nonshrink grout must be nonmetallic. Refer to 
specification section 03 62 16 Metallic Non-Shrink Grouting.

2.3.5   Admixtures

ASTM C494/C494M: Type A, water reducing; Type B, retarding; Type C, 
accelerating; Type D, water-reducing and retarding; and Type E, 
water-reducing and accelerating admixture.  Do not use calcium chloride 
admixtures.

2.3.5.1   Air-Entraining

ASTM C260/C260M.

2.3.5.2   High Range Water Reducer (HRWR) (Superplasticizers)

ASTM C494/C494M, Type F and Type G (HRWR retarding admixture) and 
ASTM C1017/C1017M .  Silica fume and HRWR must be sourced from the same 
manufacturer.

2.3.5.3   Pozzolan

Provide fly ash or other pozzolans used as admixtures that conform to 
ASTM C618.

2.3.6   Vapor Barrier

ASTM E1745 Class A polyethylene sheeting, minimum  15 mil thickness or 
other equivalent material. Vapor barriers shall be placed below all slabs 
on grade. Vapor barrier tapes shall be a low permeance polyethylene film 
with an acrylic, pressure-sensitive adhesive.g

Consider plastic vapor retarders and adhesives with a high recycled 
content, low toxicity low VOC (Volatile Organic Compounds) levels.

2.3.7   Materials for Curing Concrete

Ensure that all curing means and methods are compatible with specification 
section 09 67 23.13. Use water-based curing compounds, sealers, and 
coatings with low (maximum 160 grams/liter, less water and less exempt 
compounds).

2.3.7.1   Impervious Sheeting

ASTM C171; waterproof paper, clear or white polyethylene sheeting, or 
polyethylene-coated burlap.

2.3.7.2   Liquid Membrane-Forming Compound

ASTM C309, white-pigmented, Type 2, Class B.
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2.3.8   Liquid Chemical Sealer-Hardener Compound

Provide surface treatments containing certain chemicals, including sodium 
silicate and the fluosilicates of magnesium and zinc. Provide compound 
that does not reduce the adhesion of resilient flooring, tile, paint, 
roofing, waterproofing, or other material applied to concrete.

2.3.9   Expansion/Contraction Joint Filler

ASTM D1751, ASTM D1752, Sponge Rubber Cork and Recycled PVC Expansion 
meeting ASTM D1752 (subparagraphs 5.1 to 5.4).  Material must be minimum 1/
4 inch thick, unless otherwise indicated on the drawings.

2.3.9.1   Preformed Joint Filler Strips

Provide nonextruding and resilient nonbituminous type filler strips 
conforming to ASTM D1752, Type I or II.

2.3.10   Joint Sealants

Use concrete penetrating sealers with a low  VOC content.

2.3.10.1   Horizontal Surfaces, 3 Percent Slope, Maximum

ASTM D6690 or ASTM C920, Type M, Class 25, Use T.  ASTM D7116 for surfaces 
subjected to jet fuel.

2.3.10.2   Joint Sealant Compound

Seal all concrete joints with cold-applied, two-component, elastomeric 
polymer type compound resistant to degredation from hydrocarbons 
conforming to FS SS-S-200 . Color = concrete gray

2.3.11   Epoxy Bonding Compound

ASTM C881/C881M.  Provide Type I for bonding hardened concrete to hardened 
concrete; Type II for bonding freshly mixed concrete to hardened concrete; 
and Type III as a binder in epoxy mortar or concrete, or for use in 
bonding skid-resistant materials to hardened concrete.  Provide Grade 1 or 
2 for horizontal surfaces and Grade 3 for vertical surfaces.  Provide 
Class A if placement temperature is below 40 degrees F; Class B if 
placement temperature is between 40 and 60 degrees F; or Class C if 
placement temperature is above 60 degrees F.

2.4   REINFORCEMENT

2.4.1   Reinforcing Bars

ACI/MCP-2  unless otherwise specified.  Use deformed steel ASTM A615/A615M   
with the bars marked A, S, W, Grade 60

2.4.2   Reinforcing Bar Supports

Provide bar ties and supports of coated or non corrodible material. 

2.4.3   Supports for Reinforcement

Supports include bolsters, chairs, spacers, and other devices necessary 
for proper spacing, supporting, and fastening reinforcing bars and wire 
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fabric in place.

Provide wire bar type supports conforming to ACI/MCP-3 , ACI/MCP-4  and 
CRSI 10MSP.

Legs of supports in contact with formwork must be hot-dip galvanized, or 
plastic coated after fabrication, or stainless-steel bar supports.

2.5   BONDING MATERIALS

2.5.1   Epoxy-Resin Adhesive Binder

Provide two-component, epoxy-polysulfide polymer type binder with an 
amine-type curing-agent conforming to ASTM C881/C881M.

2.6   CLASSIFICATION AND QUALITY OF CONCRETE

2.6.1   Concrete Classes and Usage

Provide concrete classes, compressive strength, requirements for air 
entrainment, and usage as follows:

CONCRETE 
CLASS

MIN. 28-DAY 
COMPRESSIVE 
STRENGTH 
POUNDS PER 
SQ. IN.

REQUIREMENT FOR 
AIR ENTRAINMENT

USAGE

3a  4,500 Air-entrained For foundation concrete work exposed to 
freezing and thawing or subjected to 
hydraulic pressure, such as foundation 
walls, grade beams, pits, tunnels.  For 
exterior concrete slabs, such as steps, 
platforms, walks

2.6.2   Limits for Concrete Proportions

Provide limits for maximum water/cement ratio and minimum cement content 
for each concrete class as follows:

CONCRETE 
CLASS

MAX. WATER/CEMENT 
RATIO BY WEIGHT

MIN. CEMENT FOR 3- TO 4-INCH SLUMP, 
(NO. OF 94-POUND SACKS) PER CU. YD.

3A 0.45 5.25

* Weight of water to weight of cement in pounds in one cubic yard of 
concrete.
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2.6.3   Maximum Size of Aggregate

Size of aggregate, designated by the sieve size on which maximum amount of 
retained coarse aggregate is 5 to 10 percent by weight, must be as follows:

MAXIMUM SIZE OF AGGREGATE ASTM C33/C33M SIZE NUMBER TYPE OF CONSTRUCTION

 3/4 inch 67 Monolithic concrete slabs 
and other flatwork having a 
depth of not less than 
2-1/2 inches and a clear 
distance between 
reinforcing bars of not 
less than 1 inch

Maximum size of aggregate may be that required for most critical type of 
construction using that concrete class.

Specify gradation of aggregates for separate floor topping.

2.6.4   Slump

Provide slump for concrete at time and in location of placement as follows:

TYPE OF CONSTRUCTION SLUMP

Footings, walls and slabs Not less than 1 inch nor more than 4 
inches. Slump may be increased to up to 8 
inches after addition of water reducing 
admixtures.

2.6.5   Total Air Content

Air content of exposed concrete and interior concrete must be in 
accordance with ASTM C260/C260M and/or as follows:
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LIMITS OF 
CONCRETE 
EXPOSURE

REQUIREMENT FOR 
AIR ENTRAINMENT

MAXIMUM SIZE OF AGGREGATETOTAL AIR CONTENT BY 
VOLUME

Exposed to 
freezing and 
thawing or 
subjected to 
hydraulic 
pressure

Air-entrained  3/4 inch 5 to 7 percent

Provide concrete exposed to freezing and thawing or subjected to hydraulic 
pressure that is air-entrained by addition of approved air-entraining 
admixture to concrete mix.

PART 3   EXECUTION

3.1   EXAMINATION

Do not begin installation until substrates have been properly constructed; 
verify that substrates are plumb and true.

If substrate preparation is the responsibility of another installer, 
notify the Contracting Officer of unsatisfactory preparation before 
proceeding.

Check field dimensions before beginning installation.  If dimensions vary 
too much from design dimensions for proper installation, notify the 
Contracting Officer and wait for instructions before beginning 
installation.

3.2   PREPARATION

Determine quantity of concrete needed and minimize the production of 
excess concrete.  Designate locations or uses for potential excess 
concrete before the concrete is poured.

3.2.1   General

Surfaces against which concrete is to be placed must be free of debris, 
loose material, standing water, snow, ice, and other deleterious 
substances before start of concrete placing.

Remove standing water without washing over freshly deposited concrete.  
Divert flow of water through side drains provided for such purpose.

3.2.2   Subgrade Under Foundations and Footings

When subgrade material is semiporous and dry, sprinkle subgrade surface 
with water as required to eliminate suction at the time concrete is 
deposited.  When subgrade material is porous, seal subgrade surface by 
covering surface with specified vapor retarder; this may also be used over 
semiporous, dry subgrade material instead of water sprinkling.
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3.2.3   Formwork

Complete and approve formwork.  Remove debris and foreign material from 
interior of forms before start of concrete placing.

3.2.4   Edge Forms and Screed Strips for Slabs

Set edge forms or bulkheads and intermediate screed strips for slabs to 
obtain indicated elevations and contours in finished slab surface and must 
be strong enough to support vibrating bridge screeds or roller pipe 
screeds if nature of specified slab finish requires use of such 
equipment.  Align concrete surface to elevation of screed strips by use of 
strike-off templates or approved compacting-type screeds.

3.2.5   Reinforcement and Other Embedded Items

Secure reinforcement, joint materials, and other embedded materials in 
position, inspected, and approved before start of concrete placing.

3.3   FORMS

ACI/MCP-2 .  Provide forms and shoring for concrete placement.  Set forms 
mortar-tight and true to line and grade.  Chamfer above grade exposed 
joints, edges, and external corners of concrete 0.75 inch unless otherwise 
indicated. Provide formwork with clean-out openings to permit inspection 
and removal of debris.  Forms submerged in water must be watertight.

3.3.1   General

Construct forms to conform, within the tolerances specified, to shapes 
dimensions, lines, elevations, and positions of cast-in-place concrete 
members as indicated.  Forms must be supported, braced, and maintained 
sufficiently rigid to prevent deformation under load.

3.3.2   Design and Construction of Formwork

Provide formwork design and construction that conforms to ACI/MCP-2 , 
Chapter 4.

Provide forms that are tight to prevent leakage of cement paste during 
concrete placing.

Support form facing materials by structural members spaced close to 
prevent deflection of form facing material.  Fit forms placed in 
successive units for continuous surfaces to accurate alignment to ensure a 
smooth completed surface within the tolerances specified.  Where necessary 
to maintain the tolerances specified, such as long spans where immediate 
supports are not possible, camber formwork for anticipated deflections in 
formwork due to weight and pressure of fresh concrete and to construction 
loads.

Chamfer exposed joints, edges, and external corners a minimum of 3/4 inch 
by moldings placed in corners of column, beam, and wall forms.

Provide forms that are readily removable without impact, shock, or damage 
to concrete.
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3.3.3   Coating

Before concrete placement, coat the contact surfaces of forms with a 
nonstaining mineral oil, nonstaining form coating compound, or two coats 
of nitrocellulose lacquer.  Do not use mineral oil on forms for surfaces 
to which adhesive, paint, or other finish material is to be applied.

3.3.4   Reshoring

Reshore concrete elements where forms are removed prior to the specified 
time period.  Do not permit elements to deflect or accept loads during 
form stripping or reshoring.  Forms on columns, walls, or other 
load-bearing members may be stripped after 2 days if loads are not applied 
to the members.  Perform reshoring operations to prevent subjecting 
concrete members to overloads, eccentric loading, or reverse bending.  
Provide reshoring elements with the same load-carrying capabilities as 
original shoring and spaced similar to original shoring.  Firmly secure 
and brace reshoring elements to provide solid bearing and support.

3.3.5   Reuse

Reuse forms providing the structural integrity of concrete and the 
aesthetics of exposed concrete are not compromised.

3.3.6   Forms for Standard Smooth Form Finish

Give smooth form finish concrete formed surfaces that are to be exposed to 
view or that are to be covered with coating material applied directly to 
concrete or with covering material bonded to concrete, such as 
waterproofing, dampproofing, painting, or other similar coating system.

Form facing material for standard smooth finish must be the specified 
overlaid concrete form plywood or other approved form facing material that 
is nonreactive with concrete and that produce concrete surfaces equivalent 
in smoothness and appearance to that produced by new overlaid concrete 
form plywood panels.

Maximum deflection of form facing material between supports and maximum 
deflection of form supports such as studs and wales must not exceed 0.0025 
times the span.

Provide arrangement of form facing sheets that are orderly and 
symmetrical, and sheets that are in sizes as large as practical.

Arrange panels to make a symmetrical pattern of joints. Horizontal and 
vertical joints must be solidly backed and butted tight to prevent leakage 
and fins.

3.3.7   Tolerances for Form Construction

Construct formwork to ensure that after removal of forms and prior to 
patching and finishing of formed surfaces, provide concrete surfaces in 
accordance with tolerances specified in ACI/MCP-1  and ACI/MCP-2 .

3.3.8   Removal of Forms and Supports

After placing concrete, forms must remain in place for the time periods 
specified in ACI/MCP-4 .  Do not remove forms until the Government 
determines that the concrete has gained sufficient strength to support its 
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weight and superimposed loads.  Base such determination on compliance with 
the following:

The concrete has been properly tested with an appropriate ASTM standard 
test method designed to indicate the concrete compressive strength, 
and the test results indicate that the concrete has gained sufficient 
strength to support its weight and superimposed loads.

Prevent concrete damage during form removal. 

3.3.8.1   Special Requirements for Reduced Time Period

Forms may be removed earlier than specified if ASTM C39/C39M test results 
of field-cured samples from a representative portion of the structure 
indicate that the concrete has reached a minimum of 85 percent of the 
design strength.

3.4   FORMED SURFACES

3.4.1   Preparation of Form Surfaces

Coat contact surfaces of forms with form-coating compound before 
reinforcement is placed.  Provide a commercial formulation form-coating 
compound that does not bond with, stain, nor adversely affect concrete 
surfaces and impair subsequent treatment of concrete surfaces that entails 
bonding or adhesion nor impede wetting of surfaces to be cured with water 
or curing compounds.  Do not allow excess form-coating compound to stand 
in puddles in the forms nor to come in contact with concrete against which 
fresh concrete is placed.  Make thinning of form-coating compound with 
thinning agent of the type, in the amount, and under the conditions 
recommended by form-coating compound manufacturer's printed or written 
directions.

3.4.2   Tolerances

ACI/MCP-4  and as indicated.

3.5   PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS

ACI/MCP-2 .  Provide bars, wire ties, supports, and other devices necessary 
to install and secure reinforcement.  Reinforcement must not have rust, 
scale, oil, grease, clay, or foreign substances that would reduce the 
bond.  Rusting of reinforcement is a basis of rejection if the effective 
cross-sectional area or the nominal weight per unit length has been 
reduced.  Remove loose rust prior to placing steel.  Tack welding is 
prohibited.

3.5.1   General

Provide details of reinforcement that are in accordance with ACI/MCP-3  and 
ACI/MCP-4  and as specified.

3.5.2   Vapor Barrier

Provide a vapor barrier  directly beneath the on-grade concrete floor slab 
of all enclosures.  Vapor barrier shall have a permeance of less than 0.01 
Perms as tested by ASTM E 1745 Section 7. Use the greatest widths and 
lengths practicable to eliminate joints wherever possible.  Lap joints a 
minimum of 4 inches and tape or cement joints. Tape or seal vapor barrier 
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at penetrations. Remove torn, punctured, or damaged vapor retarder  
material and provide with new vapor retarder  prior to placing concrete.  
Concrete placement must not damage vapor retarder.  

3.5.3   Reinforcement Supports

Place reinforcement and secure with galvanized or non corrodible chairs, 
spacers, or metal hangers.  For supporting reinforcement on the ground, 
use concrete or other non corrodible material, having a compressive 
strength equal to or greater than the concrete being placed.

3.5.4   Splicing

As indicated.  For splices not indicated ACI/MCP-2 .  Do not splice at 
points of maximum stress.  Overlap welded wire fabric the spacing of the 
cross wires, plus 2 inches.  

3.5.5   Future Bonding

Plug exposed, threaded, mechanical reinforcement bar connectors with a 
greased bolt.  Provide bolt threads that match the connector.  Countersink 
the connector in the concrete.  Caulk the depression after the bolt is 
installed.

3.5.6   Cover

ACI/MCP-2  for minimum coverage, unless otherwise indicated.

3.5.7   Setting Miscellaneous Material

Place and secure anchors and bolts, pipe sleeves, conduits, and other such 
items in position before concrete placement.  Plumb anchor bolts and check 
location and elevation.  Temporarily fill voids in sleeves with readily 
removable material to prevent the entry of concrete.

3.5.8   Construction Joints

Construction joints shall be located as shown on the drawings. Additional 
construction joints are not permitted without approval of the engineer.. 
Continue reinforcing through construction joints.  Show proposed location 
of construction joints on shop drawing submittals.

3.5.9   Expansion Joints and Contraction Joints

Provide expansion joint at edges of interior floor slabs on grade abutting 
vertical surfaces, and as indicated.  Make expansion joints 1/2 inch wide 
unless indicated otherwise.  Create expansion joints by placing 1/2" thick 
expanded polystyrene (XPS) rigid insulation against the vertical surface 
to serve as both a thermal break and expansion joint. The rigid insulation 
width shall match the depth of the slab. Hold the rigid insulation down 
1/2" from the top of slab or remove 1/2" of insulation depth after 
install. Cap rigid insulation with 1/2" polyurethane sealant. Do not 
extend reinforcement or other embedded metal items bonded to the concrete 
through any expansion joint unless an expansion sleeve is used.  Provide 
contraction joints, either formed or saw cut or cut with a jointing tool, 
to the indicated depth after the surface has been finished.  Complete saw 
joints within 4 to 12 hours after concrete placement.  Protect joints from 
intrusion of foreign matter.
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3.5.10   Fabrication

Shop fabricate reinforcing bars to conform to shapes and dimensions 
indicated for reinforcement, and as follows:

Provide fabrication tolerances that are in accordance with ACI/MCP-1 , 
ACI/MCP-2  and ACI/MCP-3 .

Provide hooks and bends that are in accordance with ACI/MCP-3  and 
ACI/MCP-4 .

Reinforcement must be bent cold to shapes as indicated.  Bending must be 
done in the shop.  Rebending of a reinforcing bar that has been bent 
incorrectly is not be permitted.  Bending must be in accordance with 
standard approved practice and by approved machine methods.

Tolerance on nominally square-cut, reinforcing bar ends must be in 
accordance with ACI/MCP-3 .

Deliver reinforcing bars bundled, tagged, and marked.  Tags must be metal 
with bar size, length, mark, and other information pressed in by machine.  
Marks must correspond with those used on the placing drawings.

Do not use reinforcement that has any of the following defects:

a. Bar lengths, depths, and bends beyond specified fabrication 
tolerances

b. Bends or kinks not indicated on drawings or approved shop drawings

c. Bars with reduced cross-section due to rusting or other cause

Replace defective reinforcement with new reinforcement having required 
shape, form, and cross-section area.

3.5.11   Placing Reinforcement

Place reinforcement in accordance with ACI/MCP-3  and ACI/MCP-4 .

For slabs on grade (over earth or over capillary water barrier) and for 
footing reinforcement, spaced at intervals required by size of 
reinforcement, to keep reinforcement the minimum height specified above 
the underside of slab or footing.

Contractor must cooperate with other trades in setting of anchor bolts, 
inserts, and other embedded items.  Where conflicts occur between locating 
reinforcing and embedded items, the Contractor must notify the Contracting 
Officer so that conflicts may be reconciled before placing concrete.  
Anchors and embedded items must be positioned and supported with 
appropriate accessories.

Provide reinforcement that is supported and secured together to prevent 
displacement by construction loads or by placing of wet concrete, and as 
follows:

Provide supports for reinforcing bars that are sufficient in number and 
sufficiently heavy to carry the reinforcement they support, and in 
accordance with ACI/MCP-3 , ACI/MCP-4  and CRSI 10MSP.  Do not use supports 
to support runways for concrete conveying equipment and similar 
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construction loads.

Secure reinforcements to supports by means of tie wire. Wire must be 
black, soft iron wire, not less than 16 gage.

Reinforcement, tied to main steel approximately 24 inches on center, 
reinforcement must be accurately placed, securely tied at 
intersections with 18-gage annealed wire, and held in position during 
placing of concrete by spacers, chairs, or other approved supports.  
Point wire-tie ends away from the form.  Unless otherwise indicated, 
numbers, type, and spacing of supports must conform to ACI/MCP-3 .

Bending of reinforcing bars partially embedded in concrete is 
permitted only as specified in ACI/MCP-3  and ACI/MCP-4 .

3.5.12   Spacing of Reinforcing Bars

Spacing must be as indicated.  If not indicated, spacing must be in 
accordance with the ACI/MCP-3  and ACI/MCP-4 .

Reinforcing bars may be relocated to avoid interference with other 
reinforcement, or with conduit, pipe, or other embedded items.  If any 
reinforcing bar is moved a distance exceeding one bar diameter or 
specified placing tolerance, resulting rearrangement of reinforcement is 
subject to approval.

3.5.13   Concrete Protection for Reinforcement

Concrete protection must be in accordance with the ACI/MCP-3  and ACI/MCP-4 , 
or the drawings, whichever is greater.

3.6   BATCHING, MEASURING, MIXING, AND TRANSPORTING CONCRETE

ASTM C94/C94M, and ACI/MCP-2 , except as modified herein.  Batching 
equipment must be such that the concrete ingredients are consistently 
measured within the following tolerances: 1 percent for cement and water, 
2 percent for aggregate, and 3 percent for admixtures.  Furnish mandatory 
batch ticket information for each load of ready mix concrete.

3.6.1   Measuring

Make measurements at intervals as specified in paragraphs entitled 
"Sampling" and "Testing."

3.6.2   Mixing

ASTM C94/C94M and ACI/MCP-2 .  Machine mix concrete.  Begin mixing within 
30 minutes after the cement has been added to the aggregates.  Place 
concrete within 90 minutes of either addition of mixing water to cement 
and aggregates or addition of cement to aggregates if the air temperature 
is less than 84 degrees F.  Reduce mixing time and place concrete within 
60 minutes if the air temperature is greater than 84 degrees F except as 
follows:  if set retarding admixture is used and slump requirements can be 
met, limit for placing concrete may remain at 90 minutes.  Additional 
water may be added, provided that both the specified maximum slump and 
water-cement ratio are not exceeded.  When additional water is added, an 
additional 30 revolutions of the mixer at mixing speed is required.  If 
the entrained air content falls below the specified limit, add a 
sufficient quantity of admixture to bring the entrained air content within 
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the specified limits. Dissolve admixtures in the mixing water and mix in 
the drum to uniformly distribute the admixture throughout the batch.

3.6.3   Transporting

Transport concrete from the mixer to the forms as rapidly as practicable. 
Prevent segregation or loss of ingredients.  Clean transporting equipment 
thoroughly before each batch.  Do not use aluminum pipe or chutes.  Remove 
concrete which has segregated in transporting and dispose of off site.

3.7   PLACING CONCRETE

Place concrete as soon as practicable after the forms and the 
reinforcement have been inspected and approved.  Do not place concrete 
when weather conditions prevent proper placement and consolidation; in 
uncovered areas during periods of precipitation; or in standing water.  
Prior to placing concrete, remove dirt, construction debris, water, snow, 
and ice from within the forms.  Deposit concrete as close as practicable 
to the final position in the forms.  Do not exceed a free vertical drop of 
3 feet from the point of discharge.  Place concrete in one continuous 
operation from one end of the structure towards the other.  Position grade 
stakes on 10 foot centers maximum in each direction when pouring interior 
slabs and on 20 foot centers maximum for exterior slabs.

The ASCE steel rail for the rail car shall be surveyed and tested prior to 
placing infill concrete. Coordinate testing with Portsmouth Naval Shipyard.

3.7.1   General Placing Requirements

Deposit concrete continuously or in layers of such thickness that no 
concrete is placed on concrete which has hardened sufficiently to cause 
formation of seams or planes of weakness within the section.  If a section 
cannot be placed continuously, provide construction joints as specified.  
Perform concrete placing at such a rate that concrete which is being 
integrated with fresh concrete is still plastic.  Deposit concrete as 
nearly as practical in its final position to avoid segregation due to 
rehandling or flowing.  Do not subject concrete to procedures which cause 
segregation.

Concrete to receive other construction must be screeded to proper level to 
avoid excessive skimming or grouting.

Do not use concrete which becomes nonplastic and unworkable or does not 
meet quality control limits as specified or has been contaminated by 
foreign materials.  Use of retempered concrete is permitted. Remove 
rejected concrete from the site.

3.7.2   Vibration

ACI/MCP-2 .  Furnish a spare, working, vibrator on the job site whenever 
concrete is placed.  Consolidate concrete slabs greater than 4 inches in 
depth with high frequency mechanical vibrating equipment supplemented by 
hand spading and tamping.  Consolidate concrete slabs 4 inches or less in 
depth by wood tampers, spading, and settling with a heavy leveling 
straightedge.  Operate internal vibrators with vibratory element submerged 
in the concrete, with a minimum frequency of not less than 6000 impulses 
per minute when submerged.  Do not use vibrators to transport the concrete 
in the forms.  Penetrate the previously placed lift with the vibrator when 
more than one lift is required.  Use external vibrators on the exterior 
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surface of the forms when internal vibrators do not provide adequate 
consolidation of the concrete.

3.7.3   Application of Epoxy Bonding Compound

Apply a thin coat of compound to dry, clean surfaces.  Scrub compound into 
the surface with a stiff-bristle brush.  Place concrete while compound is 
stringy.  Do not permit compound to harden prior to concrete placement. 
Follow manufacturer's instructions regarding application, safety and 
health precautions when working with epoxy resins.

3.7.4   Cold Weather

ACI/MCP-2 .  Do not allow concrete temperature to decrease below 50 degrees 
F.  Obtain approval prior to placing concrete when the ambient temperature 
is below 40 degrees F or when concrete is likely to be subjected to 
freezing temperatures within 24 hours.  Cover concrete and provide 
sufficient heat to maintain 50 degrees F minimum adjacent to both the 
formwork and the structure while curing.  Limit the rate of cooling to 37 
degrees F in any 1 hour and 50 degrees F per 24 hours after heat 
application.  Record the external temperature and the surface temperature 
of the concrete at 2 hour intervals when the ambient temperature reaches 
40 degrees until the concrete reaches 85% of its required strength.

3.7.5   Hot Weather

Maintain required concrete temperature using Figure 2.1.5 in ACI/MCP-2  to 
prevent the evaporation rate from exceeding 0.2 pound of water per square 
foot of exposed concrete per hour.  Cool ingredients before mixing or use 
other suitable means to control concrete temperature and prevent rapid 
drying of newly placed concrete.  Shade the fresh concrete as soon as 
possible after placing.  Start curing when the surface of the fresh 
concrete is sufficiently hard to permit curing without damage.  Provide 
water hoses, pipes, spraying equipment, and water hauling equipment, where 
job site is remote to water source, to maintain a moist concrete surface 
throughout the curing period.  Provide burlap cover or other suitable, 
permeable material with fog spray or continuous wetting of the concrete 
when weather conditions prevent the use of either liquid membrane curing 
compound or impervious sheets.  For vertical surfaces, protect forms from 
direct sunlight and add water to top of structure once concrete is set.

3.7.6   Follow-up

Check concrete within 24 hours of placement for flatness, levelness, and 
other specified tolerances.  Adjust formwork and placement techniques on 
subsequent pours to achieve specified tolerances.

3.7.7   Placing Concrete - General

Do not begin placing concrete until all reinforcing has been inspected

3.7.8   Placing Concrete in Forms

Consolidate concrete placed in forms by mechanical vibrating equipment 
supplemented by hand spading, rodding, or tamping.  Provide vibrating 
equipment adequate in number of units and power of each unit to properly 
consolidate concrete. Do not use vibrators to transport concrete inside 
forms.  Insert and withdraw vibrators vertically at uniformly spaced 
points not farther apart than visible effectiveness of machine.  Do not 
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insert vibrator into lower courses of concrete that have begun to set.  At 
each insertion, limit duration of vibration to time necessary to 
consolidate concrete and complete embedment of reinforcement and other 
embedded items without causing segregation of concrete mix.

3.7.9   Placing Concrete Slabs

Place and consolidate concrete for slabs in a continuous operation, within 
the limits of approved construction joints until placing of panel or 
section is completed.

During concrete placing operations, consolidate concrete by mechanical 
vibrating equipment so that concrete is worked around reinforcement and 
other embedded items and into corners.  Consolidate concrete placed in 
beams and girders of supported slabs and against bulkheads of slabs on 
ground by mechanical vibrators as specified.  Consolidate concrete in 
remainder of slabs by vibrating bridge screeds, roller pipe screeds, or 
other approved method.  Limit consolidation operations to time necessary 
to obtain consolidation of concrete without bringing an excess of fine 
aggregate to the surface.  Concrete to be consolidated must be as dry as 
practical and surfaces thereof must not be manipulated prior to finishing 
operations.  Bring concrete correct level with a straightedge and 
struck-off.  Use bull floats or darbies to smooth surface, leaving it free 
of humps or hollows.  Sprinkling of water on plastic surface is not 
permitted.

Provide finish of slabs as specified.

3.7.10   Bonding

Surfaces of set concrete at joints, except where bonding is obtained by 
use of concrete bonding agent, must be roughened and cleaned of laitance, 
coatings, loose particles, and foreign matter.  Roughen surfaces in a 
manner that exposes the aggregate uniformly and does not leave laitance, 
loosened particles of aggregate, nor damaged concrete at the surface.

Bonding of fresh concrete to concrete that has set may be obtained by use 
of a concrete bonding agent.  Apply such bonding material to cleaned 
concrete surface in accordance with approved printed instructions of 
bonding material manufacturer

3.8   FLOOR, SLAB, AND PAVEMENT FINISHES AND MISCELLANEOUS CONSTRUCTION

3.8.1   Finish

Place, consolidate, and immediately strike off concrete to obtain proper 
contour, grade, and elevation before bleedwater appears.  Permit concrete 
to attain a set sufficient for floating and supporting the weight of the 
finisher and equipment.  If bleedwater is present prior to floating the 
surface, drag the excess water off or remove by absorption with porous 
materials.  Do not use dry cement to absorb bleedwater. Ensure that all 
interior finishes are compatible with specification section 09 67 23.13. 

3.8.1.1   Steel Troweled

Use for floors intended as walking surfaces for reception of floor 
coverings.  First, provide a floated finish.  Next, the finish must be 
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power troweled two times, and finally hand troweled.  The first troweling 
after floating must produce a smooth surface which is relatively free of 
defects but which may still show some trowel marks.  Perform additional 
trowelings done by hand after the surface has hardened sufficiently.  The 
final troweling is done when a ringing sound is produced as the trowel is 
moved over the surface.  Thoroughly consolidate the surface by the hand 
troweling operations.  The finished surface must be essentially free of 
trowel marks and uniform in texture and appearance. On surfaces intended 
to support floor coverings, remove any defects of sufficient magnitude to 
show through the floor covering by grinding.

3.8.1.2   Broomed

Apply a broomed finish on surfaces of exterior slabs, walks, steps and 
platforms unless otherwise indicated.  Perform a floated finish, then draw 
a broom or burlap belt across the surface to produce a coarse scored 
texture.  Permit surface to harden sufficiently to retain the scoring or 
ridges.  Broom transverse to traffic or at right angles to the slope of 
the slab.

3.8.1.3   Concrete Toppings Placement

The following requirements apply to the placement of toppings of concrete 
on base slabs that are either freshly placed and still plastic, or on 
hardened base slabs.

Bonding to a Hardened Base:  
Coordinate the finishing of the enclosures slab with the flooring 
manufacturer; refer to specification 09 67 23.13.  Submit slab 
finishing requirements and documentation from the flooring 
manufacturer to show consistency.

3.8.2   Flat Floor Finishes

ACI/MCP-2 .  Construct in accordance with one of the methods recommended in 
Table 7.15.3, "Typical Composite Ff/FL Values for Various Construction 
Methods."  ACI/MCP-1  for tolerance tested by ASTM E1155. The following 
flatness and levelness criteria applies to all concrete floor slabs. 
Reference the drawings for flatness and levelness requirements at specific 
areas such as the Volume 2 M-140 Enclosure jacking pads and utilize the 
more stringent tolerance.

a.  Specified Industrial:

Floor Flatness (Ff)   45  
Floor Levelness (FL)  35  

3.8.2.1   Measurement of Floor Tolerances

Test slab within 24 hours of the final troweling.  Provide tests to 
Contracting Officer within 12 hours after collecting the data.  Floor 
flatness inspector is required to provide a tolerance report which must 
include:

a.  Key plan showing location of data collected.

b.  Results required by ASTM E1155.
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3.8.2.2   Remedies for Out of Tolerance Work

Contractor is required to repair and retest any slabs not meeting 
specified tolerances.  Prior to repair, Contractor must submit and receive 
written approval for the proposed repair prior to the start of any repair 
work, including product data from any materials proposed.  Repairs must 
not result in damage to structural integrity of the floor.  For floors 
exposed to public view, repairs must not result in any uneven or unusual 
coloring of the surface.

3.9   CURING AND PROTECTION

Ensure that all curing means and methods are compatible with specification 
section 09 67 23.13. ACI/MCP-2  unless otherwise specified.  Begin curing 
immediately following form removal finishing operations.  Avoid damage to 
concrete from vibration created by blasting, pile driving, movement of 
equipment in the vicinity, disturbance of formwork or protruding 
reinforcement, and any other activity resulting in ground vibrations.  
Protect concrete from injurious action by sun, rain, flowing water, frost, 
mechanical injury, tire marks, and stains.  Do not allow concrete to dry 
out from time of placement until the expiration of the specified curing 
period.  Do not use membrane-forming compound on surfaces where appearance 
would be objectionable, on any surface to be painted, where coverings are 
to be bonded to the concrete, or on concrete to which other concrete is to 
be bonded.  If forms are removed prior to the expiration of the curing 
period, provide another curing procedure in writing prior to early form 
removal for the remaining portion of the curing period.  Provide moist 
curing for those areas receiving liquid chemical sealer-hardener or epoxy 
coating.  Allow curing compound/sealer installations to cure prior to the 
installation of materials that adsorb VOCs.

3.9.1   General

Protect freshly placed concrete from premature drying and cold or hot 
temperature and maintain without drying at a relatively constant 
temperature for the period of time necessary for hydration of cement and 
proper hardening of concrete.  The materials and methods of curing are 
subject to approval by the Contracting Officer.

Start initial curing as soon as free water has disappeared from surface of 
concrete after placing and finishing.  Keep concrete moist for minimum 72 
hours.

Final curing must immediately follow initial curing and before concrete 
has dried.  Continue final curing until cumulative number of hours or 
fraction thereof (not necessarily consecutive) during which temperature of 
air in contact with the concrete is above 50 degrees F has totaled 168 
hours.  Alternatively, if tests are made of cylinders kept adjacent to the 
structure and cured by the same methods, final curing may be terminated 
when the average compressive strength has reached 80 percent of the 28-day 
design compressive strength.  Prevent rapid drying at end of final curing 
period.

Cure concrete in such a manner that the application of the finishes will 
not be compromised or cause the warranty to be voided.

3.9.2   Moist Curing

Ensure that all curing means and methods are compatible with specification 
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section 09 67 23.13. Remove water without erosion or damage to the 
structure.  Prevent water run-off.

3.9.2.1   Impervious Sheeting

Wet the entire exposed surface of the concrete thoroughly with a fine 
spray of water and cover with impervious sheeting throughout the curing 
period. Lay sheeting directly on the concrete surface and overlap edges 12 
inches minimum.  Provide sheeting not less than 18 inches wider than the 
concrete surface to be cured.  Secure edges and transverse laps to form 
closed joints.  Repair torn or damaged sheeting or provide new sheeting.  
Cover or wrap columns, walls, and other vertical structural elements from 
the top down with impervious sheeting; overlap and continuously tape 
sheeting joints; and introduce sufficient water to soak the entire surface 
prior to completely enclosing.

3.9.3   Liquid Membrane-Forming Curing Compound

Contractor shall verify in writing that the use of a Liquid membrane 
Curing Compound is compatible with the flooring specified for use in the 
applicable enclosures.  Seal or cover joint openings prior to application 
of curing compound.  Prevent curing compound from entering the joint.  
Apply in accordance with the recommendations of the manufacturer 
immediately after any water sheen which may develop after finishing has 
disappeared from the concrete surface.  Provide and maintain compound on 
the concrete surface throughout the curing period.  Do not use this method 
of curing where the use of Figure 2.1.5 in ACI/MCP-2  indicates that hot 
weather conditions cause an evaporation rate exceeding 0.2 pound of water 
per square foot per hour.

3.9.3.1   Application

Unless the manufacturer recommends otherwise, apply compound immediately 
after the surface loses its water sheen and has a dull appearance, and 
before joints are sawed.  Mechanically agitate curing compound thoroughly 
during use.  Use approved power-spraying equipment to uniformly apply two 
coats of compound in a continuous operation.  The total coverage for the 
two coats must be 200 square feet maximum per gallon of undiluted compound 
unless otherwise recommended by the manufacturer's written instructions.  
The compound must form a uniform, continuous, coherent film that does not 
check, crack, or peel.  Immediately apply an additional coat of compound 
to areas where the film is defective.  Re-spray concrete surfaces 
subjected to rainfall within 3 hours after the curing compound application.

3.9.3.2   Protection of Treated Surfaces

Prohibit pedestrian and vehicular traffic and other sources of abrasion at 
least 72 hours after compound application.  Maintain continuity of the 
coating for the entire curing period and immediately repair any damage.

3.9.4   Curing Periods

ACI/MCP-2  except 21 days for concrete that is in full-time or intermittent 
contact with seawater, salt spray, alkali soil or waters.  Begin curing 
immediately after placement.  Protect concrete from premature drying, 
excessively hot temperatures, and mechanical injury; and maintain minimal 
moisture loss at a relatively constant temperature for the period 
necessary for hydration of the cement and hardening of the concrete.
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3.9.5   Curing Methods

Accomplish curing by moist curing, by moisture-retaining cover curing, by 
membrane curing, and by combinations thereof, as specified.

Moist curing:

Accomplish moisture curing by any of the following methods:

Keeping surface of concrete wet by covering with water

Continuous water spraying

Covering concrete surface with specified absorptive cover for 
curing concrete saturated with water and keeping absorptive cover 
wet by water spraying or intermittent hosing.  Place absorptive 
cover to provide coverage of concrete surfaces and edges with a 
slight overlap over adjacent absorptive covers.

Moisture-cover curing:

Accomplish moisture-retaining cover curing by covering concrete surfaces 
with specified moisture-retaining cover for curing concrete.  Place cover 
directly on concrete in widest practical width, with sides and ends lapped 
at least 3 inches.  Weight cover to prevent displacement; immediately repair 
tears or holes appearing during curing period by patching with 
pressure-sensitive, waterproof tape or other approved method.

Membrane curing:

Accomplish membrane curing by applying specified membrane-forming 
curingcompound to damp concrete surfaces as soon as moisture film has 
disappeared.  Apply curing compound uniformly in a two-coat operation by 
power-spraying equipment using a spray nozzle equipped with a wind guard.  
Apply second coat in a direction at right angles to direction of first 
coat.  Total coverage for two coats must be not more than 200 square feet 
per gallon of curing compound.  Respray concrete surfaces which are 
subjected to heavy rainfall within 3 hours after curing compound has been 
applied by method and at rate specified.  Maintain continuity of coating for 
entire curing period and immediately repair damage to coating during this 
period.

Membrane-curing compounds must not be used on surfaces that are to be 
covered with coating material applied directly to concrete or with a 
covering material bonded to concrete, such as other concrete, liquid floor 
hardener, waterproofing, dampproofing, membrane roofing, painting, and other 
coatings and finish materials.

3.9.6   Curing Unformed Surfaces

Accomplish initial curing of unformed surfaces, such as monolithic slabs, 
floor topping, and other flat surfaces, by membrane curing.

Unless otherwise specified, accomplish final curing of unformed surfaces 
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by any of curing methods specified above, as applicable.

Accomplish final curing of concrete surfaces to receive liquid floor 
hardener of finish flooring by moisture-retaining cover curing.

3.9.7   Temperature of Concrete During Curing

When temperature of atmosphere is 41 degrees F and below, maintain 
temperature of concrete at not less than 55 degrees F throughout concrete 
curing period or 45 degrees F when the curing period is measured by 
maturity.  When necessary, make arrangements before start of concrete 
placing for heating, covering, insulation, or housing as required to 
maintain specified temperature and moisture conditions for concrete during 
curing period.

When the temperature of atmosphere is 80 degrees F and above or during 
other climatic conditions which cause too rapid drying of concrete, make 
arrangements before start of concrete placing for installation of wind 
breaks, of shading, and for fog spraying, wet sprinkling, or 
moisture-retaining covering of light color as required to protect concrete 
during curing period.

Changes in temperature of concrete must be uniform and not exceed 37 
degrees F in any 1 hour nor 80 degrees F in any 24-hour period.

3.9.8   Protection from Mechanical Injury

During curing period, protect concrete from damaging mechanical 
disturbances, particularly load stresses, heavy shock, and excessive 
vibration and from damage caused by rain or running water.

3.9.9   Protection After Curing

Protect finished concrete surfaces from damage by construction operations. 
Provide sacrificial material such as plywood atop slabs that are to 
support equipment during construction. Do not use de-icing salts or salt 
and sand mixes atop concrete slabs.

3.10   FIELD QUALITY CONTROL

3.10.1   Sampling

ASTM C172/C172M.  Collect samples of fresh concrete and perform tests 
specified.  ASTM C31/C31M for making test specimens.

3.10.2   Testing

3.10.2.1   Slump Tests

ASTM C143/C143M.  Take concrete samples during concrete placement.  The 
maximum slump may be increased as specified with the addition of an 
approved admixture provided that the water-cement ratio is not exceeded. 
Perform tests at commencement of concrete placement, when test cylinders 
are made, and for each batch (minimum) or every 20 cubic yards (maximum) 
of concrete.

3.10.2.2   Temperature Tests

Test the concrete delivered and the concrete in the forms.  Perform tests 
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in hot or cold weather conditions (below 50 degrees F and above 80 degrees 
F) for each batch (minimum) or every 20 cubic yards (maximum) of concrete, 
until the specified temperature is obtained, and whenever test cylinders 
and slump tests are made.

3.10.2.3   Compressive Strength Tests

ASTM C39/C39M.  Make eight test cylinders for each set of tests in 
accordance with ASTM C31/C31M.  Take precautions to prevent evaporation 
and loss of water from the specimen.  Test two cylinders at 7 days, two 
cylinders at 28 days, and hold balance of cylinders in reserve.  Take 
samples for strength tests of each mix design of concrete placed each day 
not less than once a day, nor less than once for each 20 cubic yards of 
concrete, nor less than once for each 150 square feet of surface area for 
slabs.  For the entire project, take no less than six sets of samples and 
perform strength tests.  Each strength test result must be the average of 
two cylinders from the same concrete sample tested at 28 days.  If the 
average of any three consecutive strength test results is less than f'c or 
if any strength test result falls below f'c by more than 450 psi, take a 
minimum of three ASTM C42/C42M core samples from the in-place work 
represented by the low test cylinder results and test.  Concrete 
represented by core test is considered structurally adequate if the 
average of three cores is equal to at least 85 percent of f'c and if no 
single core is less than 75 percent of f'c.  Retest locations represented 
by erratic core strengths.  Remove concrete not meeting strength criteria 
and provide new acceptable concrete.  Repair core holes with nonshrink 
grout.  Match color and finish of adjacent concrete.

3.10.2.4   Air Content

ASTM C173/C173M or ASTM C231/C231M for normal weight concrete.  Test 
air-entrained concrete for air content at the same frequency as specified 
for slump tests.

3.10.2.5   Strength of Concrete Structure

Compliance with the following is considered deficient if it fails to meet 
the requirements which control strength of structure in place, including 
following conditions:

Failure to meet compressive strength tests as evaluated

Reinforcement not conforming to requirements specified

Concrete which differs from required dimensions or location in such a 
manner as to reduce strength

Concrete curing and protection of concrete against extremes of 
temperature during curing, not conforming to requirements specified

Concrete subjected to damaging mechanical disturbances, particularly 
load stresses, heavy shock, and excessive vibration

Poor workmanship likely to result in deficient strength

3.10.2.6   Testing Concrete Structure for Strength

When there is evidence that strength of concrete structure in place does 
not meet specification requirements, make cores drilled from hardened 
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concrete for compressive strength determination in accordance with 
ASTM C42/C42M, and as follows:

Take at least three representative cores from each member or area of 
concrete-in-place that is considered potentially deficient, at the 
expense of the contractor.  Location of cores will be determined by 
the Contracting Officer.

Test cores after moisture conditioning in accordance with ASTM C42/C42M
 if concrete they represent is more than superficially wet under 
service.

Air dry cores, (60 to 80 degrees F with relative humidity less than 60 
percent) for 7 days before test and test dry if concrete they 
represent is dry under service conditions.

Strength of cores from each member or area are considered satisfactory 
if their average is equal to or greater than 85 percent of the 28-day 
design compressive strength of the class of concrete.

Core specimens will be taken and tested by the Government.  If the 
results of core-boring tests indicate that the concrete as placed does 
not conform to the drawings and specification, the cost of such tests 
and restoration required must be borne by the Contractor.

Fill core holes solid with patching mortar and finished to match adjacent 
concrete surfaces.

Correct concrete work that is found inadequate by core tests in a manner 
approved by the Contracting Officer.

3.11   WASTE MANAGEMENT

As specified in the Waste Management Plan and as follows.

3.11.1   Mixing Equipment

Before concrete pours, designate Company-owned site meeting environmental 
standardsfor cleaning out concrete mixing trucks.  Minimize water used to 
wash equipment.

3.11.2   Reinforcing Steel

Collect reinforcing steel and place in designated area for recycling.

3.12   JOINTS

3.12.1   Construction Joints

Make and locate joints not indicated so as not to impair strength and 
appearance of the structure, as approved.  Locate construction joints as 
follows:

a. In slabs on ground, so as to divide slab into areas not in excess of
 1,200 square feet

Provide keyways at least 1-1/2-inches deep in construction joints in slabs.

Joints must be perpendicular to main reinforcement.  Reinforcement must be 
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continued across construction joints.

3.12.2   Control Joints in Slabs on Ground

Provide joints to form panels as indicated.

Joints must be as indicated on the drawings and formed by inserting 
hand-pressed fiberboard strip into fresh concrete until top surface of 
strip is flush with slab surface or by cutting the concrete with a saw 
after the concrete has set.  After concrete has cured for at least 7 days, 
the Contractor must remove inserts and clean groove of foreign matter and 
loose particles.

3.12.3   Sealing Joints in Slabs on Ground

Isolation and control joints which are to receive finish flooring and 
floor coating materials must be sealed with joint sealing compound after 
concrete curing period.  Slightly underfill groove with joint sealing 
compound to prevent extrusion of compound.  Remove excess material as soon 
after sealing as possible.

Interior joints must be sealed in accordance with the requirements of the 
flooring manufacturer and must not void the flooring warranty.  Exterior 
joints must be sealed and remain weather tight throughout the service life 
of the slab.

3.13   INSTALLATION OF ANCHORAGE DEVICES

3.13.1   General

Anchorage devices and embedded items required for other work that is 
attached to, or supported by, set and build in cast-in-place concrete as 
part of the work of this section, using setting drawings, instructions, 
and directions for work to be attached thereto.

3.13.2   Placing Anchorage Devices

Anchorage devices and embedded items must be positioned accurately and 
supported against displacement.  Fill openings in anchorage devices such 
as slots and threaded holes with an approved, removable material to 
prevent entry of concrete into openings.

        -- End of Section --
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SECTION 03 62 16

METALLIC NON-SHRINK GROUTING
02/12

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 211.5R (2001; R 2009) Guide for Submittal of 
Concrete Proportions

ACI 214R (2011) Evaluation of Strength Test Results 
of Concrete

ACI 311.4R (2005) Guide for Concrete Inspection

ACI MCP SET (2013) Manual of Concrete Practice

ASTM INTERNATIONAL (ASTM)

ASTM C150/C150M (2015) Standard Specification for Portland 
Cement

ASTM C33/C33M (2013) Standard Specification for Concrete 
Aggregates

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Grout Placement and Inspection Reports; G

SD-06 Test Reports

Expansion

Compressive Strength

Grout Placement and Inspection Reports

SD-07 Certificates

Portland Cement
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Expansive Admixtures

Expansive Grout

Aggregates

1.3   GROUT PLACEMENT PLAN AND INSPECTION REPORTS

Provide examples of Grout Placement and Inspection Reports in accordance 
with ACI 214R , ACI 211.5R , ACI 311.4R  and ACI MCP SET .  Show details of 
proposed methods of application, with written instructions from the 
manufacturer for the use expansive admixture at least 45 calendar days 
prior to the start of expansive concrete operations.

Include a copy of records of inspections and tests as well as the records 
of corrective action taken.  Include descriptions of preparation of 
cavities for placement of grout; proper mixing, placement, and curing of 
grout with methods of preventing discoloration.

PART 2   PRODUCTS

2.1   PORTLAND CEMENT

Provide portland cement grout conforming to ASTM C150/C150M for Cement, 
Type I.

2.2   AGGREGATES

Submit samples conforming to ASTM C33/C33M for aggregates and the 
gradation as directed.

2.3   WATER

Provide potable water.

2.4   EXPANSIVE ADMIXTURES

Use admixture consisting of a nonferrous metallic aluminum powder.

Submit samples to the Contracting Officer prior to commencement of work 
for review and acceptance.

2.5   EXPANSIVE GROUT

Provide Type B grout containing a nonferrous metallic aluminum powder with 
alkali hydroxides in solution.  Do not exceed 1 teaspoon per bag of cement 
for the quantity of aluminum powder.

Provide testing and submit test reports for the expansive grout to meet 
the following performance requirements:

Expansion:  28 calendar days - Percent maximum:  0.4

Compressive Strength:  6,000 psi
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PART 3   EXECUTION

3.1   PREPARATION

Prepare cavities for grouting by cleaning away foreign matter, laitance, 
dirt, grease or oil.  Clean all contact surfaces of concrete and masonry 
no less than 24 hours before grout application.

Fill blind cavities by pressure injection under controlled venting.  Start 
injection and continue with the vent open until waste grout is expelled 
through vent with the same consistency, then block the vent for 
pressurization to 60 psi.  Use lower pressures when damage to construction 
may result.

3.2   MIXING

Mix grout ingredients for both cementitious grout and epoxy grout in 
accordance with the manufacturer's written mixing instructions and 
recommendations.

Mix grout materials in proper mechanical mixers .

Mix grout as close to work area as possible.

3.3   PLACING GROUT

Place grout in accordance with the manufacturer's written installation 
instructions and recommendations.  Do not use grout which has begun to set 
or if more than one hour has elapsed after initial mixing.

3.4   PROTECTION AND CURING

Protect freshly placed grout from premature drying and excessive cold or 
hot temperatures.  Comply with manufacturer's requirements for 
cold-weather and hot-weather protection during curing.

        -- End of Section --
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WELDING, STRUCTURAL
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PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 360 (2010) Specification for Structural Steel 
Buildings

AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING (ASNT)

ASNT SNT-TC-1A (2011; Text Correction 2013) Recommended 
Practice for Personnel Qualification and 
Certification in Nondestructive Testing

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 (2012) Standard Symbols for Welding, 
Brazing and Nondestructive Examination

AWS A3.0M/A3.0 (2010) Standard Welding Terms and 
Definitions

AWS D1.1/D1.1M (2012; Errata 2011) Structural Welding 
Code - Steel

AWS Z49.1 (2012) Safety in Welding and Cutting and 
Allied Processes

ASTM INTERNATIONAL (ASTM)

ASTM E165/E165M (2012) Standard Practice for Liquid 
Penetrant Examinationfor General Industry

ASTM E709 (2008) Standard Guide for Magnetic 
Particle Examination

1.2   DEFINITIONS

Definitions of welding terms are in accordance with AWS A3.0M/A3.0 .  The 
following classifications Class 1 (highest class) to Class 6 (lowest class)
 indicate the project's class(es) of weld joints.

1.2.1   Class 1 Weld Joints

This covers complete penetration weld joints only.  These weld joints 
apply where failure would cause a loss of the system and/or be hazardous 
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to personnel.  Class 1 weld joints are highly stressed (dynamic and cyclic 
loading) and characterized as a single point of failure with no redundancy 
for the redistribution of stress into another member.

1.2.2   Class 2 Weld Joints

This covers both complete and partial penetration groove weld joints and 
fillet weld joints.  These weld joints apply where failure would reduce 
the overall efficiency of a system but loss of the system or a hazard to 
personnel would not be experienced.

1.2.3   Class 3 Weld Joints

This covers both complete and partial penetration groove weld joints and 
fillet weld joints.  These weld joints apply where failure would not 
affect the efficiency of a system nor create a hazard to personnel.  Class 
3 weld joints are connections of secondary members not subject to dynamic 
action and/or low stressed miscellaneous applications.

1.2.4   Class 4 Weld Joints

This covers weld joints applicable to welding reinforcing steel to primary 
structural members.

1.2.5   Class 5 Weld Joints

This covers weld joints applicable to welding concrete reinforcing steel 
splices (prestressing steel excepted), steel connection devices, and 
inserts and anchors required in concrete construction.

1.2.6   Class 6 Weld Joints

This covers plug and slot weld joints as applicable to the requirements of 
the project's code(s).

1.3   SYSTEM DESCRIPTION

Conform the design of welded connections to AISC 360 , unless otherwise 
indicated or specified.  Material with welds will not be accepted unless 
the welding is specified or indicated on the drawings or otherwise 
approved.  Perform welding as specified in this section, except where 
additional requirements are shown on the drawings or are specified in 
other sections.  Do not commence welding until welding procedures, 
inspectors, nondestructive testing personnel, welders, welding operators, 
and tackers have been qualified and the submittals approved by the 
Contracting Officer.  Perform all testing at or near the work site.  Each 
Contractor performing welding shall maintain records of the test results 
obtained in welding procedure, welder, welding operator, and tacker 
performance qualifications.

1.3.1   Pre-erection Conference

Hold a pre-erection conference prior to the start of the structural 
welding, to bring all affected parties together and to gain a clear 
understanding of the project and the Welding Procedure Specifications 
(WPS) (which the Contractor shall develop and submit for all welding, 
including welding done using pre-qualified procedures).  Mandatory 
attendance is required by all Contractor's welding production and 
inspection personnel and appropriate Government personnel.  Include as 
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items for discussion:  responsibilities of various parties; welding 
procedures and processes to be followed; welding sequence (both within a 
joint and joint sequence within the building); inspection requirements and 
procedures, both visual and ultrasonic; welding schedule; fabrication of 
mock-up model; and other items deemed necessary by the attendees.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Welding Procedure Qualifications; G
Welder, Welding Operator, and Tacker Qualification; G
Inspector Qualification; G
Previous Qualifications; G
Pre-qualified Procedures; G

SD-06 Test Reports

Quality Control; G
Nondestructive Examination; G

SD-07 Certificates

Certified Welding Procedure Specifications (WPS); G
Certified Procedure Qualification Records (PQR); G

1.5   QUALITY ASSURANCE

Except for pre-qualified (in accordance with AWS D1.1/D1.1M ) and 
previously qualified procedures, each Contractor performing welding shall 
record in detail and qualify the welding procedure specification for any 
welding procedure followed in the fabrication of weldments.  Conform 
welding procedure qualifications to AWS D1.1/D1.1M  and to the 
specifications in this section.  Submit for approval copies of the welding 
procedure specification and the results of the procedure qualification 
test records for each type of welding which requires procedure 
qualification and the welder, welding operator, or tacker qualification 
test records.  Approval of any procedure, however, does not relieve the 
Contractor of the sole responsibility for producing a finished structure 
meeting all the specified requirements.  Submit this information on the 
forms in Annex M of AWS D1.1/D1.1M .  Individually identify and clearly 
reference on the detail drawings and erection drawings all welding 
procedure specifications, or suitably key them to the contract drawings.  
In case of conflict between this specification and AWS D1.1/D1.1M , this 
specification governs.

1.5.1   General Requirements

To perform this work provide an organization certified in the following:  
American Institute of Steel Construction (AISC) Quality Certification 
Program Category Category I Conventional Steel Structures.

a.  For Structural Projects, provide documentation of the following:
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(1) Component Thickness 1/8 inch and greater:  Qualification documents 
(WPS, PQR, and WPQ) in accordance with AWS D1.1/D1.1M .

b.  For other applications, provide documentation of the following:

(1) Submit for approval to the Contracting Officer four copies of 
Certified Welding Procedure Specifications (WPS), and Certified 
Procedure Qualification Records (PQR) within fifteen calendar days 
after receipt of Notice to Proceed.

c. All welding shall be performed in accordance with Portsmouth Naval 
Shipyard's procedures for hot work permit requirements.

1.5.2   Previous Qualifications

Welding procedures previously qualified by test may be accepted for this 
contract without re-qualification, upon receipt of the test results, if 
the following conditions are met:

a.  Testing was performed by an approved testing laboratory, technical 
consultant, or the Contractor's approved quality control organization.

b.  The qualified welding procedure conforms to the requirements of this 
specification and is applicable to welding conditions encountered 
under this contract.

c.  The welder, welding operator, and tacker qualification tests conform 
to the requirements of this specification and are applicable to 
welding conditions encountered under this contract.

1.5.3   Pre-qualified Procedures

Welding procedures which are considered pre-qualified as specified in 
AWS D1.1/D1.1M  will be accepted without further qualification.  Submit for 
approval a listing or an annotated drawing to indicate the joints not 
pre-qualified.  Procedure qualification is mandatory for these joints.

1.5.4   Retests

If welding procedure fails to meet the requirements of AWS D1.1/D1.1M , 
revise and re-qualify the procedure specification, or at the Contractor's 
option, welding procedure may be retested in accordance with AWS D1.1/D1.1M .  
If the welding procedure is qualified through retesting, submit all test 
results, including those of test welds that failed to meet the 
requirements, with the welding procedure.

1.5.5   Welder, Welding Operator, and Tacker Qualification

Each welder, welding operator, and tacker assigned to work on this 
contract shall be qualified in accordance with the applicable requirements 
of AWS D1.1/D1.1M  and as specified in this section.  Welders, welding 
operators, and tackers who make acceptable procedure qualification test 
welds will be considered qualified for the welding procedure used.

1.5.5.1   Previous Personnel Qualifications

At the discretion of the Contracting Officer, welders, welding operators, 
and tackers qualified by test within the previous 6 months may be accepted 
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for this contract without re-qualification if all the following conditions 
are met:

a.  Copies of the welding procedure specifications, the procedure 
qualification test records, and the welder, welding operator, and 
tacker qualification test records are submitted and approved in 
accordance with the specified requirements for detail drawings.

b.  Testing was performed by an approved testing laboratory, technical 
consultant, or the Contractor's approved quality control organization.

c.  The previously qualified welding procedure conforms to the 
requirements of this specification and is applicable to welding 
conditions encountered under this contract.

d.  The welder, welding operator, and tacker qualification tests conform 
to the requirements of this specification and are applicable to 
welding conditions encountered under this contract.

1.5.5.2   Certificates

Before assigning any welder, welding operator, or tacker to work under 
this contract, submit the names of the welders, welding operators, and 
tackers to be employed, and certification that each individual is 
qualified as specified.  State in the certification the type of welding 
and positions for which the welder, welding operator, or tacker is 
qualified, the code and procedure under which the individual is qualified, 
the date qualified, and the name of the firm and person certifying the 
qualification tests.  Keep the certification current, on file, and furnish 
3 copies.

1.5.5.3   Renewal of Qualification

Re-qualification of a welder or welding operator is required under any of 
the following conditions:

a.  It has been more than 6 months since the welder or welding operator 
has used the specific welding process for which he is qualified.

b.  There is specific reason to question the welder or welding operator's 
ability to make welds that meet the requirements of these 
specifications.

c.  The welder or welding operator was qualified by an employer other than 
those firms performing work under this contract, and a qualification 
test has not been taken within the past 12 months.  Submit as evidence 
of conformance all records showing periods of employment, name of 
employer where welder, or welding operator, was last employed, and the 
process for which qualified.

d.  A tacker who passes the qualification test is considered eligible to 
perform tack welding indefinitely in the positions and with the 
processes for which he/she is qualified, unless there is some specific 
reason to question the tacker's ability.  In such a case, the tacker 
is required to pass the prescribed tack welding test.

1.5.6   Inspector Qualification

Inspector qualifications shall be in accordance with AWS D1.1/D1.1M .  
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Qualify all nondestructive testing personnel in accordance with the 
requirements of ASNT SNT-TC-1A  for Levels I or II in the applicable 
nondestructive testing method.  The inspector may be supported by 
assistant welding inspectors who are not qualified to ASNT SNT-TC-1A , and 
assistant inspectors may perform specific inspection functions under the 
supervision of the qualified inspector.

1.5.7   Symbols and Safety

Symbols shall be in accordance with AWS A2.4 , unless otherwise indicated.  
Safe welding practices and safety precautions during welding shall conform 
to AWS Z49.1 .

PART 2   PRODUCTS

2.1   WELDING EQUIPMENT AND MATERIALS

Provide all welding equipment, electrodes, welding wire, and fluxes 
capable of producing satisfactory welds when used by a qualified welder or 
welding operator performing qualified welding procedures.  All welding 
equipment and materials shall comply with the applicable requirements of 
AWS D1.1/D1.1M .

PART 3   EXECUTION

3.1   WELDING OPERATIONS

3.1.1   Requirements

Conform workmanship and techniques for welded construction to the 
requirements of AWS D1.1/D1.1M  and AISC 360 .  When AWS D1.1/D1.1M  and the 
AISC 360  specification conflict, the requirements of AWS D1.1/D1.1M  govern.

3.1.2   Identification

Identify all welds in one of the following ways:

a.  Submit written records to indicate the location of welds made by each 
welder, welding operator, or tacker.

b.  Identify all work performed by each welder, welding operator, or 
tacker with an assigned number, letter, or symbol to identify welds 
made by that individual.  The Contracting Officer may require welders, 
welding operators, and tackers to apply their symbol next to the weld 
by means of rubber stamp, felt-tipped marker with waterproof ink, or 
other methods that do not cause an indentation in the metal.  Place 
the identification mark for seam welds adjacent to the weld at 3 foot 
intervals.  Identification with die stamps or electric etchers is not 
allowed.

3.2   QUALITY CONTROL

Perform testing using an approved inspection or testing laboratory or 
technical consultant; or if approved, the Contractor's inspection and 
testing personnel may be used instead of the commercial inspection or 
testing laboratory or technical consultant.  Perform visual and ultrasonic 
inspections to determine conformance with paragraph STANDARDS OF 
ACCEPTANCE.  Conform procedures and techniques for inspection with 
applicable requirements of AWS D1.1/D1.1M , ASTM E165/E165M , ASTM E709.  
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Submit a quality assurance plan and records of tests and inspections.

3.3   STANDARDS OF ACCEPTANCE

Conform dimensional tolerances for welded construction, details of welds, 
and quality of welds with the applicable requirements of AWS D1.1/D1.1M  
and the contract drawings.  Perform nondestructive testing by visual 
inspection and ultrasonic methods.  The minimum extent of nondestructive 
testing shall be random ten percent of welds or joints, as indicated on 
the drawings.

3.3.1   Nondestructive Examination

The welding is subject to inspection and tests in the mill, shop, and 
field.  Inspection and tests in the mill or shop do not relieve the 
Contractor of the responsibility to furnish weldments of satisfactory 
quality.  When materials or workmanship do not conform to the 
specification requirements, the Government reserves the right to reject 
material or workmanship or both at any time before final acceptance of the 
structure containing the weldment.  Submit all records of nondestructive 
examination in accordance with paragraph "Acceptance Requirements".

3.4   GOVERNMENT INSPECTION AND TESTING

In addition to the inspection and tests performed by the Contractor for 
quality control, the Government will perform inspection and testing for 
acceptance to the extent determined by the Contracting Officer.  The costs 
of such inspection and testing will be borne by the Contractor if 
unsatisfactory welds are discovered, or by the Government if the welds are 
satisfactory.  The work may be performed by the Government's own forces or 
under a separate contract for inspection and testing.  The Government 
reserves the right to perform supplemental nondestructive and destructive 
tests to determine compliance with paragraph STANDARDS OF ACCEPTANCE.

3.5   WELDING IN CONTROLLED AREAS

All welded surfaces including those shop prepared and field prepared shall 
be free of cracks, craters, burrs, sharp edges, and weld splatter. The 
weld surface shall smooth to the touch. All surfaces shall be smooth 
enough to permit wiping surfaces with a cleaning cloth without snagging 
the cloth

3.6   CORRECTIONS AND REPAIRS

If inspection or testing indicates defects in the weld joints, repair 
defective welds using a qualified welder or welding operator as 
applicable.  Conduct corrections in accordance with the requirements of 
AWS D1.1/D1.1M  and the specifications.  Repair all defects in accordance 
with the approved procedures.  Repair defects discovered between passes 
before additional weld material is deposited.  Wherever a defect is 
removed and repair by welding is not required, blend the affected area 
into the surrounding surface to eliminate sharp notches, crevices, or 
corners.  After a defect is thought to have been removed, and before 
re-welding, examine the area by suitable methods to ensure that the defect 
has been eliminated.  Repaired welds shall meet the inspection 
requirements for the original welds.  Any indication of a defect is 
regarded as a defect, unless re-evaluation by nondestructive methods or by 
surface conditioning shows that no unacceptable defect is present.
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       -- End of Section --
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SECTION 05 12 00

STRUCTURAL STEEL
11/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN BUREAU OF SHIPPING (ABS)

ABS Rules for Material & Welding (2014)

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 201 (2006) AISC Certification Program for 
Structural Steel Fabricators

AISC 303 (2010) Code of Standard Practice for Steel 
Buildings and Bridges

AISC 325 (2011) Steel Construction Manual

AISC 326 (2009) Detailing for Steel Construction

AISC 341 (2010) Seismic Provisions for Structural 
Steel Buildings

AISC 360 (2010) Specification for Structural Steel 
Buildings

AISC DESIGN GUIDE 7 (2004) Industrial Buildings: Roofs to 
Anchor Rods

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 (2012) Standard Symbols for Welding, 
Brazing and Nondestructive Examination

AWS D1.1/D1.1M (2012; Errata 2011) Structural Welding 
Code - Steel

ASME INTERNATIONAL (ASME)

ASME B46.1 (2009) Surface Texture, Surface Roughness, 
Waviness and Lay

ASTM INTERNATIONAL (ASTM)

ASTM A123/A123M (2013) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products
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ASTM A153/A153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A307 (2014) Standard Specification for Carbon 
Steel Bolts and Studs, 60 000 PSI Tensile 
Strength

ASTM A325 (2014) Standard Specification for 
Structural Bolts, Steel, Heat Treated, 
120/105 ksi Minimum Tensile Strength

ASTM A36/A36M (2014) Standard Specification for Carbon 
Structural Steel

ASTM A490 (2014a) Standard Specification for 
Structural Bolts, Alloy Steel, Heat 
Treated, 150 ksi Minimum Tensile Strength

ASTM A500/A500M (2013) Standard Specification for 
Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and 
Shapes

ASTM A501 (2007) Standard Specification for 
Hot-Formed Welded and Seamless Carbon 
Steel Structural Tubing

ASTM A514/A514M (2005; R 2009) Standard Specification for 
High-Yield-Strength, Quenched and Tempered 
Alloy Steel Plate, Suitable for Welding

ASTM A53/A53M (2012) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless

ASTM A563 (2007a) Standard Specification for Carbon 
and Alloy Steel Nuts

ASTM A572/A572M (2015) Standard Specification for 
High-Strength Low-Alloy Columbium-Vanadium 
Structural Steel

ASTM A6/A6M (2012) Standard Specification for General 
Requirements for Rolled Structural Steel 
Bars, Plates, Shapes, and Sheet Piling

ASTM A780/A780M (2009) Standard Practice for Repair of 
Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings

ASTM A992/A992M (2011) Standard Specification for 
Structural Steel Shapes

ASTM B695 (2004; R 2009) Standard Specification for 
Coatings of Zinc Mechanically Deposited on 
Iron and Steel

ASTM F1554 (2007a; E 2011) Standard Specification for 
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Anchor Bolts, Steel, 36, 55, and 105-ksi 
Yield Strength

ASTM F436 (2011) Hardened Steel Washers

ASTM F844 (2007a) Washers, Steel, Plain (Flat), 
Unhardened for General Use

ASTM F959 (2009) Compressible-Washer-Type Direct 
Tension Indicators for Use with Structural 
Fasteners

         American Bureau of Ship Building (ABS)

CRANE MANUFACTURERS ASSOCIATION OF AMERICA (CMAA)

CMAA 70 (2010) Specification for Top Running 
Bridge and Gantry Type Multiple Girder 
Electric Overhead Traveling Cranes, No. 70

RESEARCH COUNCIL ON STRUCTURAL CONNECTIONS (RCSC)

RCSC S348 (2009) RCSC Specification for Structural 
Joints Using ASTM A325 or A490 Bolts

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC PA 1 (2000; E 2004) Shop, Field, and 
Maintenance Painting of Steel

SSPC PS 13.01 (1982; E 2004) Epoxy Polyamide Painting 
System

SSPC Paint 25 (1997; E 2004) Zinc Oxide, Alkyd, Linseed 
Oil Primer for Use Over Hand Cleaned 
Steel, Type I and Type II

SSPC SP 3 (1982; E 2004) Power Tool Cleaning

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1926.756 Steel Erection; Beams and Columns

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

1.2   SYSTEM DESCRIPTION

Provide the structural steel system, including coatings, complete and 
ready for use.  Structural steel systems including materials, 
installation, workmanship, fabrication, assembly, erection, inspection, 
quality control, and testing shall be provided in accordance with AISC 360  
and AISC 341  except as modified in this contract.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
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used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

DRE-7 Erection Plan, including description of temporary supports; G, 
AE

M-140 Erection Plan, including description of temporary supports; 
G, AE

ACE-3 Erection Plan, including description of temporary supports; 
G, AE

Passageway Erection Plan, including description of temporary 
supports; G, AE

RAE-4/RAE-SP-6 Erection Plan, including description of temporary 
supports; G, AE

DRE-7 Fabrication drawings including description of connections; G, 
AE

M-140 Fabrication drawings including description of connections; 
G, AE

ACE-3 Fabrication drawings including description of connections; 
G, AE

Passageway Fabrication drawings including description of 
connections; G, AE

RAE-4/RAE-SP-6 Fabrication drawings including description of 
connections; G, AE

SD-03 Product Data

Shop primer

Welding electrodes and rods; G, AE

Load indicator washers; G, AE

Crane Rail Pads; G, AE

SD-06 Test Reports

Class B coating; G

Bolts, nuts, and washers; G, AE

Supply the certified manufacturer's mill reports which clearly 
show the applicable ASTM mechanical and chemical requirements 
together with the actual test results for the supplied fasteners.

M-140-3 Overhead, top running crane rail beam; G, AE

M-140-4 Overhead, top running crane rail beam; G, AE
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DRE-7 Overhead, top running crane rail beam; G, AE

RAE-4 Overhead, top running crane rail beam; G, AE

M-140-3 Movable Roof Rail Alignment; G, AE

M-140-4 Movable Roof Rail Alignment; G, AE

DRE-7 Movable Roof Rail Alignment; G, AE

RAE-4 Movable Roof Rail Alignment; G, AE

SD-07 Certificates

Steel

Bolts, nuts, and washers

Galvanizing

Rail Surveyor Qualifications; G, AE

Rail Survey Equipment; G, AE

Rail Survey Procedure; G, AE

Rail Clip; G, AE

Overhead, Top Running Crane Rail Beam; G, AE

Erection Plan; G, AE

Movable Roof Rail Alignment; G, AE

AISC Quality Certification; G

Welding procedures and qualifications; G

Passageway As-Built Survey; G, AE

RAE-SP-6 & RAE-4 Scaled Weight at Completion of Rough Framing; G, 
AE

RAE-SP-6 & RAE-4 Scaled Weight at Completion of Enclosure; G, AE

1.4   AISC QUALITY CERTIFICATION

Work shall be fabricated in an AISC certified Category Std fabrication 
plant.

1.5   SEISMIC PROVISIONS

The structural steel system shall be provided in accordance with  AISC 341 .
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1.6   QUALITY ASSURANCE

1.6.1   Drawing Requirements

Submit fabrication drawings for approval prior to fabrication.  Prepare in 
accordance with AISC 326  and AISC 325 .  Fabrication drawings shall not be 
reproductions of contract drawings.   Include complete information for the 
fabrication and erection of the structure's components, including the 
location, type, and size of bolts, welds, member sizes and lengths, 
connection details, blocks, copes, and cuts.  Member sizes and connection 
types may not be substitued from those indicated on the contract drawings 
without written approval from the government. Double connections that 
require an erection seat to comply with OSHA 29 CFR 1926.756 (c)(1) shall 
be shown on the shop drawings, reviewed and approved by the structural 
engineer of record. Use AWS A2.4  standard welding symbols.  Shoring and 
temporary bracing not shown on the design drawings shall be designed and 
sealed by a registered professional engineer and submitted for record 
purposes, with calculations, as part of the drawings.  Member 
substitutions of details shown on the contract drawings shall be clearly 
highlighted on the fabrication drawings.  Explain the reasons for any 
deviations from the contract drawings.

The following fabrication drawing sets shall be submitted as seperate 
packages:

DRE-7 Fabrication Drawings
M-140 Fabrication Drawings
Passageway Fabrication Drawings
ACE-3 Fabrication Drawings
RAE-4/RAE-SP-6 Fabrication Drawings

1.6.2   Certifications

1.6.2.1   Rail Surveyor Qualifications

45 days prior to survey: Submit the company experience (minimum 5 years) 
and resumes of the personnel that will be performing the work.  The lead 
surveyor shall have performed at least 15 rail surveys within the past 12 
months. These qualifications are applicable for both the overhead crane 
rail and the movable roof rail survey.

1.6.2.2   Rail Survey Equipment

45 days prior to survey: Submit a list of the survey equipment; make and 
model. List the accuracy of the instrument(s) for the longest length of 
the rail being surveyed, and provide the most recent calibration data for 
the instruments (must be within 24 months of survey date). Contractor 
shall certify in writing that the equipment can provide the date required 
within the tolerances prescribed in CMAA 70. This equipment submittal is 
for both the overhead crane rail and movable roof rail survey.

1.6.2.3   Rail Survey Procedure

30 days prior to survey: submit a written narrative with a marked up 
drawing of the rail system showing the instrument locations and locations 
where personnel will be required to access.  Note the points that will be 
surveyed, and note additional data that will be collected. A separate rail 
survey procedure shall be provided for all enclosures and all rail systems 
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for a total of 8 rail survey procedures.

1.6.2.4   Overhead, Top Running Crane Rail Beam

10 days prior to the survey: the contractor shall coordinate a meeting at 
the site.  The contractor, their surveyor, NAVFAC, Navy Crane Center, A/E, 
and PNS Code 980, 710, and 2370 personnel shall be invited to the 
meeting.  As a minimum the agenda shall address the status of the rail 
installation, the data to be collected, the requirements of the rail 
alignment CMAA 70 and related requirements, access to the rail system for 
the surveyors, etc.

Rail Survey Data Submission #1: The contractor shall submit the raw survey 
data that was collected by the surveyor within 5 days of the survey.  The 
data shall be supplied in its raw form (copies of surveyors log book and 
sketches, and the data shall be input into the attached forms. 

Rail Survey Submission #2: Within 15 days of the survey, The contractor 
shall submit a letter stating that rail alignment does or does not meet 
the project specifications, signed by both the contractor and signed and 
stamped by the surveyor.  The contractor shall submit with the letter the 
required data sheets per the specification.

Areas which are found to be out of tolerance shall be identified to the 
Contracting Officer in writing and a schedule and corrective action plan 
shall be submitted within the 15 day period. Submission #1 and Submission 
#2 shall be required to be submitted with any re-survey. 

Rail clips shall be inspected and certified to be installed in accordance 
with manufacturers and CMAA requirements. Certification shall be provided 
in the submittal documentation below. 

If the rail alignment installation/survey is not accepted by the 
Government, a new survey shall be rescheduled and the submissions be made 
again.

The following survey results and applicable acompanying 
information/documentation for each crane shall be provided as follows:

M-140-3 Overhead, top running crane rail beam
M-140-4 Overhead, top running crane rail beam
DRE-7 Overhead, top running crane rail beam
RAE-4 Overhead, top running crane rail beam

1.6.2.5   Erection Plan

Submit for record purposes.  Indicate the sequence of erection, temporary 
shoring and bracing.

Submit the following Erection Plans:

DRE-7 Erection Plan
M-140 Erection Plan
Passageway Erection Plan
ACE-3 Erection Plan
RAE-4/RAE-SP-6 Erection Plan
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1.6.2.6   Welding Procedures and Qualifications

Refer to specification 05 05 23.16.

Conform to all requirements specified in AWS D1.1/D1.1M .

1.6.2.7   Movable Roof Rail Alignment

10 days prior to the survey: The contractor shall coordinate a meeting at 
the site or conference call.  The contractor, their surveyor, NAVFAC, A/E, 
and PNS Code 980 and 2370 personnel shall be invited to the meeting/call.  
As a minimum the agenda shall address the status of the rail installation, 
the data to be collected, the requirements of the rail alignment and 
related requirements, access to the rail system for the surveyors, etc.

Rail Survey Data Submission #1: The contractor shall submit the raw survey 
data that was collected by the surveyor within 5 days of the survey.  The 
data shall be supplied in its raw form (copies of surveyors log book and 
sketches, and the data shall be input into the attached forms.

Rail Survey Submission #2: Within 15 days of the survey, The contractor 
shall submit a letter stating that rail alignment does or does not meet 
the project specifications, signed by both the contractor and signed and 
stamped by the surveyor.  The contractor shall submit with the letter the 
required data sheets per the specification. Included in the letter shall 
be the rail alignment criteria required by the gear motor equipment 
manufacturer.  

Areas which are found to be out of tolerance shall be identified to the 
Contracting Officer in writing and a schedule and corrective action plan 
shall be submitted. Submission #1 and Submission #2 shall be required to 
be submitted with any re-survey. 

Rail clips shall be inspected and certified to be installed in accordance 
with manufacturers and CMAA requirements. Certification shall be provided 
in the submittal documentation below.

If the rail alignment installation/survey is not accepted by the 
Government, a new survey shall be rescheduled and the submissions be made 
again.

The following survey results and applicable accompanying 
information/documentation shall be submitted for each roof system:

M-140-3 Movable Roof Rail Alignment
M-140-4 Movable Roof Rail Alignment
DRE-7 Movable Roof Rail Alignment
RAE-4 Movable Roof Rail Alignment

1.6.2.8   Passageway As-Built Survey

Fabrication of the passageways shall not be finalized until all the 
structures of Volumes 2,3,4 and 5 have been erected and their precise 
as-built location can be determined. The as-built location of the 
structures shall be determined by a licensed surveyor. As a minimum, the 
survey shall locate the structures of Volumes 2,3,4 and 5 and the existing 
crane rails. The dimensions of the passageways shall be adjusted as 
necessary based on the as-built locations of the structures. Submit the 
survey as well as any proposed adjustments to the Government for review 
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prior to proceeding with the affected part of the work.

1.6.2.9   RAE-SP-6 & RAE-4 Scaled Weight at Completion of Rough Framing

Contractor shall scale/weigh the RAE-SP-6 and RAE-4 structures after the 
rough framing, structural steel connections and floor plate work is 
complete but prior to the installation of siding and finishes. Contractor 
shall submit the results of each weigh-in to the Government. 

1.6.2.10   RAE-SP-6 & RAE-4 Scaled Weight at Completion of Enclosure

Contractor shall scale/weigh the RAE-SP-6 and RAE-4 structures after the 
enclosures are complete. Contractor shall submit the results of each 
weigh-in to the Government. 

PART 2   PRODUCTS

2.1   STEEL

2.1.1   Steel General

Member sizes, plate thickness and connection information specified on the 
drawings may not be substituted without written approval from the 
engineer.  The structures of Volume 4 (RAE-SP-6 and RAE-4) shall be 
maintained as lightweight as possible and therefore substitutions for 
haevier material than what is specified is not permitted.

2.1.2   Structural Steel Connection Plates, Angles and Channel

ASTM A36/A36M unless noted otherwise.

2.1.3   High-Strength Structural Steel

2.1.3.1   Low-Alloy Steel

ASTM A572/A572M  , Grade 50 ksi.  

2.1.4   Floor & Roof Plate & Sheets

ASTM A36/A36M. Utilize largest sheets possible. Floor and roof plate shall 
be detailed to be installed in a minimum of three span condition over 
support framing. Floor plate specified for the structures of Volume 4 
(RAE-SP-6 and RAE-4) may not be substituted for thicker material.

2.1.5   Wide Flange, WT and H-Pile Members

Wide flange shapes, ASTM A992/A992M .

2.1.6   Steel Plate for Lifting Pads

ABS EH-36 Steel or MIL-S-22698 Class C, SH

2.1.7   Structural Steel Tubing

ASTM A500/A500M , Grade B; ASTM A501;

2.1.8   Steel Pipe

ASTM A53/A53M, Type E or S, Grade B, weight class as specified.
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2.2   BOLTS, NUTS, AND WASHERS

Provide the following unless indicated otherwise.

2.2.1   Structural Steel, Steel Pipe

2.2.1.1   Bolts

ASTM A325, Type 1,  ASTM A490, Type 1.  The bolt heads and the nuts of the 
supplied fasteners must be marked with the manufacturer's identification 
mark, the strength grade and type specified by ASTM specifications.

2.2.1.2   Nuts

ASTM A563, Grade and Style for applicable ASTM bolt standard recommended.

2.2.1.3   Washers

ASTM F844 washers for ASTM A307 bolts, and ASTM F436 washers for ASTM A325 
and ASTM A490 bolts.

Provide tapered or beveled washers at bolted connections to C-Channel 
flanges to compensate for lack of parallism in the flange surfaces.

2.2.2   High-Strength Structural Steel and Structural Steel Tubing

2.2.2.1   Bolts

 ASTM A325, Type 1  ASTM A490, Type 1 or 2.

2.2.2.2   Nuts

 ASTM A563, Grade and Style as specified in the applicable ASTM bolt 
standard.

2.2.2.3   Washers

 ASTM F436, plain carbon steel.

2.2.3   Foundation Anchorage

2.2.3.1   Anchor Bolts

ASTM F1554 Gr 36 55 , Class 1A .  

2.2.3.2   Anchor Nuts

 ASTM A563, Grade A, hex style. 

2.2.3.3   Anchor Washers

ASTM F844.  

2.2.3.4   Anchor Plate Washers

ASTM A36/A36M 
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2.2.4   Load Indicator Washers

 ASTM F959.  Provide ASTM B695, Class 50, Type 1 galvanizing.

2.3   STRUCTURAL STEEL ACCESSORIES

2.3.1   Welding Electrodes and Rods

AWS D1.1/D1.1M .

2.3.2   Welded Shear Stud and threaded stud Connectors

AWS D1.1/D1.1M .

2.4   SHOP PRIMER

SSPC Paint 25 , (alkyd primer) or  SSPC PS 13.01  epoxy-polyamide, green 
primer (Form 150) type 1, except provide a Class B coating in accordance 
with AISC 325  for slip critical joints.  Primer shall conform to Federal, 
State, and local VOC regulations.  If flash rusting occurs, re-clean the 
surface prior to application of primer.

2.5   GALVANIZING

ASTM A123/A123M  or ASTM A153/A153M , as applicable, unless specified 
otherwise galvanize after fabrication where practicable. Galvanize all 
steel and associated fasteners exposed to weather unless noted otherwise 
in section 09 97 13.26.

2.6   FABRICATION

2.6.1   Markings

Prior to erection, members shall be identified by a painted erection mark. 
Connecting parts assembled in the shop for reaming holes in field 
connections shall be match marked with scratch and notch marks.  Do not 
locate erection markings on areas to be welded.  Do not locate match 
markings in areas that will decrease member strength or cause stress 
concentrations.  Affix embossed tags to hot-dipped galvanized members.

2.6.2   Shop Primer

Shop prime structural steel, except as modified herein, in accordance with 
SSPC PA 1 .  Do not prime steel surfaces embedded in concrete, galvanized 
surfaces,  surfaces to receive epoxy coatings, or surfaces within 0.5 inch 
of the toe of the welds prior to welding (except surfaces on which metal 
decking is to be welded).  Slip critical surfaces shall be primed with a 
Class B coating.  Prior to assembly, prime surfaces which will be 
concealed or inaccessible after assembly.  Do not apply primer in foggy or 
rainy weather; when the ambient temperature is below 45 degrees F or over 
95 degrees F; or when the primer may be exposed to temperatures below 40 
degrees F within 48 hours after application, unless approved otherwise by 
the Contracting Officer.

2.6.2.1   Cleaning

SSPC SP 6/NACE No.3 , except steel exposed in spaces above ceilings, attic 
spaces, furred spaces, and chases that will be hidden to view in finished 
construction may be cleaned to SSPC SP 3  when recommended by the shop 
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primer manufacturer.  Maintain steel surfaces free from rust, dirt, oil, 
grease, and other contaminants through final assembly.

2.6.2.2   Primer

Apply primer to a minimum dry film thickness of 2.0 mil except provide the 
Class B coating for slip critical joints in accordance with the coating 
manufacturer's recommendations.  Repair damaged primed surfaces with an 
additional coat of primer.

2.7   DRAINAGE HOLES

Adequate drainage holes shall be drilled to eliminate water traps.  Hole 
diameter shall be 1/2 inch and location shall be indicated on the detail 
drawings.  Hole size and location shall not affect the structural 
integrity.

PART 3   EXECUTION

3.1   FABRICATION

Fabrication shall be in accordance with the applicable provisions of 
AISC 303  and AISC 325 .  Fabrication and assembly shall be done in the shop 
to the greatest extent possible.  The fabricating plant shall be certified 
under the AISC 201  for Category CBD  structural steelwork.

Compression joints depending on contact bearing shall have a surface 
roughness not in excess of 500 micro inch as determined by ASME B46.1 , and 
ends shall be square within the tolerances for milled ends specified in 
ASTM A6/A6M.

Shop splices of members between field splices will be permitted only where 
indicated on the Contract Drawings.  Splices not indicated require the 
approval of the Contracting Officer.

Fabrication of the passageways shall not be finalized until all the 
structures of Volumes 2,3,4 and 5 have been erected and their precise 
as-built location can be determined. The as-built location of the 
structures shall be determined by a licensed surveyor. As a minimum, the 
survey shall locate the structures of Volumes 2,3,4 and 5 and the existing 
crane rails. The dimensions of the passageways shall be adjusted as 
necessary based on the as-built locations of the structures. Submit the 
proposed adjustments to the Government for review prior to proceeding with 
the affected part of the work. 

3.2   INSTALLATION

3.2.1   Overhead, Top Running Cranes

Runway rails and beams shall be provided in accordance with 
AISC DESIGN GUIDE 7  and CMAA 70, except that in case of conflict, the 
requirements of CMAA 70 shall govern.  Crane rail splices shall be bolted 
or welded.  Rails shall be aligned in all directions in accordance with 
all applicable CMAA dimensional tolerance provisions as well as the NAVFAC 
Navy Crane Center provisions. In the case of conflict between CMAA and the 
Navy Crane Center, the Contractor shall request clarification through the 
Contracting Officer. In addition, provide a maximum vertical difference of 
0.03 inch in the elevation between adjacent runway rail tops and adjacent 
runway beam tops at joints, a maximum horizontal rail separation at joints 
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not to exceed 0.0625 inch.  Vertical and horizontal alignment at joints 
should be maintained as closely as possible.  Spliced rails shall be a 
minimum of 10 feet in length. Rail joints shall be ground flush as 
necessary to provide a smooth transition from each rail segment to the 
next. Provide adjustable runway support connections to allow placement of 
the crane rails and beams to the tolerances specified.  Rail joints on 
opposite sides of the runway shall be staggered.  Stagger rail joints a 
minimum of one foot, except that the stagger shall not be the same as the 
crane wheel spacing.

3.2.1.1   Crane Rail Pads

Crane Rail pads shall be provided to dampen vibration and noise. The crane 
rail pads shall be installed between the underside of the crane rail and 
the top of the crane girder. The crane rail pads shall be a fabric 
reinforced, oil resistant elastomer with a laminated thermoplastic surface 
such as Fabreeka-LTP Crane Rail Pad Type CR2-3 or CR17-5 or approved 
similar. Contractor shall coordinate crane rail anchorage with the crane 
rail pads. Contractor shall coordinate crane rail loading capacity with 
crane rail size and proposed wheel loadings. Crane Rail Pads shall be 
fabricated and installed in accordance with all manufactuer specifications 
and recommendations. 

3.2.2   Movable Roof Rails

Movable Roof Runway rails and beams shall be provided in accordance with 
CMAA 70. Crane rail splices shall be bolted or welded.  Rails shall be 
aligned in all directions in accordance with all applicable CMAA 70 
dimensional tolerance provisions. CMAA 70 is not applicable to movable 
roof rails, however the rail requirements and tolerances outlined in CMAA 
70 shall apply to the installation of movable roof rails for the purposes 
of this project. In addition, provide a maximum vertical difference of 
0.03 inch in the elevation between adjacent runway rail tops and adjacent 
runway beam tops at joints, a maximum horizontal rail separation at joints 
not to exceed 0.0625 inch.  Vertical and horizontal alignment at joints 
should be maintained as closely as possible.  Spliced rails shall be a 
minimum of 10 feet in length. Rail joints shall be ground flush as 
necessary to provide a smooth transition from each rail segment to the 
next. Provide adjustable runway support connections to allow placement of 
the crane rails and beams to the tolerances specified.  Rail joints on 
opposite sides of the runway shall be staggered.  Stagger rail joints a 
minimum of one foot, except that the stagger shall not be the same as the 
crane wheel spacing.

3.3   ERECTION - GENERAL

a.  Erection of structural steel, shall be in accordance with the 
applicable provisions of AISC DESIGN GUIDE 10,  AISC 303 and AISC 325 .  
Erection plan shall be reviewed, stamped and sealed by a licensed 
structural engineer. Steel shall be erected in accordance with 

b.  Steel erection shall be performed in accordance with the safety 
regulations prescribed in OSHA 29 CFR 1926 Subpart R.

c.  Where column baseplates do not include a minimum of four anchor bolts, 
the contractor shall shore, guy or brace the tops of the columns 
against lateral movemente or overturning until the columns are 
otherwised made stable by the permanent structure.
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Provide for drainage in structural steel.  After final positioning of 
steel members, provide full bearing under base plates and bearing plates 
using nonmetallic nonshrink grout.  Place grout in accordance with the 
manufacturer's instructions.

3.3.1   STORAGE

Material shall be stored out of contact with the ground or standing water 
in such manner and location as will minimize deterioration.

3.4   CONNECTIONS

Except as modified in this section, connections not detailed shall be 
designed in accordance with the current editions of AISC 325  , AISC 360  & 
RCSC S348.  Design sketches and calculations for structural steel 
connections shall be sealed and signed by a licensed structural engineer 
with experience in the design of structural steel connections. Connections 
for the structures of Volume 4 (RAE-SP-6 and RAE-4) shall be designed as 
light weight as possible. Connections may not be over designed for the 
purposes for repeatabilty or otherwise.

Beam end reactions not indicated on the drawings shall be designed for 1/2 
of the maximum uniform distributed load of the beam in accordance with the 
current edition of AISC 325 . Moment forces not indicated on the drawings 
shall be designed for 100% of the full plastic bending capacity of the 
connected member in accordance with Specification F of AISC 360 . Bracing 
axial forces not indicated on the drawings shall be designed for 100% of 
the buckling strength of the brace in accordance with Part 4 of AISC 325  
and Specification E of AISC 360 . Brace member unbraced lengths shall be 
considered to be from work point to work point. Brace connection shall be 
designed using the uniform force method.  All forces are note on the 
drawings shall be considered to be unfactored (ASD).

Build connections into existing work.  Do not tighten anchor bolts set in 
concrete with impact torque wrenches.  Punch, subpunch and ream, or drill 
bolt holes perpendicular to the surface of the member.  Holes shall not be 
cut or enlarged by burning.  Bolts, nuts, and washers shall be galvanized 
and be clean of dirt and rust, and lubricated immediately prior to 
installation.

3.4.1   High-Strength Bolts

 ASTM A325 and  ASTM A490 bolts shall be fully tensioned to 70 percent of 
their minimum tensile strength.  Bolts shall be installed in connection 
holes and initially brought to a snug tight fit.  After the initial 
tightening procedure, bolts shall then be fully tensioned, progressing 
from the most rigid part of a connection to the free edges.

3.5   GAS CUTTING

Use of gas-cutting torch in the field for correcting fabrication errors 
shall not be permitted on any  member in the structural framing.  

3.6   WELDING

AWS D1.1/D1.1M , except use only shielded metal arc welding and low 
hydrogen electrodes for ASTM A514/A514M  steel.  Grind exposed welds smooth 
as indicated.  Provide AWS D1.1/D1.1M  qualified welders, welding 
operators, and tackers.
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The Contractor shall develop and submit the Welding Procedure 
Specifications (WPS) for all welding, including welding done using 
prequalified procedures.  Prequalified procedures may be submitted for 
information only; however, procedures that are not prequalified shall be 
submitted for approval.

3.7   Floor & Roof Plate

Floor and roof plate steel shall be installed as specified on the contract 
drawings.  Floor and roof plate shall be installed in a minimum three span 
condition over support framing. Seams between adjacent sections of floor 
plate shall be seal welded and ground flush where indicated on plan.  All 
roof plate sections shall be fully seal welded for water tightness  

3.8   GALVANIZING REPAIR

Provide as indicated or specified.  Galvanize after fabrication where 
practicable.  Repair damage to galvanized coatings using ASTM A780/A780M  
zinc rich paint for galvanizing damaged by handling, transporting, 
cutting, welding, or bolting.  Do not heat surfaces to which repair paint 
has been applied.

3.9   FIELD QUALITY CONTROL

Perform field tests, and provide labor, equipment, and incidentals 
required for testing.  The Contracting Officer shall be notified in 
writing of defective welds, bolts, nuts, and washers within 7 working days 
of the date of weld inspection.

3.9.1   Welds

3.9.1.1   Visual Inspection

AWS D1.1/D1.1M .  Furnish the services of AWS-certified welding inspectors 
for fabrication and erection inspection and testing and verification 
inspections.  Welding inspectors shall visually inspect and mark welds, 
including fillet weld end returns.

Inspection by the Government will include proper preparation, size, gaging 
location, and acceptability of welds; identification marking; operation 
and current characteristics of welding sets in use.

3.9.2   Overhead, Top Running Crane Rails and Beams

Runway rails and beams shall be surveyed (horizontally and vertically) 
after installation to verify compliance with the tolerance requirements of 
AISC DESIGN GUIDE 7 , CMAA 70, and the additional alignment tolerance 
requirements specified in this section.  After each survey, submit a 
written report to the Contracting Officer in accordance with the 
"Certifications" section of this specification. As a minimum, the report 
that include the following information:  field alignment survey results, 
tolerance requirements, areas out of tolerance, and proposed corrective 
measures. Proposed corrective measures shall be approved by the 
Contracting Officer. Following completion of corrective measures, areas 
that were previously out of tolerance shall be re-surveyed and another 
written report shall be furnished to the Contracting Officer.  Field 
surveys shall be performed and sealed by a registered land surveyor.

All work performed related to the crane systems including the rail systems 
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shall be coordinated with the requirements of the Navy's Crane Center.

3.9.3   Rail Clip

Rail clips for overhead top running crane shall be provided and installed 
in accordance with CMAA 70 and manufacturer's requirements. Rail clips 
shall be inspected as part of the overall rail surveys and inspections.

3.9.4   Rail Clips for Movable Roofs Rails

Rail clips for movable roof rails shall be provided and installed in 
accordance with the same requirements outlined in CMAA 70 as well as the 
manufacturer's requirements. CMAA 70 is not applicable to movable roof 
rails, however the rail clip requirements and tolerances outlined in CMAA 
70 shall apply to movable roof rail clips for the purposes of this 
project. Rail clips shall be inspected as part of the overall rail surveys 
and inspections.

3.9.5   High-Strength Bolts

3.9.5.1   Testing Bolt, Nut, and Washer Assemblies

Test a minimum of 3 bolt, nut, and washer assemblies from each mill 
certificate batch in a tension measuring device at the job site prior to 
the beginning of bolting start-up.  Demonstrate that the bolts and nuts, 
when used together, can develop tension not less than the provisions 
specified in AISC 360 , depending on bolt size and grade.  The bolt tension 
shall be developed by tightening the nut.  A representative of the 
manufacturer or supplier shall be present to ensure that the fasteners are 
properly used, and to demonstrate that the fastener assemblies supplied 
satisfy the specified requirements.

3.9.5.2   Inspection

Inspection procedures shall be in accordance with AISC 360 .  Confirm and 
report to the Contracting Officer that the materials meet the project 
specification and that they are properly stored. Confirm that the faying 
surfaces have been properly prepared before the connections are 
assembled.  Observe the specified job site testing and calibration, and 
confirm that the procedure to be used provides the required tension.  
Monitor the work to ensure the testing procedures are routinely followed 
on joints that are specified to be fully tensioned.

The Contractor shall inspect calibration of torque wrenches for 
high-strength bolts. Torque wrenches found to be out of calibration shall 
not be used and shall be reported immediately to the contracting officer.

3.9.5.3   Testing

The Government has the option to perform nondestructive tests on 5 percent 
of the installed bolts to verify compliance with pre-load bolt tension 
requirements.  The Contractor shall allow access for the Government to 
perform the tests.  The nondestructive testing will be done in-place using 
an ultrasonic measuring device or any other device capable of determining 
in-place pre-load bolt tension.  The test locations shall be selected by 
the Contracting Officer.  If more than 10 percent of the bolts tested 
contain defects identified by testing, then all bolts used from the batch 
from which the tested bolts were taken, shall be tested at the 
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Contractor's expense.  Retest new bolts after installation at the 
Contractor's expense.

    

Attachments: Rail Survey Data Form

    -- End of Section --
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SECTION 05 21 19

OPEN WEB STEEL JOIST FRAMING
07/07

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN WELDING SOCIETY (AWS)

AWS B2.1/B2.1M (2009) Specification for Welding Procedure 
and Performance Qualification

AWS D1.1/D1.1M (2012; Errata 2011) Structural Welding 
Code - Steel

STEEL JOIST INSTITUTE (SJI)

SJI LOAD TABLES (2005; Errata 1 2006; Errata 2 2007; 
Errata 3 2007) 42nd Edition Catalog of 
Standard Specifications Load Tables and 
Weight Tables for Steel Joists and Joist 
Girders

SJI MANUAL (2009) 80 Years of Open Web Steel Joist 
Construction

SJI TD 10 (2003) Technical Digest No. 10 - Design of 
Fire Resistive Assemblies with Steel Joists

SJI TD 8 (2008) Technical Digest No. 8 - Welding Of 
Open-Web Steel Joists And Joist Girders; 
2nd Edition

SJI TD 9 (2008) Technical Digest No. 9 - Handling 
and Erection of Steel Joists and Joist 
Girders; 3rd Edition

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC Paint 15 (1999; E 2004) Steel Joist Shop Primer

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.1200 Hazard Communication

29 CFR 1926 Safety and Health Regulations for 
Construction

29 CFR 1926.757 Steel Erection; Open Web Steel Joists
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1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Welder qualification; G

Material Safety Data Sheet; G (MSDS) per OSHA 29 CFR 1910.1200

SD-02 Shop Drawings

Steel joist framing; G, AE

SD-06 Test Reports

Erection inspection; G

Welding inspections; G

SD-07 Certificates

Accessories; G

Certification of Compliance; G

1.3   REGULATORY REQUIREMENT

All joist girder framing must conform to 29 CFR 1926.757 .  Secure all 
joist bridging and anchoring in place prior to the application of any 
construction loads.  Distribute temporary loads so that joist capacity is 
not exceeded.  Do not apply loads to bridging.

1.4   DELIVERY AND STORAGE

Handle, transport, and store joists and joist girders in a manner to 
prevent damage affecting their structural integrity.  Store all items off 
the ground in a well drained location protected from the weather and 
easily accessible for inspection and handling.

1.5   QUALITY ASSURANCE

All work must comply with the requirements set forth in 29 CFR 1926 .

1.5.1   Drawing Requirements

Submit steel joist framing drawings.  Show joist type and size, layout in 
plan, and erection details including methods of anchoring, framing at 
openings, type and spacing of bridging, requirements for field welding, 
and details of accessories as applicable.

1.5.2   Certification of Compliance

Prior to construction commencement, submit Material Safety Data Sheetper 
29 CFR 1910.1200  for steel joists , and certification for welder 
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qualification, compliance with AWS B2.1/B2.1M , welding operation, and 
tacker, stating the type of welding and positions qualified for, the code 
and procedure qualified under, date qualified, and the firm and individual 
certifying the qualification tests.

Submit certification of compliance for the following:
SJI MANUAL
SJI TD 8
SJI TD 9
SJI TD 10
29 CFR 1926
29 CFR 1926.757

PART 2   PRODUCTS

2.1   JOISTS, JOIST GIRDERS, AND ACCESSORIES

Provide design data from SJI LOAD TABLES  for the joist series indicated.

2.2   PAINTING

2.2.1   Shop Painting

Clean and prime joists in accordance with SSPC Paint 15 .  Finish coat of 
paint is specified in Section 09 97 13.26 COATING OF STEEL WATERFRONT 
STRUCTURES.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Handling and Erection

Conform to SJI LOAD TABLES  for the joist series indicated.

3.1.2   Welding

All welding must conform to AWS B2.1/B2.1M  and AWS D1.1/D1.1M .

3.2   BEARING PLATES

Provide bearing plates to accept full bearing after the supporting members 
have been plumbed and properly positioned, but prior to placing 
superimposed loads.  The area under the plate must be damp-packed solidly 
with bedding mortar, except where nonshrink grout is indicated on the 
drawings.  Bedding mortar and grout must be as specified in Section 
03 30 00 CAST-IN-PLACE CONCRETE.

3.3   PAINTING

3.3.1   Touch-Up Painting

After erection of joists and joist girders, touch-up connections and areas 
of abraded shop coat with paint of the same type used for the shop coat.

3.3.2   Field Painting

Paint joists and joist girders requiring a finish coat in conformance with 
the requirements of Section 09 97 13.26 COATING OF WATERFRONT STEEL 
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STRUCTURES.

3.4   VISUAL INSPECTIONS

3.4.1   Erection Inspection

AWS D1.1/D1.1M , Section 6.  Perform erection inspection and field welding 
inspections with AWS certified welding inspectors.  Welding inspectors 
must visually inspect and mark welds.

        -- End of Section --
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SECTION 05 30 00

STEEL DECKS
11/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI D100 (1991; R 2008) Cold-Formed Steel Design 
Manual

AISI SG03-3 (2002; Suppl 2001-2004; R 2008) 
Cold-Formed Steel Design Manual Set

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2012; Errata 2011) Structural Welding 
Code - Steel

AWS D1.3/D1.3M (2008; Errata 2008) Structural Welding 
Code - Sheet Steel

ASTM INTERNATIONAL (ASTM)

ASTM A1008/A1008M (2013) Standard Specification for Steel, 
Sheet, Cold-Rolled, Carbon, Structural, 
High-Strength Low-Alloy and High-Strength 
Low-Alloy with Improved Formability, 
Solution Hardened, and Bake Hardened

ASTM A123/A123M (2013) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A36/A36M (2014) Standard Specification for Carbon 
Structural Steel

ASTM A653/A653M (2013) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM A780/A780M (2009) Standard Practice for Repair of 
Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings

ASTM A792/A792M (2010) Standard Specification for Steel 
Sheet, 55% Aluminum-Zinc Alloy-Coated by 
the Hot-Dip Process
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ASTM D1056 (2014) Standard Specification for Flexible 
Cellular Materials - Sponge or Expanded 
Rubber

ASTM D1149 (2007; R 2012) Standard Test Method for 
Rubber Deterioration - Surface Ozone 
Cracking in a Chamber

ASTM D746 (2013) Standard Test Method for 
Brittleness Temperature of Plastics and 
Elastomers by Impact

ASTM E84 (2014) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

FM GLOBAL (FM)

FM APP GUIDE (updated on-line) Approval Guide 
http://www.approvalguide.com/

FM DS 1-28 (2002) Design Wind Loads

STEEL DECK INSTITUTE (SDI)

SDI 31 (2007) Design Manual for Composite Decks, 
Form Decks, and Roof Decks

SDI DDMO3 (2004; Errata 2006; Add 2006) Diaphragm 
Design Manual; 3rd Edition

SDI DDP (1987; R 2000) Deck Damage and Penetrations

SDI MOC2 (2006) Manual of Construction with Steel 
Deck

U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 3-301-01 (2013) Structural Engineering

UNDERWRITERS LABORATORIES (UL)

UL 209 (2011) Cellular Metal Floor Raceways and 
Fittings

UL 580 (2006; Reprint Oct 2013) Tests for Uplift 
Resistance of Roof Assemblies

UL Bld Mat Dir (2012) Building Materials Directory

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings;G, AE
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Fabrication Drawings;G, AE

Flexible Closure Strips;G, AE

Cant Strips; G, AE

Metal Closure Strips;G, AE

SD-03 Product Data

Accessories;G, AE

Galvanizing Repair Paint;G, AE

Joint Sealant Material;G, AE

Powder-Actuated Tool Operator

SD-07 Certificates

. Welding Procedures;G

Fire Safety

Wind Storm Resistance

Welder Qualifications; G

1.3   QUALITY ASSURANCE

1.3.1   Deck Units

Furnish deck units and accessory products from a manufacturer regularly 
engaged in manufacture of steel decking.  Provide manufacturer's 
certificates attesting that the decking material meets the specified 
requirements.

1.3.2   Certification of Powder-Actuated Tool Operator

Manufacturer's certificate attesting that the operators are authorized to 
use the low velocity powder-actuated tool.

1.3.3   Qualifications for Welding Work

Follows Welding Procedures in accordance with AWS D1.1/D1.1M .  

Submit qualified Welder Qualifications in accordance with AWS D1.1/D1.1M , 
or under an equivalent approved qualification test.  Perform tests on test 
pieces in positions and with clearances equivalent to those actually 
encountered.  If a test weld fails to meet requirements, perform an 
immediate retest of two test welds until each test weld passes.  Failure 
in the immediate retest will require the welder be retested after further 
practice or training, performing a complete set of test welds.
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1.3.4   Regulatory Requirements

1.3.4.1   Fire Safety

Test roof deck as a part of a roof deck construction assembly of the type 
used for this project, listing as fire classified in the UL Bld Mat Dir , 
or listing as Class I construction in the FM APP GUIDE, and so labeled.

1.3.4.2   Wind Storm Resistance

Provide roof construction assembly capable of withstanding an uplift 
pressure of 60 pounds per square foot when tested in accordance with the 
uplift pressure test described in the FM DS 1-28  or as described in UL 580  
and in general compliance with UFC 3-301-01 .

1.3.5   Fabrication Drawings

Show type and location of units, location and sequence of connections, 
bearing on supports, methods of anchoring, attachment of accessories, 
adjusting plate details, size and location of holes to be cut and 
reinforcement to be provided, the manufacturer's erection instructions and 
other pertinent details.

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver deck units to the site in a dry and undamaged condition.  Store 
and handle steel deck in a manner to protect it from corrosion, 
deformation, and other types of damage.  Do not use decking for storage or 
as working platform until units have been fastened into position.  
Exercise care not to damage material or overload decking during 
construction.  The maximum uniform distributed storage load must not 
exceed the design live load. Stack decking on platforms or pallets and 
cover with weathertight ventilated covering.  Elevate one end during 
storage to provide drainage.  Maintain deck finish at all times to prevent 
formation of rust.  Repair deck finish using touch-up paint.  Replace 
damaged material.

1.5   DESIGN REQUIREMENTS FOR ROOF DECKS

1.5.1   Properties of Sections

Properties of metal roof deck sections must comply with engineering design 
width as limited by the provisions of AISI D100 .

1.5.2   Allowable Loads

Indicate total uniform dead and live load for detailing purposes.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Steel Sheet

Flat rolled carbon steel sheets of structural quality, thickness not less 
than indicated 0.035 inch before coating, meeting the requirements of 
AISI SG03-3 , except as modified herein.  
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2.1.2   Steel Coating

ASTM A653/A653M  designation G90  galvanized, or ASTM A792/A792M  designation
 AZ55, aluminum-zinc alloy.  Apply coating to both sides of sheet.  
Conform to UL 209  for coating on decking provided as wire raceways.

2.1.3   Mixes

2.1.3.1   Galvanizing Repair Paint for Floor Decks

Provide a high-zinc-dust content paint for regalvanizing welds in 
galvanized steel conforming to ASTM A780/A780M .

2.1.4   Galvanized Steel Angles for Roof Decks

Provide hot-rolled carbon steel angles conforming to ASTM A36/A36M, 
merchant quality, Grade Designation SAE/AISI 1023 or SAE/AISI 1025, and 
hot-dip galvanized in accordance with ASTM A123/A123M .

2.1.5   Joint Sealant Material for Roof Decks

Provide a nonskinning, gun-grade, bulk compound material as recommended by 
the manufacturer.

2.1.6   Galvanizing Repair Paint for Roof Decks

Provide a high zinc-dust content paint for regalvanizing welds in 
galvanized steel and shall conform to ASTM A780/A780M .

2.1.7   Flexible Closure Strips for Roof Decks

Provide strips made of elastomeric material specified and premolded to the 
configuration required to provide tight-fitting closures at open ends and 
sides of steel roof decking.

Provide a vulcanized, closed-cell, expanded chloroprene elastomer having 
approximately 3.5 psi compressive-deflection at 25 percent deflection 
(limits), conforming to ASTM D1056, Grade No. SCE 41, with the following 
additional properties:

Brittleness temperature of minus 40 degrees F when tested in 
accordance with ASTM D746.

Flammability resistance with a flame spread rating of less than 25 
when tested in accordance with ASTM E84.

Resistance to ozone must be "no cracks" after exposure of a sample 
kept under a surface tensile strain of 25 percent to an ozone 
concentration of 100 parts per million of air by volume in air for 100 
hours at 104 degrees F and tested in accordance with ASTM D1149.

Provide an elastomeric type adhesive with a chloroprene base as 
recommended by the manufacturer of the flexible closure strips.

2.2   ACCESSORIES

Provide accessories of same material as deck, unless specified otherwise.  
Provide manufacturer's standard type accessories, as specified.
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2.2.1   Adjusting Plates

Provide adjusting plates, or segments of deck units, of same thickness and 
configuration as deck units in locations too narrow to accommodate full 
size units.  Provide factory cut plates of predetermined size where 
possible.

2.2.2   End Closures

Fabricated of sheet metal by the deck manufacturer.  Provide end closures 
minimum 0.028 inch thick to close open ends at and openings through deck.

2.2.3   Sheet Metal Collar

Where deck is cut for passage of pipes, ducts, columns, etc., and deck is 
to remain exposed, provide a neatly cut sheet metal collar to cover edges 
of deck.  Do not cut deck until after installation of supplemental 
supports.

2.2.4   Cover Plates

Sheet metal to close panel edge and end conditions, and where panels 
change direction or butt.  Polyethylene-coated, self-adhesive, 2 inch wide 
joint tape may be provided in lieu of cover plates on flat-surfaced 
decking butt joints.

Fabricate cover plates for abutting floor deck units from the specified 
structural-quality steel sheets not less than nominalthick before 
galvanizing.  Provide 6 inch wide cover plates and form to match the 
contour of the floor deck units.

2.2.5   Column Closures

Sheet metal, minimum 0.0358 inch thick or metal rib lath.

2.2.6   Access Hole Covers

Sheet metal, minimum 3/16 inch thick.

2.2.7   Miscellaneous Accessories

Furnish the manufacturer's standard accessories to complete the deck 
installation.  Furnish metal accessories of the same material as the deck 
and with the minimum design thickness as follows: saddles, 0.0474 inch 
welding washers, 0.0598 inch cant strip, 0.0295 inch other metal 
accessories, 0.0358 inch unless otherwise indicated.  Accessories must 
include but not be limited to saddles, welding washers, fasteners, cant 
strips, butt cover plates, underlapping sleeves, and ridge and valley 
plates.

2.3   FABRICATION

2.3.1   Length of Floor Deck Units

Provide floor deck units of sufficient length to span three or more 
spacings where possible.
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2.3.2   Roof Deck

Conform to ASTM A792/A792M  or ASTM A1008/A1008M  for deck used in 
conjunction with insulation and built-up roofing.  Fabricate roof deck 
units of 0.035 inch design thickness or thicker steel  and galvanized or 
zinc-coated in conformance with ASTM A653/A653M  orG90 coating class or 
aluminum-zinc coated in accordance with ASTM A792/A792M  Coating 
Designation AZ55.

2.3.2.1   Cant Strips for Roof Decks

Fabricate cant strips from the specified commercial-quality steel sheets 
not less than nominal 0.0359 inch thick before galvanizing. Bend strips to 
form a 45-degree cant not less than 5 inch wide, with top and bottom 
flanges a minimum 3 inch wide.  Length of strips 10 feet.

2.3.2.2   Metal Closure Stripsfor Roof Decks

Fabricate strips from the specified commercial-quality steel sheets not 
less than nominal 0.0359 inch thick before galvanizing.  Provide strips 
from the configuration required to provide tight-fitting closures at open 
ends and sides of steel roof decking.

2.3.3   Touch-Up

Touchup galvanized surfaces with galvanizing repair paint including welds, 
weld scars, bruises and rust spots.  

PART 3   EXECUTION

3.1   EXAMINATION

Prior to installation of decking units and accessories, examine worksite 
to verify that as-built structure will permit installation of decking 
system without modification.

3.2   INSTALLATION

Install steel deck units in accordance with SDI 31  approved shop 
drawings.  Place units on structural supports, properly adjusted, leveled, 
and aligned at right angles to supports before permanently securing in 
place.  Damaged deck and accessories including material which is 
permanently stained or contaminated, deformed, or with burned holes shall 
not be installed.  Extend deck units over three or more supports unless 
absolutely impractical.  Report inaccuracies in alignment or leveling to 
the Contracting Officer and make necessary corrections before permanently 
anchoring deck units.  Locate deck ends over supports only.  Lap floor 
deck a minimum of 2 inches  Do not use unanchored deck units as a work or 
storage platform. Permanently anchor units placed by the end of each 
working day. Do not support suspended ceilings, light fixtures, ducts, 
utilities, or other loads by steel deck unless indicated.  Distribute 
loads by appropriate means to prevent damage.  

3.2.1   Attachment

Immediately after placement and alignment, and after correcting 
inaccuracies, permanently fasten steel deck units to structural supports 
and to adjacent deck units by welding with normal 5/8 inch diameter puddle 
welds or fastened with screws, powder-actuated fasteners, or pneumatically 
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driven fasteners as indicated on the design drawings and in accordance 
with manufacturer's recommended procedure.  Clamp or weight deck units to 
provide firm contact between deck units and structural supports while 
performing welding .  Anchoring the deck to structural supports with 
powder-actuated fasteners or pneumatically driven fasteners is prohibited. 
Attachment of adjacent deck units by button-punching is prohibited.

3.2.1.1   Welding

Perform welding in accordance with AWS D1.3/D1.3M  using methods and 
electrodes recommended by the manufacturers of the base metal alloys being 
used.  Ensure only operators previously qualified by tests prescribed in 
AWS D1.1/D1.1M  and AWS D1.3/D1.3M  make welds.  Immediately recertify, or 
replace qualified welders, that are producing unsatisfactory welding.  
Reference design drawingsfor location, size, and spacing of fastening.  Do 
not use welding washers at the connections of the deck to supports.  Do 
not use welding washers at sidelaps.  Holes and similar defects will not 
be acceptable.  Lap 2 inch deck ends.  Attach all partial or segments of 
deck units to structural supports in accordance with Section 2.5 of 
SDI DDMO3.  Immediately clean welds by chipping and wire brushing. Heavily 
coat welds, cut edges and damaged portions of coated finish with zinc-dust 
paint conforming to ASTM A780/A780M  .  

3.2.2   Openings

Cut or drill all holes and openings required and be coordinated with the 
drawings, specifications, and other trades.  Frame and reinforce openings 
through the deck in conformance with SDI DDP .  Reinforce holes and openings
 6 to 12 inch across by 0.0474 inch thick steel sheet at least 12 inch 
wider and longer than the opening and be fastened to the steel deck at 
each corner of the sheet and at a maximum of 6 inch on center.  Reinforce 
holes and openings larger than 12 inch by steel channels or angles 
installed perpendicular to the steel joists and supported by the adjacent 
steel joists.  Install steel channels or angles perpendicular to the deck 
ribs and fasten to the  channels or angles perpendicular to the steel 
joists.   

3.2.3   Deck Damage

SDI MOC2, for repair of deck damage.

3.2.4   Accessory Installation

3.2.4.1   Adjusting Plates

Provide in locations too narrow to accommodate full-size deck units and 
install as shown on shop drawings.

3.2.4.2   End Closures

Provide end closure to close open ends of cells at columns, walls, and 
openings in deck.

3.2.4.3   Column Closures

Provide for spaces between floor decking and columns which penetrate the 
deck.  Field cut closure plate to fit column in the field and tack weld to 
decking and columns.

SECTION 05 30 00  Page 10



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

3.2.4.4   Access Hole Covers

Provide access hole covers to seal holes cut in decking to facilitate 
welding of the deck to structural supports.

3.3   CANT STRIPS FOR ROOF DECKS

Provide strips to be fusion welded to surface of roof decking, secured to 
wood nailers by galvanized screws or to steel framing by galvanized 
self-tapping screws or welds.  Do not exceed spacing of welds and 
fasteners of 12 inch.  Lap end joints a minimum 3 inch and secure with 
galvanized sheet metal screws spaced a maximum 4 inch on center.

3.4   CLOSURE STRIPS FOR ROOF DECKS

Provide closure strips at open, uncovered ends and edges of the roof 
decking and in voids between roof decking and top of walls and partitions 
where indicated.  Install closure strips in position in a manner to 
provide a weathertight installation.

3.5   ROOF INSULATION SUPPORT FOR ROOF DECKS

Provide metal closure strips for support of roof insulation where rib 
openings in top surface of metal roof decking occur adjacent to edges and 
openings.  Weld metal closure strips in position.

3.6   CLEANING AND PROTECTION FOR ROOF DECKS

Upon completion of the deck, sweep surfaces clean and prepare for 
installation of the roofing.

3.7   FIELD QUALITY CONTROL

3.7.1   Decks Not Receiving Concrete

Inspect the decking top surface for distortion after installation.  For 
roof decks not receiving concrete, verify distortion by placing a straight 
edge across three adjacent top flanges.  The maximum allowable gap between 
the straight edge and the top flanges is 1/16 inch; when gap is more than 
1/16 inch, provide corrective measures or replacement.  Reinspect decking 
after performing corrective measures or replacement.

        -- End of Section --
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SECTION 05 40 00

COLD-FORMED METAL FRAMING
05/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI S100 (2012) North American Specification for 
the Design of Cold-Formed Steel Structural 
Members

AISI S200 (2007) North American Standard for 
Cold-Formed Steel Framing - General 
Provision

AISI S201 (2007) North American Standard for 
Cold-Formed Steel Framing - Product Data

AISI S202 (2011) Code of Standard Practice for 
Cold-formed Steel Structural Framing

AISI S211 (2007) North American Standard for 
Cold-Formed Steel Framing - Wall Stud 
Design

AISI S212 (2007) North American Standard for 
Cold-Formed Steel Framing - Header Design

AISI S213 (2007; Suppl 1 2009) North American 
Standard for Cold-Formed Steel Framing - 
Lateral Design

AISI SG02-KIT (2001; Supp 1 2004) North American 
Specification for the Design of 
Cold-Formed Steel Structural Members

AISI SG03-3 (2002; Suppl 2001-2004; R 2008) 
Cold-Formed Steel Design Manual Set

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2012; Errata 2011) Structural Welding 
Code - Steel

AWS D1.3/D1.3M (2008; Errata 2008) Structural Welding 
Code - Sheet Steel

SECTION 05 40 00  Page 2



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

ASTM INTERNATIONAL (ASTM)

ASTM A1003/A1003M (2013) Standard Specification for Steel 
Sheet, Carbon, Metallic- and 
Nonmetallic-Coated for Cold-Formed Framing 
Members

ASTM A1008/A1008M (2013) Standard Specification for Steel, 
Sheet, Cold-Rolled, Carbon, Structural, 
High-Strength Low-Alloy and High-Strength 
Low-Alloy with Improved Formability, 
Solution Hardened, and Bake Hardened

ASTM A123/A123M (2013) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A153/A153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A653/A653M (2013) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM C1007 (2011a) Standard Specification for 
Installation of Load Bearing (Transverse 
and Axial) Steel Studs and Related 
Accessories

ASTM C1513 (2013) Standard Specification for Steel 
Tapping Screws for Cold-Formed Steel 
Framing Connections

ASTM C955 (2011c) Load-Bearing (Transverse and 
Axial) Steel Studs, Runners (Tracks), and 
Bracing or Bridging for Screw Application 
of Gypsum Panel Products and Metal Plaster 
Bases

ASTM E119 (2014) Standard Test Methods for Fire 
Tests of Building Construction and 
Materials

ASTM E329 (2011c) Standard Specification for 
Agencies Engaged in the Testing and/or 
Inspection of Materials Used in 
Construction

ASTM F1941 (2010) Standard Specification for 
Electrodeposited Coatings on Threaded 
Fasteners (Unified Inch Screw Threads 
(UN/UNR))

ASTM F1941M (2007) Standard Specification for 
Electrodeposited Coatings on Threaded 
Fasteners (Metric)
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1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Framing Components; G, AE

  a.  Cross sections, plans, and/or elevations showing component 
types and locations for each framing application; including shop 
coatings and material thicknesses for each framing component.

  b.  Connection details showing fastener type, quantity, 
location, and other information to assure proper installation.

  c.  Drawings depicting panel configuration, dimensions, 
components, locations, and construction sequence if the Contractor 
elects to install prefabricated/prefinished frames.

SD-03 Product Data

Steel studs, girts, & sag rods; G, AE, tracks, bracing, bridging 
and accessories

Metal framing calculations; G, AE

Load-bearing cold-formed metal framing; G, AE

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver materials to job site and store in adequately ventilated, dry 
locations.  Storage area shall permit easy access for inspection and 
handling.  If necessary to store materials outside, stack off the ground, 
support on a level platform, and protect from the weather as approved.  
Handle materials to prevent damage.  Finish of the framing members shall 
be maintained at all times, using an approved high zinc dust content, 
galvanizing repair paint whenever necessary to prevent the formation of 
rust.  Replace damaged items with new, as directed by the Contracting 
Officer.  Steel framing and related accessories shall be stored and 
handled in accordance with the AISI S202 , "Code of Standard Practice for 
Cold-Formed Steel Structural Framing".

1.4   LOAD-BEARING COLD-FORMED METAL FRAMING

Include  bracing, fastenings, and other accessories necessary for complete 
installation.  Framing members shall have the structural properties 
indicated.  Where physical structural properties are not indicated, they 
shall be as necessary to withstand all imposed loads. Design framing in 
accordance with AISI SG03-3 .  

1.5   MAXIMUM DEFLECTION

a.  Exterior Girts:
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L/240 Horizontal,  
L/360 Vertical

Metal Panels

Wall deflections shall be computed on the basis that girts withstand all 
lateral forces independent of any composite action from sheathing 
materials.  Girts at windows, doors or louvers shall also be designed not 
to exceed 3/16 inch maximum deflection. Sag rods shown on drawings are 
considered to be a minimum requirements additional sag rods may be 
required to satisfy the above deflection requirements.

1.6   QUALITY ASSURANCE

a.  Engineering Responsibility:  Preparation of Shop Drawings, design 
calculations, and other structural data by a qualified professional 
engineer.

b.  Professional Engineer Qualifications:  A professional engineer who is 
legally qualified to practice in jurisdiction where project is located 
and who is experienced in providing engineering services of the kind 
indicated.  Engineering services are defined as those performed for 
installations of cold-formed metal framing that are similar to those 
indicated for this project in material, design, and extent.

c.  Testing Agency Qualifications:  An independent testing agency, 
acceptable to authorities having jurisdiction, qualified according to 
ASTM E329 for testing indicated.

d.  Product Tests:  Mill certificates or data from a qualified independent 
testing agency indicating steel sheet complies with requirements, 
including base-metal thickness, yield strength, tensile strength, 
total elongation, chemical requirements, and metallic-coating 
thickness.

e.  Welding Qualifications:  Qualify procedures and personnel according to 
the following:

1.   AWS D1.1/D1.1M , "Structural Welding Code - Steel".

2.   AWS D1.3/D1.3M , "Structural Welding Code - Sheet Steel".
   

f.  Fire-Test-Response Characteristics:  Where indicated, provide 
cold-formed metal framing identical to that of assemblies tested for 
fire resistance per ASTM E119 by, and displaying a classification 
label from, a testing and inspecting agency acceptable to authorities 
having jurisdiction.

g.  AISI Specifications and Standards: Comply with:

1.   AISI S100 , "North American Specification for the Design of 
Cold-Formed Steel Structural Members".

2.   AISI S200 , "North American Standard for Cold-Formed Steel Framing 
- General Provision".

3.   AISI S201 , "North American Standard for Cold-Formed Steel Framing 
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- Product Data".

4.   AISI S202 , "Code of Standard Practice for Cold-Formed Steel 
Structural Framing".

5.   AISI S211 , "North American Standard for Cold-Formed Steel Framing 
- Wall Stud Design".

6.   AISI S212 , "North American Standard for Cold-Formed Steel Framing 
- Header Design".

7.   AISI S213 , "North American Standard for Cold-Formed Steel Framing 
- Lateral Design". 

1.6.1   Drawing Requirements

Submit framing components to show sizes, thicknesses, layout, material 
designations, methods of installation, and accessories.

1.6.2   Design Data Required

Submit metal framing calculations prepared by a licensed professional 
engineerto verify sizes, gages, and spacing of members, connections and 
sag rods where necessary. Connections shall be designed by the 
contractor's engineer to resist the reactions generated from the wind 
loads noted on the drawings. Show methods and practices used in 
installation.

PART 2   PRODUCTS

2.1   STEEL STUDS, GIRTS, & SAG RODS, TRACKS, BRACING, BRIDGING AND 
ACCESSORIES

Framing components shall comply with ASTM C955 and the following.
a.   Recycled Content of Steel Products:  Provide products with an average 

recycled content of steel products so postconsumer recycled content 
plus one-half of preconsumer recycled content not less than 25 percent.

b.   Steel Sheet:  ASTM A1003/A1003M , Structural Grade, Type H, metallic 
coated, of grade and coating weight as follows:

1.   Grade:  ST50H (ST340H).

2.   Coating:  G60 (Z180), A60 (ZF180), AZ50 (AZ150), or GF30 (ZGF90).

c.   Steel Sheet for Clips:  ASTM A1003/A1003M , ASTM A653/A653M , 
structural steel, zinc coated, of grade and coating as follows:

1.   Grade:  As required by structural performance.

2.   Coating:  G60 (Z275).

d.   Steel Studs:  Manufacturer's standard C-shaped steel studs, of web 
depths indicated, punched, with stiffened flanges, and as follows:

1.   Minimum Base-Metal Thickness:   0.0329 inch.

2.   Flange Width:  2 inches.
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3.   Stud Depth: As indicated on the drawings

e.   Steel Track:  Manufacturer's standard U-shaped steel track, of 
web depths indicated, unpunched, with straight flanges, and as follows:

1.   Minimum Base-Metal Thickness:   0.0329 inch.

2.   Flange Width:   1-1/4 inches.

2.1.1   Studs and Joists of 16 Gage (0.0538 Inch) and Heavier

Galvanized steel, ASTM A653/A653M  and ASTM A1003/A1003M , SS Grade 50, G90 .

2.1.2   Studs and Joists of 18 Gage (0.0478 Inch) and Lighter

Studs and Joists of 18 Gage (0.0428 Inch) and Lighter, Track, and 
Accessories (All Gages):  Galvanized steel, ASTM A653/A653M  and 
ASTM A1003/A1003M , SS, Grade 50 33,000 psi G60; or carbon steel, 
ASTM A1008/A1008M , Grade C, painted.

2.1.3   Zee Girts

Z-shaped sections shall be fabricated from steel sheet, built-up
steel plates, or structural-steel shapes. Form ends of Z-sections with
stiffening lips angled 40 to 50 degrees to flange minimum depth as
required to comply with system performance requirements. Zee girts shall 
conform to ASTM A-1011 or ASTM A-1039 Grade 55 for primed material 

2.1.4   Sizes, Gages, Section Modulus, and Other Structural Properties

Size and gage to be determined by design to meet specified loading 
conditions.  Steel stud and gGirt horizontal deflection shall be limited 
to L/240 for exterior wall.

2.2   MARKINGS

Studs and track shall have product markings stamped on the web of the 
section.  The markings shall be repeated throughout the length of the 
member at a maximum spacing of 4 feet on center and shall be legible and 
easily read.  The product marking shall include the following:

a.   An ICC number.

b.  Manufacturer's identification.

c.  Minimum delivered uncoated steel thickness.

d.  Protective coating designator.

e.  Minimum yield strength.

2.3   CONNECTIONS

Screws for steel-to-steel connections shall be self-drilling, tapping 
screws in compliance with ASTM C1513 of the type, size and location as 
shown on the drawings.  Electroplated screws shall have a minimum 5 micron 
zinc coating in accordance with  ASTM F1941.  Screws, bolts, and anchors 
shall be hot-dipped galvanized in accordance with ASTM A123/A123M  or 
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ASTM A153/A153M  as appropriate.  Screws bolts, and anchors shall  be hot 
dipped galvanized in accordance with ASTM A123/A123M  or ASTM A153/A153M  as 
appropriate.

2.3.1   Girt Connections

Girt connections to building structure shall be welded or bolted not 
screwed. Connections shall be made through the girt webs and not the 
flanges.

2.4   PLASTIC GROMMETS

Supply plastic grommets, recommended by stud manufacturer, to protect 
electrical wires.  Prevent metal to metal contact for plumbing pipes.

PART 3   EXECUTION

3.1   FASTENING

Fasten framing members together by welding or by using self-drilling or 
self-tapping screws.  Electrodes and screw connections shall be as 
required and indicated in the design calculations.

3.1.1   Welds

All welding shall be performed in accordance with AWS D1.3/D1.3M , as 
modified by AISI SG02-KIT .  All welders, welding operations, and welding 
procedures shall be qualified according to AWS D1.3/D1.3M .  All welds 
shall be cleaned and coated with rust inhibitive galvanizing paint.  Do 
not field weld materials lighter than 18 gage.

3.1.2   Screws

Screws shall be self-drilling self-tappingtype, size, and location shown 
on the drawings.  Screw penetration through joined materials shall not be 
less than three exposed threads.  Minimum spacings and edge distances for 
screws shall be as specified in AISI SG02-KIT .  Screws covered by 
sheathing materials shall have low profile heads.

3.1.3   Anchors

Anchors shall be of the type, size, and location shown on the drawings.

3.1.4   Powder-Actuated Fasteners

Powder-actuated fasteners shall be of the type, size, and location shown 
on the drawings.

3.2   INSTALLATION

Install cold-formed framing in accordance with ASTM C1007 and AISI S200 .

Install cold-formed steel framing according to AISI S202  and to 
manufacturer's written instructions unless more stringent requirements are 
indicated.
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3.2.1   Tracks

Provide accurately aligned runners at top and bottom of partitions.  
Anchor tracks as indicated in design calculations.  Butt weld joints in 
tracks or splice with stud inserts.  Fasteners shall be at least 3 inches 
from the edge of concrete slabs.

3.2.2   Studs

Cut studs square and set with firm bearing against webs of top and bottom 
tracks.  Position studs vertically in tracks and space as indicated in 
design.  Do not splice studs.  Provide at least two studs at jambs of 
doors and other openings 2 feet wide or larger.  Provide jack studs over 
openings, as necessary, to maintain indicated stud spacing.  Provide 
tripled studs at corners, positioned to receive interior and exterior 
finishes.  Fasten studs to top and bottom tracks by welding or screwing 
both flanges to the tracks.  Framed wall openings shall include headers 
and supporting components as shown on the drawings.  Headers shall be 
installed in all openings that are larger than the stud spacing in a 
wall.  In curtain wall construction, provide for vertical movement where 
studs connect to the structural frame.  Provide horizontal bracing in 
accordance with the design calculations and AISI SG03-3 , consisting of, as 
a minimum, runner channel cut to fit between and welded to the studs or 
hot- or cold-rolled steel channels inserted through cutouts in web of each 
stud and secured to studs with welded clip angles. Provide mid-span 
bridging or bracing for studs 8ft or taller.

3.2.3   Joists and Trusses

Locate each joist or truss directly above a stud.  Provide doubled joists 
under parallel partitions wherever partition length exceeds 1/2 of joist 
span. Joists shall have at least 2.50 inches of bearing on steel, 4 inches 
on masonry, and shall be reinforced over bearings where required to 
prevent web crippling.  Splice joists over bearings only.  Lap and weld 
splices as indicated.  Provide manufacturer's standard bridging which 
shall not be less than the following:

CLEAR SPAN BRIDGING

Up to 14 feet One row near center

 14 to 20 feet Two rows at 1/3 points

 20 to 26 feet Three rows at 1/4 points

 26 to 32 feet Four rows at 1/5 points

Temporary bracing shall be provided and remain in place until work is 
permanently stabilized.

3.2.4   Erection Tolerances

a.  Framing members which will be covered by finishes such as wallboard, 
plaster, or ceramic tile set in a mortar setting bed, shall be within 
the following limits:

(1)  Layout of walls and partitions:  1/4 inch from intended 
position;
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(2)  Plates and runners:  1/4 inch in 8 feet from a straight line;

(3)  Studs:  1/4 inch in 8 feet out of plumb, not cumulative; and

(4)  Face of framing members:  1/4 inch in 8 feet from a true 
plane.

b.  Framing members which will be covered by ceramic tile set in dry-set 
mortar, latex-portland cement mortar, or organic adhesive shall be 
within the following limits:

(1)  Layout of walls and partitions:  1/4 inch from intended 
position;

(2)  Plates and runners:  1/8 inch in 8 feet from a straight line;

(3)  Studs:  1/8 inch in 8 feet out of plumb, not cumulative; and

(4)  Face of framing members:  1/8 inch in 8 feet from a true 
plane.

        -- End of Section --

SECTION 05 40 00  Page 10



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

SECTION TABLE OF CONTENTS

DIVISION 05 - METALS

 SECTION 05 50 13

MISCELLANEOUS METAL FABRICATIONS

05/10

PART 1   GENERAL

  1.1   REFERENCES
  1.2   SUBMITTALS
  1.3   QUALIFICATION OF WELDERS
  1.4   DELIVERY, STORAGE, AND PROTECTION

PART 2   PRODUCTS

  2.1   MATERIALS
    2.1.1   Structural Carbon Steel
    2.1.2   Structural Tubing
    2.1.3   Steel Pipe
    2.1.4   Fittings for Steel Pipe
    2.1.5   Gratings
    2.1.6   Floor & Roof Plates
    2.1.7   Anchor Bolts
      2.1.7.1   Sleeve & Adhesive Anchors
      2.1.7.2   Non structural Bolts, Nuts, Studs and Rivets
      2.1.7.3   Powder Actuated Fasteners
      2.1.7.4   Screws
      2.1.7.5   Washers
  2.2   FABRICATION FINISHES
    2.2.1   Galvanizing
    2.2.2   Galvanize
    2.2.3   Repair of Zinc-Coated Surfaces
    2.2.4   Shop Cleaning and Painting
      2.2.4.1   Surface Preparation
      2.2.4.2   Pretreatment, Priming and Painting
    2.2.5   Nonferrous Metal Surfaces
  2.3   ACCESS DOORS AND PANELS
  2.4   EXPANSION JOINT COVERS
  2.5   FLOOR  AND ROOF PLATES
  2.6   MISCELLANEOUS PLATES AND SHAPES
  2.7   STRUCTURAL STEEL DOOR FRAMES

PART 3   EXECUTION

  3.1   GENERAL INSTALLATION REQUIREMENTS
  3.2   WORKMANSHIP
  3.3   ANCHORAGE, FASTENINGS, AND CONNECTIONS
  3.4   BUILT-IN WORK
  3.5   WELDING
  3.6   FINISHES
    3.6.1   Dissimilar Materials
    3.6.2   Field Preparation

SECTION 05 50 13  Page 1



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

    3.6.3   Environmental Conditions
  3.7   ACCESS PANELS
  3.8   CONTROL-JOINT COVERS
  3.9   COVER PLATES AND FRAMES
  3.10   ROOF HATCH (SCUTTLES)
  3.11   DOOR GUARD FRAME
  3.12   INSTALLATION OF GUARD POSTS (BOLLARDS/PIPE GUARDS)
  3.13   STRUCTURAL STEEL DOOR FRAMES

-- End of Section Table of Contents --

SECTION 05 50 13  Page 2



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

SECTION 05 50 13

MISCELLANEOUS METAL FABRICATIONS
05/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE A10.3 (2013) Operations - Safety Requirements 
for Powder Actuated Fastening Systems

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2012; Errata 2011) Structural Welding 
Code - Steel

ASME INTERNATIONAL (ASME)

ASME B18.2.1 (2012; Errata 2013) Square and Hex Bolts 
and Screws (Inch Series)

ASME B18.2.2 (2010) Nuts for General Applications: 
Machine Screw Nuts, Hex, Square, Hex 
Flange, and Coupling Nuts (Inch Series)

ASME B18.21.1 (2009) Washers: Helical Spring-Lock, Tooth 
Lock, and Plain Washers (Inch Series)

ASME B18.6.2 (1998; R 2010) Slotted Head Cap Screws, 
Square Head Set Screws, and Slotted 
Headless Set Screws: Inch Series

ASME B18.6.3 (2013) Machine Screws, Tapping Screws, and 
Machine Drive Screws (Inch Series)

ASTM INTERNATIONAL (ASTM)

ASTM A123/A123M (2013) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A153/A153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A307 (2014) Standard Specification for Carbon 
Steel Bolts and Studs, 60 000 PSI Tensile 
Strength
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ASTM A36/A36M (2014) Standard Specification for Carbon 
Structural Steel

ASTM A47/A47M (1999; R 2014) Standard Specification for 
Ferritic Malleable Iron Castings

ASTM A500/A500M (2013) Standard Specification for 
Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and 
Shapes

ASTM A53/A53M (2012) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless

ASTM A653/A653M (2013) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM A780/A780M (2009) Standard Practice for Repair of 
Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings

ASTM A924/A924M (2014) Standard Specification for General 
Requirements for Steel Sheet, 
Metallic-Coated by the Hot-Dip Process

ASTM C1513 (2013) Standard Specification for Steel 
Tapping Screws for Cold-Formed Steel 
Framing Connections

ASTM D1187/D1187M (1997; E 2011; R 2011) Asphalt-Base 
Emulsions for Use as Protective Coatings 
for Metal

ASTM E488/E488M (2010) Standard Test Methods for Strength 
of Anchors in Concrete and Masonry Elements

MASTER PAINTERS INSTITUTE (MPI)

MPI 79 (Oct 2009) Alkyd Anti-Corrosive Metal 
Primer

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM MBG 531 (2009) Metal Bar Grating Manual

SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.   Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SECTION 05 50 13  Page 4



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

SD-02 Shop Drawings

Fabrication drawings of structural steel door frames; G, AE

Access doors and panels, installation drawings; G, AE

Cover plates and frames, installation drawings; G, AE

Expansion joint covers, installation drawings; G, AE

Floor and Roof Plates, installation drawings; G, AE

SD-03 Product Data

Access doors and panels; G, AE

Cover plates and frames; G, AE

Control-joint covers; G, AE

Expansion joint covers; G, AE

Structural steel door frames; G, AE

Floor and Roof Plates, installation drawings; G, AE

1.3   QUALIFICATION OF WELDERS

Qualify welders in accordance with AWS D1.1/D1.1M .  Use procedures, 
materials, and equipment of the type required for the work.

1.4   DELIVERY, STORAGE, AND PROTECTION

Protect from corrosion, deformation, and other types of damage.  Store 
items in an enclosed area free from contact with soil and weather. Remove 
and replace damaged items with new items.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Structural Carbon Steel

ASTM A36/A36M.

2.1.2   Structural Tubing

ASTM A500/A500M .

2.1.3   Steel Pipe

ASTM A53/A53M, Type E or S, Grade B.

2.1.4   Fittings for Steel Pipe

Standard malleable iron fittings ASTM A47/A47M.

SECTION 05 50 13  Page 5



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

2.1.5   Gratings

a.  Metal bar type grating NAAMM MBG 531.

2.1.6   Floor & Roof Plates

Floor & Roof plate ASTM A36/A36M.  Steel plate thickness shall be as noted 
on the drawings but not less than 3/16" thick. Utilize largest sheets 
possible. Floor and roof plate shall be detailed to be installed in a 
minimum of three span condition over support framing..

2.1.7   Anchor Bolts

2.1.7.1    Sleeve & Adhesive Anchors

Provide type 318 stainless steel internally threaded sleeve anchors where 
noted.  Minimum concrete embedment shall be 8in.  Design values listed 
shall be as tested according to ASTM E488/E488M .

a.  Minimum allowable pullout value shall be 8,000lb.

b.  Minimum allowable shear value shall be 4,000lb.

2.1.7.2   Non structural Bolts, Nuts, Studs and Rivets

ASME B18.2.2  or ASTM A307.

2.1.7.3   Powder Actuated Fasteners

Follow safety provisions of ASSE/SAFE A10.3 .

2.1.7.4   Screws

ASME B18.2.1 , ASME B18.6.2 , ASME B18.6.3  and ASTM C1513.

2.1.7.5   Washers

Provide plain washers to conform to  ASME B18.21.1 .  Provide beveled 
washers for American Standard beams and channels, square or rectangular, 
tapered in thickness, and smooth.  Provide lock washers to conform to  
ASME B18.21.1 .

2.2   FABRICATION FINISHES

2.2.1   Galvanizing

Hot-dip galvanize items specified to be zinc-coated, after fabrication 
where practicable.  Galvanizing:  ASTM A123/A123M , ASTM A153/A153M , 
ASTM A653/A653M  or ASTM A924/A924M , G90, as applicable.

2.2.2   Galvanize

Grating fasteners, washers, and parts or devices necessary for proper 
installation, unless indicated otherwise.

2.2.3   Repair of Zinc-Coated Surfaces

Repair damaged surfaces with galvanizing repair method and paint 
conforming to ASTM A780/A780M  or by application of stick or thick paste 
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material specifically designed for repair of galvanizing, as approved by 
Contracting Officer.  Clean areas to be repaired and remove slag from 
welds.  Heat surfaces to which stick or paste material is applied, with a 
torch to a temperature sufficient to melt the metallics in stick or paste; 
spread molten material uniformly over surfaces to be coated and wipe off 
excess material.

2.2.4   Shop Cleaning and Painting

2.2.4.1   Surface Preparation

Blast clean surfaces in accordance with SSPC SP 6/NACE No.3 .  Wash cleaned 
surfaces which become contaminated with rust, dirt, oil, grease, or other 
contaminants with solvents until thoroughly clean.  Steel to be embedded 
in concrete shall be free of dirt and grease.

2.2.4.2   Pretreatment, Priming and Painting

Apply pretreatment, primer, and paint in accordance with manufacturer's 
printed instructions.  On surfaces concealed in the finished construction 
or not accessible for finish painting, apply an additional prime coat to a 
minimum dry film thickness of 1.0 mil.  Tint additional prime coat with a 
small amount of tinting pigment.

2.2.5   Nonferrous Metal Surfaces

Protect by plating, anodic, or organic coatings.

2.3   ACCESS DOORS AND PANELS

Provide flush type access doors and panels unless otherwise indicated.  
Fabricate frames for access doors of steel not lighter than 9 gage with 
welded joints and anchorage for securing into construction.  Provide 
access doors with a minimum of 14 by 20 inches and of not lighter than 9 
gage steel, with stiffened edges and welded attachments.  Provide access 
doors hinged to frame and with a flush-face, turn-screw-operated latch.   
Provide exposed metal surfaces with a shop applied prime coat.

2.4   EXPANSION JOINT COVERS

Provide expansion joint covers constructed of extruded aluminum with 
anodized satin aluminum finish for walls and ceilings and with standard 
mill finish for floor covers and exterior covers.  Furnish plates, backup 
angles, expansion filler strip and anchors as indicated.  

2.5   FLOOR  AND ROOF PLATES

Floor and roof plate steel shall be installed as specified on the contract 
drawings.  Floor and roof plate shall be installed in a minimum three span 
condition over support framing. Seams between adjacent sections of floor 
plate shall be seal welded and ground flush where indicated on plan.  All 
roof plate sections shall be fully seal welded for water tightness.

a.  Slip resistance requirements must exceed both wet and dry a static 
coefficient of friction of 0.50. Reference coatings specification for 
floor plate finish requirements.
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2.6   MISCELLANEOUS PLATES AND SHAPES

Provide for items that do not form a part of the structural steel 
framework, such as lintels, sill angles, miscellaneous mountings and 
frames.

2.7   STRUCTURAL STEEL DOOR FRAMES

a.  Provide frames as indicated.  If not otherwise shown, construct frames 
of structural shapes, or shape and plate composite, to form a full 
depth channel shape with at least 1 1/2 inch outstanding legs.  For 
single swing doors, provide continuous 5/8 by 1 1/2 inch bar stock 
stops at head and jambs.

b.  Where track, guides, hoods, hangers, operators, and other such 
accessories are required, provide support as indicated.

c.  Provide jamb anchors near top, bottom, and at not more than 24 inch 
intervals.  Provide the bottom of each jamb member with a clip angle 
welded in place with two 1/2 inch diameter floor bolts for adjustment.

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

Install items at locations indicated, according to manufacturer's 
instructions.  Verify all measurements and take all field measurements 
necessary before fabrication.  Exposed fastenings shall be compatible 
materials, shall generally match in color and finish, and harmonize with 
the material to which fastenings are applied.  Include materials and parts 
necessary to complete each item, even though such work is not definitely 
shown or specified.  Poor matching of holes for fasteners shall be cause 
for rejection.  Conceal fastenings where practicable.  Thickness of metal 
and details of assembly and supports shall provide strength and 
stiffness.  Form joints exposed to the weather shall be formed to exclude 
water.  Items listed below require additional procedures.

3.2   WORKMANSHIP

Provide miscellaneous metalwork that is well formed to shape and size, 
with sharp lines and angles and true curves.  Drilling and punching shall 
produce clean true lines and surfaces.  Provide continuous welding along 
the entire area of contact except where tack welding is permitted.  Do not 
tack weld exposed connections of work in place and ground smooth.  Provide 
a smooth finish on exposed surfaces of work in place  and unless otherwise 
approved, flush exposed riveting.  Mill joints where tight fits are 
required.  Corner joints shall be coped or mitered, well formed, and in 
true alignment.  Accurately set work to established lines and elevations 
and securely fastened in place.  Install in accordance with manufacturer's 
installation instructions and approved drawings, cuts, and details.

3.3   ANCHORAGE, FASTENINGS, AND CONNECTIONS

Provide anchorage where necessary for fastening miscellaneous metal items 
securely in place.  Include for anchorage not otherwise specified or 
indicated slotted inserts, expansion shields, and powder-driven fasteners, 
when approved for concrete; toggle bolts and through bolts for masonry; 
machine and carriage bolts for steel; through bolts, lag bolts, and screws 
for wood.  Do not use wood plugs in any material.  Provide non-ferrous 
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attachments for non-ferrous metal.  Make exposed fastenings of compatible 
materials, generally matching in color and finish, to which fastenings are 
applied.  Conceal fastenings where practicable.

3.4   BUILT-IN WORK

Form for anchorage metal work built-in with concrete or masonry, or 
provide with suitable anchoring devices as indicated or as required.  
Furnish metal work in ample time for securing in place as the work 
progresses.

3.5   WELDING

Perform welding, welding inspection, and corrective welding, in accordance 
with AWS D1.1/D1.1M .  Use continuous welds on all exposed connections.  
Grind visible welds smooth in the finished installation.

3.6   FINISHES

3.6.1   Dissimilar Materials

Where dissimilar metals are in contact, protect surfaces with a coat 
conforming to MPI 79  to prevent galvanic or corrosive action. Where 
aluminum is in contact with concrete, plaster, mortar, masonry, wood, or 
absorptive materials subject to wetting, protect with ASTM D1187/D1187M , 
asphalt-base emulsion.

3.6.2   Field Preparation

Remove rust preventive coating just prior to field erection, using a 
remover approved by the rust preventive manufacturer.  Surfaces, when 
assembled, shall be free of rust, grease, dirt and other foreign matter.

3.6.3   Environmental Conditions

Do not clean or paint surface when damp or exposed to foggy or rainy 
weather, when metallic surface temperature is less than 5 degrees F above 
the dew point of the surrounding air, or when surface temperature is below 
45 degrees F or over 95 degrees F, unless approved by the Contracting 
Officer.

3.7   ACCESS PANELS

Install a removable access panel not less than 12 by 12 inches directly 
below each valve, flow indicator, damper, or air splitter that is located 
above the ceiling, other than an acoustical ceiling, and that would 
otherwise not be accessible.

3.8   CONTROL-JOINT COVERS

Provide covers over control-joints and fasten on one side only with 
fasteners spaced to give positive contact with wall surfaces on both sides 
of joint throughout the entire length of cover.

3.9   COVER PLATES AND FRAMES

Install the tops of cover plates and frames flush with floor.
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3.10   ROOF HATCH (SCUTTLES)

Refer to specification section 07 72 00 ROOF HATCHES for requirements.

3.11   DOOR GUARD FRAME

Mount door guard frame (min. 9 gage) over the glazed opening using 
tamperproof through bolts on the interior of doors.

3.12   INSTALLATION OF GUARD POSTS (BOLLARDS/PIPE GUARDS)

Set pipe guards vertically in concrete piers.  Construct piers of, and the 
hollow cores of the pipe filled with, concrete having a compressive 
strength of 3000 psi.

3.13   STRUCTURAL STEEL DOOR FRAMES

Secure door frames to the floor slab by means of angle clips and expansion 
bolts.  Weld continuous door stops to the frame or tap screwed with 
countersunk screws at no more than 18 inchcenters, assuring in either case 
full contact with the frame.  Make any necessary reinforcements and drill 
and tap the frames as required for hardware.

        -- End of Section --
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SECTION 05 51 00

METAL STAIRS
02/12

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 360 (2010) Specification for Structural Steel 
Buildings

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2012; Errata 2011) Structural Welding 
Code - Steel

ASME INTERNATIONAL (ASME)

ASME B18.21.1 (2009) Washers: Helical Spring-Lock, Tooth 
Lock, and Plain Washers (Inch Series)

ASME B18.6.3 (2013) Machine Screws, Tapping Screws, and 
Machine Drive Screws (Inch Series)

ASTM INTERNATIONAL (ASTM)

ASTM A123/A123M (2013) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A283/A283M (2012) Standard Specification for Low and 
Intermediate Tensile Strength Carbon Steel 
Plates

ASTM A307 (2014) Standard Specification for Carbon 
Steel Bolts and Studs, 60 000 PSI Tensile 
Strength

ASTM A36/A36M (2014) Standard Specification for Carbon 
Structural Steel

ASTM A500/A500M (2013) Standard Specification for 
Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and 
Shapes

ASTM A53/A53M (2012) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless
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NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 101 (2015; ERTA 2015) Life Safety Code

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

OSHA 29 CFR 1910.24 Fixed Industrial Stairs

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings Iron and Steel Hardware; G, AE

Steel Shapes, Plates, Bars and Strips; G, AE

Metal Stair System; G, AE

SD-03 Product Data

Structural Steel Plates, Shapes, and Bars; G, AE

Structural Steel Tubing; G, AE

Protective Coating; G, AE

Steel Stairs; G, AE

SD-07 Certificates

Welder Qualification; G

1.3   QUALIFICATIONS FOR WELDING WORK

Section 05 05 23.16 WELDING, STRUCTURAL applies to work specified in this 
section.

Certify welder qualification by tests in accordance with AWS D1.1/D1.1M , 
or under an equivalent approved qualification test.  In addition, perform 
tests on test pieces in positions and with clearances equivalent to those 
actually encountered.  If a test weld fails to meet requirements, ensure 
that an immediate retest of two test welds and each test weld is made and 
passes.  Failure in the immediate retest requires that the welder be 
retested after further practice or training and a complete set of test 
welds made.

PART 2   PRODUCTS

2.1   GENERAL REQUIREMENTS

Submit complete and detailed fabrication drawings for all iron and steel 
hardware, and for all steel shapes, plates, bars and strips used in 
accordance with the design specifications referenced in this section.

Pre-assemble items in the shop to the greatest extent possible.  
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Disassemble units only to the extent necessary for shipping and handling.  
Clearly mark units for reassembly and coordinated installation.

For the fabrication of work exposed to view, use only materials that are 
smooth and free of surface blemishes, including pitting, seam marks, 
roller marks, rolled trade names, and roughness.  Remove blemishes by 
grinding, or by welding and grinding, prior to cleaning, treating, and 
application of surface finishes, including zinc coatings.

2.2   STRUCTURAL STEEL PLATES, SHAPES AND BARS

Structural-size shapes and plates, conforming to ASTM A36/A36M, unless 
otherwise noted, except bent or cold-formed plates.

Steel plates - bent or cold-formed, conforming to ASTM A283/A283M , Grade C.

Steel bars and bar-size shapes, conforming to ASTM A36/A36M, unless 
otherwise noted for steel bars and bar-size shapes.

2.3   STRUCTURAL STEEL TUBING

Structural steel tubing, hot-formed, welded or seamless, conforming to 
ASTM A500/A500M , Grade B, unless otherwise noted.

2.4   STEEL PIPE

Steel pipe conforming to ASTM A53/A53M, type as selected, Grade B; primed 
finish, unless galvanizing is required; standard weight (Schedule 40).

2.5   FASTENERS

Standard/regular hexagon-head bolts and nuts conforming to ASTM A307, 
Grade A.

Machine screws cadmium-plated steel conforming to ASME B18.6.3 .

Plain washers, round, general-assembly-grade, carbon steel conforming to 
ASME B18.21.1 .

2.6   GENERAL FABRICATION

Prepare and submit metal stair system shop drawings with detailed plans 
and elevations at not less than 1 inch to 1 foot with details of sections 
and connections at not less than 3 inches to 1 foot.  Also detail 
placement drawings, diagrams, templates for installation of anchorage, 
including but not limited to, concrete inserts, anchor bolts, and 
miscellaneous metal items having integral anchorage devices.

Use materials of size and thicknesses indicated or, if not indicated, of 
required size and thickness to produce adequate strength and durability in 
finished product for intended use.  Work materials to dimensions indicated 
on approved detail drawings, using proven details of fabrication and 
support.  Use type of materials indicated or specified for the various 
components of work.

Form exposed work true to line and level with accurate angles and surfaces 
and straight sharp edges.  Ease exposed edges to a radius of approximately 
1/32 inch, and bend metal corners  to the smallest radius possible without 
causing grain separation or otherwise impairing the work.
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Continuously weld corners and seams in accordance with the recommendations 
of AWS D1.1/D1.1M .  Grind smooth exposed welds and flush to match and 
blend with adjoining surfaces.

Form exposed connections with hairline joints that are flush and smooth, 
using concealed fasteners wherever possible.  Use exposed fasteners of the 
type indicated or, if not indicated, use Phillips flathead (countersunk) 
screws or bolts.

Provide and coordinate anchorage of the type indicated with the supporting 
structure.  Fabricate anchoring devices, space as indicated and required 
to provide adequate support for the intended use of the work.

Use hot-rolled steel bars for work fabricated from bar stock unless work 
is indicated or specified as fabricated from cold-finished or cold-rolled 
stock.

2.7   PROTECTIVE COATING

Shop prime steelwork as indicated in accordance with Section 09 97 13.26 
COATINGS OF STEEL WATERFRONT STRUCTURES except surfaces of steel encased 
in concrete, welded surfaces, high-strength bolt connected surfaces, and 
surfaces of crane rails.
Hot dip galvanize steelwork as indicated in accordance with ASTM A123/A123M .  
Touch up abraded surfaces and cut ends of galvanized members with 
zinc-dust, zinc-oxide primer, or an approved galvanizing repair compound.

2.8   STEEL STAIRS

2.8.1   General

Use welding for joining pieces together.  Fabricate units so that bolts 
and other fastenings do not appear on finish surfaces.  Make joints true 
and tight, and connections between parts lightproof tight.  Grid smooth 
continuous welds where exposed.

Construct metal stair units to sizes and arrangements indicated to support 
a minimum live load of 100 pounds per square foot.  Provide framing, 
hangers, columns, struts, clips, brackets, bearing plates, and other 
components as required for the support of stairs and platforms.

Stairs shall be constructed in accordance with OSHA requirements (CFR 
29.1910).

2.8.2   Stair Framing

Fabricate stringers of structural steel channels, or plates, or a 
combination thereof as indicated.  

Construct platforms of structural steel channel headers and miscellaneous 
framing members as indicated.  Bolt headers to stringers and newels and 
framing members to stringers and headers.

2.8.3   Steel Floor Plate Treads, Risers And Platforms

Provide raised pattern steel floor plate fabricated from steel complying 
with ASTM A36/A36M.  Provide pattern as indicated or, if not indicated, as 
selected from manufacturer's standard patterns.
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Form treads of 1/4-inch thick steel floor plate with integral nosing and 
back edge stiffener.  Weld steel supporting brackets to stringers and 
treads to brackets. Locate welds at underside of stairs

Form risers of 12 gauge thick steel floor plate. Weld steel supporting 
brackets to stringers and risers to brackets. Locate welds behind risers.

Egress stairs may be open riser only where indicated on the drawings.

2.8.4   Steel Stairs

Provide steel stairs complete with stringers,steel-plate treads and risers,
 landings, columns, handrails, and necessary bolts and other fastenings. 
Detail egress stairs to conform to NFPA 101 . Detail all other stairs to 
conform to OSHA 29 CFR 1910.24 All steel stair landings and appurtenances 
shall be galvanized.  All welds shall be 'closed' so that rust will not 
bleed from any connection joints.

2.8.4.1   Design Loads

Design stairs to sustain a live load of not less than 100 pounds per 
square foot, or a concentrated load of 300 lb applied where it is most 
critical on a 4 square inch loading area.  Conform to AISC 360  with the 
design and fabrication of steel stairs, other than a commercial product.  
Design fire stairs to conform to NFPA 101 .

PART 3   EXECUTION

3.1   STEEL STAIRS

Provide anchor bolts, grating fasteners, washers, and all parts or devices 
necessary for proper installation.  Provide lock washers under nuts.

3.2   FIELD WELDING

Execute procedures of manual shielded metal arc welding, appearance and 
quality of welds made, and methods used in correcting welding work in 
compliance with AWS D1.1/D1.1M .

3.3   TOUCHUP GALVANIZING

Immediately after installation, clean all field welds, bolted connections, 
and abraded areas of the shop painted material, and repair exposed areas 
with Cold Galvanizing Compound to provide a minimum dry-film thickness of 
as required by manufacturer.

        -- End of Section --
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SECTION 05 51 33

METAL LADDERS
05/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2012; Errata 2011) Structural Welding 
Code - Steel

ASTM INTERNATIONAL (ASTM)

ASTM A36/A36M (2014) Standard Specification for Carbon 
Structural Steel

ASTM A47/A47M (1999; R 2014) Standard Specification for 
Ferritic Malleable Iron Castings

ASTM A500/A500M (2013) Standard Specification for 
Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and 
Shapes

ASTM A53/A53M (2012) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless

MASTER PAINTERS INSTITUTE (MPI)

MPI 79 (Oct 2009) Alkyd Anti-Corrosive Metal 
Primer

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.27 Fixed Ladders

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
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Ladders, installation drawings; G, AE

SD-03 Product Data

Ladders; G, AE

1.3   QUALIFICATION OF WELDERS

Qualify welders in accordance with AWS D1.1/D1.1M .  Use procedures, 
materials, and equipment of the type required for the work.

1.4   DELIVERY, STORAGE, AND PROTECTION

Protect from corrosion, deformation, and other types of damage.  Store 
items in an enclosed area free from contact with soil and weather. Remove 
and replace damaged items with new items.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Structural Carbon Steel

ASTM A36/A36M.

2.1.2   Structural Tubing

ASTM A500/A500M .

2.1.3   Steel Pipe

ASTM A53/A53M, Type E or S, Grade B.

2.1.4   Fittings for Steel Pipe

Standard malleable iron fittings ASTM A47/A47M.

2.2   FABRICATION FINISHES

2.2.1   Shop Cleaning and Painting

2.2.1.1   Surface Preparation

Blast clean surfaces in accordance with SSPC SP 6/NACE No.3 .  Wash cleaned 
surfaces which become contaminated with rust, dirt, oil, grease, or other 
contaminants with solvents until thoroughly clean.

2.2.1.2   Pretreatment, Priming and Painting

Apply pretreatment, primer, and paint in accordance with manufacturer's 
printed instructions.

2.3   LADDERS

Fabricate vertical ladders conforming to Section 7 of 29 CFR 1910.27 .  Use 
2 1/2 by 3/8 inch steel flats for stringers (unless otherwise indicated on 
the drawings) and  1 inch diameter steel rods for rungs. Rungs to be 16 
inches wide, spaced one foot apart, plug welded or shouldered and headed 
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into stringers.  Install ladders so that the distance from the rungs to 
the finished wall surface will not be less than 7 inches.  Provide heavy 
clip angles bolted to the stringer and drilled as indicated.  Provide 
intermediate clip angles not over 48 inches on centers. For all interior 
ladders, rods shall be welded on the inside of the stringers. All exterior 
ladders shall have knurled non-slip rungs.

2.3.1   Ladder Cages

Conform to 29 CFR 1910.27 .  Fabricate 2 by 1/4 inch horizontal bands and 1 
1/2 by 3/16 inch vertical bars.  Provide attachments for fastening bands 
to the side rails of ladders or directly to the structure.  Provide and 
fasten vertical bars on the inside of the horizontal bands.  Extend cages 
not less than 27 inches or more than  28 inches from the centerline of the 
rungs, excluding the flare at the bottom of the cage, and not less than 27 
inches in width.  Clear the inside of the cage of projections.

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

All Exterior ladders must have knurled rungs per code, and must be 
painted.  Rungs shall must be fully welded so as to not allow rust to form 
in seam between rungs and side bars.

Install items at locations indicated, according to manufacturer's 
instructions.  Verify all measurements and take all field measurements 
necessary before fabrication.  Provide exposed fastenings of compatible 
materials, generally matching in color and finish, and harmonize with the 
material to which fastenings are applied.  Include materials and parts 
necessary to complete each item, even though such work is not definitely 
shown or specified.  Poor matching of holes for fasteners will be cause 
for rejection.  Thickness of metal and details of assembly and supports 
must provide strength and stiffness.  Form joints exposed to the weather 
to exclude water.  Items listed below require additional procedures.  

3.2   WORKMANSHIP

Metalwork must be well formed to shape and size, with sharp lines and 
angles and true curves.  Drilling and punching must produce clean true 
lines and surfaces.  Continuously weld along the entire area of contact.  
Do not tack weld exposed connections of work in place.  Grind smooth 
exposed welds.  Provide smooth finish on exposed surfaces of work in 
place, unless otherwise approved.  Where tight fits are required, mill 
joints.  Cope or miter corner joints, well formed, and in true alignment.  
Install in accordance with manufacturer's installation instructions and 
approved drawings, cuts, and details.

3.3   ANCHORAGE, FASTENINGS, AND CONNECTIONS

Provide anchorage as indicated for fastening metal items securely in 
place.  Make exposed fastenings of compatible materials, generally 
matching in color and finish, to which fastenings are applied.  No 
penetrations of the outer plate steel of the enclosure shall be allowed.  
All connections to the exterior of the enclosure shall be welded.

3.4   WELDING

Perform welding, welding inspection, and corrective welding, in accordance 
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with AWS D1.1/D1.1M .  Use continuous welds on all exposed connections.  
Grind visible welds smooth in the finished installation.

3.5   FINISHES

3.5.1   Dissimilar Materials

Where dissimilar metals are in contact, protect surfaces with a coat 
conforming to MPI 79  to prevent galvanic or corrosive action.

3.5.2   Field Preparation

Remove rust preventive coating just prior to field erection, using a 
remover approved by the rust preventive manufacturer.  Surfaces, when 
assembled, must be free of rust, grease, dirt and other foreign matter.

3.5.3   Environmental Conditions

Do not clean or paint surface when damp or exposed to foggy or rainy 
weather, when metallic surface temperature is less than 5 degrees F above 
the dew point of the surrounding air, or when surface temperature is below 
45 degrees F or over 95 degrees F, unless approved by the Contracting 
Officer.

3.6   LADDERS

Secure to the adjacent construction with the clip angles attached to the 
stringer.  Install intermediate clip angles not over 48 inches on center.  
Install brackets as required for securing of ladders welded or bolted to 
structural steel. Refer to drawings for additional ladder attachment 
details.

        -- End of Section --
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SECTION 05 52 00

METAL RAILINGS
02/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2012; Errata 2011) Structural Welding 
Code - Steel

ASTM INTERNATIONAL (ASTM)

ASTM A283/A283M (2012) Standard Specification for Low and 
Intermediate Tensile Strength Carbon Steel 
Plates

ASTM A36/A36M (2014) Standard Specification for Carbon 
Structural Steel

ASTM A500/A500M (2013) Standard Specification for 
Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and 
Shapes

ASTM A53/A53M (2012) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless

ASTM B26/B26M (2012) Standard Specification for 
Aluminum-Alloy Sand Castings

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM AMP 521 (2001) Pipe Railing Manual

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

OSHA 29 CFR 1910.23 Guarding Floor Wall Openings and Holes 

1.2   ADMINISTRATIVE REQUIREMENTS

1.2.1   Pre-Installation Meetings

Within 30 days of Contract Award, sSubmit fabrication drawings for the 
following items:

a.  Steel Shapes, Plates, Bars and Strips

b.  Steel Railings and Hand Guard rails
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c.  Aluminum Railings and Guard rails

d. Anchorage and fastening systems

Submit manufacturer's catalog data, including two copies of manufacturers 
specifications, load tables, dimension diagrams, and anchor details for 
the following items:

a.  Protective coating

j.  Aluminum railings and Guard rails

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Fabrication Drawings; G, AE

Iron and Steel Hardware; G, AE

Steel Shapes, Plates, Bars and Strips; G, AE

SD-03 Product Data

Structural Steel Plates, Shapes, and Bars; G, AE

Structural Steel Tubing; G, AE

Protective Coating; G, AE

Steel Railings and Guard rails; G, AE

Aluminum Railings and Guard rails; G, AE

Anchorage and Fastening Systems; G, AE

Safety Gates; G, AE

SD-07 Certificates

Welding Procedures; G

Welder Qualification; G

Installation Instructions; G

1.4   QUALITY ASSURANCE

1.4.1   Welding Procedures

Section 05 05 23.16 WELDING, STRUCTURAL applies to work specified in this 
section.
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Submit welding procedures testing in accordance with AWS D1.1/D1.1M  made 
in the presence of the Contracting Officer and by an approved testing 
laboratory at the Contractor's expense.

1.4.2   Welder Qualification

Submit certified welder qualification by tests in accordance with 
AWS D1.1/D1.1M . Refer to specification 05 05 23.16.

PART 2   PRODUCTS

2.1   SYSTEM DESCRIPTION

Provide complete, detailed fabrication and installation drawings for all 
iron and steel hardware, all steel shapes, plates, bars and strips, all 
Aluminum Railings and Guard rails and all Safety Gates used in accordance 
with the design specifications referenced in this section.

Pre-assemble items in the shop to the greatest extent possible.  
Disassemble units only to the extent necessary for shipping and handling.  
Clearly mark units for reassembly and coordinated installation.

Use only materials that are smooth and free of surface blemishes, 
including pitting, seam marks, roller marks, rolled trade names, and 
roughness.  Remove blemishes by grinding, or by welding and grinding, 
prior to cleaning, treating, and application of surface finishes.

2.2   GENERAL FABRICATION

Provide railings and guard rails detail plans and elevations at not less 
than 1 inch to 1 foot.  Provide details of sections and connections at not 
less than 3 inches to 1 foot.  Also detail setting drawings, diagrams, 
templates for installation of anchorages, including concrete inserts, 
anchor bolts, and miscellaneous metal items having integral anchors.

Use materials of size and thicknesses indicated or, if not indicated, of 
required size and thickness to produce adequate strength and durability in 
finished product for intended use.  Work materials to dimensions indicated 
on approved detail drawings, using proven details of fabrication and 
support.  Use type of materials indicated or specified for the various 
components of work.

Form exposed work true to line and level with accurate angles and surfaces 
and straight sharp edges.  Ensure all exposed edges are eased to a radius 
of approximately 1/32 inch.  Bend metal corners to the smallest radius 
possible without causing grain separation or otherwise impairing the work.

Weld corners and seams continuously and in accordance with the 
recommendations of AWS D1.1/D1.1M .  Grind exposed welds smooth and flush 
to match and blend with adjoining surfaces.

Form exposed connections with hairline joints that are flush and smooth, 
using concealed fasteners wherever possible.

Provide anchorage of the type indicated and coordinated with the 
supporting structure.  Fabricate anchoring devices and space as indicated 
and as required to provide adequate support for the intended use of the 
work.
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Use hot-rolled steel bars for work fabricated from bar stock unless work 
is indicated or specified to be fabricated from cold-finished or 
cold-rolled stock. 

Removable railings which are set into pipe sleeves shall be fabricated 
such that less than 1" of free movement at the top of the rail.

2.3   STRUCTURAL STEEL PLATES, SHAPES AND BARS

Provide structural-size shapes and plates, except plates to be 
cold-formed, conforming to ASTM A36/A36M, unless otherwise noted.

Provide steel plates, to be cold-formed,conforming to ASTM A283/A283M , 
Grade C.

Provide steel bars and bar-size shapes conforming to ASTM A36/A36M, unless 
otherwise noted.

2.4   STRUCTURAL STEEL TUBING

Provide structural  steel tubing, hot-formed, welded or seamless, 
conforming to ASTM A500/A500M , Grade B, unless otherwise noted.

2.5   STEEL PIPE

Provide pipe conforming to ASTM A53/A53M, type as selected, Grade B; 
primed finish, unless galvanizing is required; standard weight (Schedule 
40).

2.6   FASTENERS

Provide stainless steel hex bolts and self locking nuts for all guard 
rials in exterior applications.

2.7   PROTECTIVE COATING

Reference Coatings specification for the required surface preparation and 
epoxy coating.

2.8   STEEL RAILINGS AND GUARD RAILS

Handrails shall resist a concentrated load of 250 lbs in any direction at 
any point of the top of the rail or 20 lbs per foot applied horizontally 
to top of the rail, whichever is more severe.  NAAMM AMP 521, provide the 
same size rail and post.  Provide pipe collars of the same material and 
finish as the guard rail and posts.  

Railings and guard rails shall be detailed, fabricated and erected in 
accordance with OSHA 29 CFR 1910.23  requirements. 

2.8.1   Steel Guard rails

Provide steel guard rails.  Provide steel railings of 1 1/2 inches nominal 
size, hot-dip galvanized and shop painted.

a.  Fabrication:  Joint posts, rail, and corners by one of the following 
methods:
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(1) Mitered and welded joints made by fitting post to top rail and 
intermediate rail to post, mitering corners, groove welding 
joints, and grinding smooth.  Butt railing splices and reinforce 
them by a tight fitting interior sleeve not less than 6 inches 
long.

(2) Railings may be bent at corners in lieu of jointing, provided 
bends are made in suitable jigs and the pipe is not crushed.

b.  Provide removable sections at locations as noted on drawings.

Provide kickplates between railing posts at all metal railing, and consist 
of 3/16-inch steel flat bars not less than 4 inches high (exposed above 
walking surface).  Secure kickplates as indicated on drawings..

2.9   ALUMINUM RAILINGS AND GUARD RAILS

Provide aluminum railings and guard rails only where noted on the drawings.
 Aluminum pipe railing shall be in accordance with ASTM B429/B429M ,.  
Provideanodized aluminum  railings.  Ensure all fasteners are Series 300 
stainless steel.

a.  Fabrication:  Provide jointing by one of the following methods:

(1) Flush-type rail fittings, welded and ground smooth with splice 
locks secured with 3/8 inch recessed head set screws.

(2) Ensure all mitered and welded joints made by fitting post to top 
rail, intermediate rail to post, and corners, are groove welded 
and ground smooth.  Provide butted splices, where allowed by the 
Contracting Officer, reinforced by a tight fitting dowel or sleeve 
not less than 6 inches in length.  Tack weld or epoxy cement dowel 
or sleeve to one side of the splice.

(3) Assemble railings using slip-on aluminum-magnesium alloy fittings 
for joints.  Fasten fittings to pipe or tube with 1/4 or 3/8 inch 
stainless steel recessed head setscrews. Provide assembled 
railings with fittings only at vertical supports or at rail 
terminations attached to walls.  Provide expansion joints at the 
midpoint of panels.  Provide a setscrew in only one side of the 
slip-on sleeve.  Provide alloy fittings to conform to ASTM B26/B26M.

2.10   Safety Gates

Safety gates shall be provided at all unprotected openings, tops of 
ladders, floor edge entrances and where noted on the drawings.  Safety 
gates shall be self closing and designed, manufacturered and installed in 
accordance with OSHA 29 CFR 1910.23

PART 3   EXECUTION

3.1   INSTALLATION INSTRUCTIONS

Submit fabricator's installation instructions / erection drawings for the 
following products to be used in the fabrication of guard rail work:

a.  Structural steel plates, shapes, and bars

b.  Structural steel tubing
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c.  Cold finished steel bars

d.  Hot-Rolled carbon steel bars

e.  Aluminum  Guard rails Provide complete, detailed fabrication and 
installation drawings for all  hardware, and for all steel and aluminum 
shapes, plates, bars and strips used in accordance with the design 
specifications referenced in this section.

3.2   PREPARATION

Adjust guard railings prior to securing in place to ensure proper matching 
at butting joints and correct alignment throughout their length. Plumb in 
each direction.  Secure  guard rail to building construction as follows:

Install toe boards and brackets where indicated.  Make splices, where 
required, at expansion joints.  Install removable sections as indicated.

3.3   STEEL GUARD RAIL

Affix guardrail to supporting structure as indicated on the drawings and 
in such a manner that the loads indicated herein are resisted and properly 
transfered to the supporting structure.

3.4   ALUMINUM GUARD RAIL

Affix guard rail to supporting structure as indicated on the drawings and 
in such a manner that the loads indicated herein are resisted and properly 
transfered to the supporting structure.

3.5   FIELD WELDING

Ensure procedures of manual shielded metal arc welding, appearance and 
quality of welds made, and methods used in correcting welding work comply 
with AWS D1.1/D1.1M .

3.6   TOUCHUP PAINTING

Immediately after installation, clean field welds, bolted connections, 
abraded areas of the shop paint, and exposed areas painted with the paint 
used for shop painting.  Apply paint by brush or spray to provide a 
minimum dry-film thickness as required by the paint manufacturer.

        -- End of Section --
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SECTION 05 59 10

RETRACTABLE ROOF
02/10

PART 1   GENERAL

This specification covers the fabrication, assembly, operation, and testing
 requirements for retractable roof sections.  The main components of the 
retractable roof system consist of wheelblock assemblies, gearmotors, 
end-of-travel and speed-shift limit switches, variable frequency drives, 
and a control panel. The control system is described in more detail in 
section 40 95 00 INSTRUMENTATION AND CONTROLS.

1.1   SYSTEM OPERATION

The roof retraction system shall be enabled from a key switch on the front 
door of the control panel. The traction motors shall be operated from 
momentary, non-illuminated pushbuttons on the control panel. One or both 
roof panels can be operated at any time they are enabled. The roof panels 
shall be capable of changing direction in mid travel. The pushbuttons must 
be held in to operate the motors.  Releasing the pushbutton shall stop the 
motors.  

The roof traction motors shall operate at two speeds, via variable 
frequency drives (VFDs), depending on the roof panel location along its 
travel.  Initially the roofs open at a slow speed of 15 fpm (adjustable) 
and then shift to a faster speed of 30 fpm (adjustable) in between the end 
limits.  The roofs shall decelerate to the slower speed when approaching 
either the open or closed position. Two limit switches located on each end 
of the roof travel limits shall be used for shifting the roof speed then 
stopping the panel at the end position.

The roofs shall be controlled through a PLC with hardwired inputs and 
outputs for the pushbuttons and run/stop commands to the VFDs. The PLC 
shall monitor the VFDs over an Ethernet communication network using 
Ethernet/IP (Inducstrial Protocol). Operation of the roof motors from the 
VFD operator interface terminal shall be disabled.

The roof control system shall be designed and controlled to overcome 
friction from gaskets that provide weather and air sealing as well as to 
hold the roof completely closed with no gaps and areas for air 
infiltration at the interface between the roof sections as well as to the 
enclosure. 

1.2   ADMINISTRATIVE REQUIREMENTS

Submit manufacturer's catalogue cuts and dimensional sheets.  Include a 
description of the item, materials of construction, and dimensions.  
Provide data sufficient to indicate compliance with specifications.  Mark 
items pertaining to specifications with a heavy black arrow.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
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submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Detail Drawings; G, AE

SD-03 Product Data

   Gearmotors; G, AE
Wheelblock Assemblies; G, AE
Materials List; G, AE

SD-06 Test Reports

M-140-3 Roof Demonstration; G, AE
M-140-4 Roof Demonstration; G, AE
DRE-7 Roof Demonstration; G, AE
RAE-SP Roof Demonstration; G, AE
Assembly Tests; G
Acceptance Testing; G

SD-10 Operation and Maintenance Data

M-140 Roof System; G
DRE-7 Roof System; G
RAE-SP Roof System; G

1.4   QUALITY ASSURANCE

1.4.1   Workmanship

Workmanship shall be conform to the specifications for the item of work 
being furnished.  Welding shall be continuous along the entire area of 
contact except where stitch welding is permitted per the Drawings.  
Exposed connections of work in place shall not be tack welded.  All stich 
welds shall receive a seal weld between stiches unless otherwise directed.
Exposed welds shall be ground smooth.  Exposed surfaces of work in place 
shall have a smooth finish. 

Control panel components shall be positioned in a neat and orderly manner. 
Conductors spanning a door hinge shall be protected with plastic spiral 
wrap. Panel wires shall be contained within wireways, which shall be sized 
per NEC requirements to prevent over-filling.  Short sections of wire not 
located in wireways shall be afixed to the back panel with adhesive-backed 
cable-ties.  Spare wires from multiconductor field cables shall be 
terminated on terminal blocks.  There shall be no loose wires in the 
control panel enclosure. All major components on the back panel shall be 
labeled with a lamacoid plate for identification per the shop drawings.  
Wire labels matching the shop drawing wire numbers shall be affixed to 
each end of the wire at all terminations.  Terminal blocks shall be 
labelled per the shop drawings.

1.4.2   Detail Drawings

Submit detail drawings for metalwork and machine work prior to 
fabrication.  With the detail drawings submit a materials list for 
fabricated items.  Detail drawings for metalwork and machine work shall 
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include catalog cuts, templates, fabrication and assembly details, and 
type, grade, and class of material as appropriate.  Also include a sketch 
showing final wheel to axle mounting (i.e., washers, nuts, spacers).  
Elements of fabricated items inadvertently omitted on contract drawings 
shall be detailed by the fabricator and indicated on the detail drawings.

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT

2.1.1   Wheelblock Assemblies, Gearmotors, and Control System

Each roof panel travels on two parallel flat rails on four (4) wheelblock 
assemblies. The two wheelblocks located at the split between the two roof 
panels shall be driven with gearmotors, which are controlled by a PLC and 
VFDs for two-speed operation. The PLC and VFDs shall be housed in separate 
enclosures.

2.1.1.1   Wheelblocks

The wheel block housing shall provide for top-type connection to the 
structure and connection with the custom weldment as shown on the 
drawings. Each wheel block shall have a 10,000 lb load capacity (minimum) 
with lubricated for life anti-friction wheel bearings.

2.1.1.2   Custom Mounting Weldment

Each wheel block assembly shall be mounted to a custom mounting weldment.
The custom mounting weldments shall be welded directly to the roof framing 
as shown on the drawings. Stainless steel shim packs shall be used between 
the wheel blocks and custom mounting weldments for vertical adjustments.

2.1.1.3   Wheels

The wheels be as specified on the drawings. The wheels shall be solid 
metal that are spheroidal graphite cast iron.  The wheels shall have a 
hardness rating of 56 +- 2 HRc.  The wheels shall have roller bearings and 
shall be lubricated for life.  The wheels shall work in a temperature 
range of -40 to +150 degrees F.  The entire wheel assembly shall be 
symmetrical and shall spin concentrically around the bearing.  Finish 
metal centers with either an epoxy paint, a powder coating, or manufacture 
galvanized.

2.1.1.4   Cam Followers

Each wheel block shall include a pair of cam follower guides with sealed 
bearings. The cam followers shall be as shown on drawings and have minimum 
ratings of 2000 lb loading. Cam followers shall be chrome plated on 
rolling surfaces and sides of outer ring. The cam followers shall be 
mounted to the wheel blocks as shown on the Drawings.

2.1.1.5   Bumpers

Urethane bumpers shall be installed on each end of the roof panels as 
indicated on the drawings to prevent the panels from travelling off the 
rails in the event of a limit switch circuit failure. The spacing between 
the bumper and roof panel at each end position shall be as shown on the 
drawings to prevent contact with the bumpers during normal operation.
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2.1.1.7   Gearmotors

Two gearmotors are required per movable roof panel. Each gearmotor shall 
be mounted to its respective wheel block with torque transmission 
accomplished through a splined shaft connection or similar positive 
connection. Gearmotors shall be inverter-duty rated and powered through 
VFDs with a speed range of 0 to 30 feet per minute. Each gearmotor shall 
be powered from one VFD configured for sensorless vector control mode. 
Refer to Section 26 29 23 VARIABLE FREQUENCY DRIVE SYSTEMS UNDER 600 VOLTS 
for VFD specifications. The gearmotors shall be equipped with integral 
brakes and manual releases. Each motor brake shall be capable of resisting 
a 350 lb horizontal force applied to the roof section in the direction of 
travel.  All gearing shall be totally enclosed, helical type, oil bath 
lubricated, with anti-friction bearings.  The orientation of the 
gearmotors shall be as shown on the drawings.

2.1.1.8   Control Panel

Refer to specification 40 95 00 INSTRUMENTATION AND CONTROLS for control 
panel information and requirements. 

2.2   FABRICATION

2.2.1   General

Material must be straight before being laid off or worked.  If 
straightening is necessary it shall be done by methods that will not 
impair the metal.  Sharp kinks or bends shall be cause for rejection of 
the material.  Material with welds will not be accepted except where 
welding is definitely specified, indicated or otherwise approved.  Bends 
shall be made by approved dies, press brakes or bending rolls.  Where 
heating is required, precautions shall be taken to avoid overheating or 
warping the metal and it shall be allowed to cool in a manner that will 
not impair the original properties of the metal.  Proposed flame cutting 
of material other than structural steel shall be subject to approval and 
shall be indicated on detail drawings.  Shearing shall be accurate and all 
portions of the work shall be neatly finished.  Corners shall be square 
and true unless otherwise shown on the drawings.  Re-entrant cuts shall be 
filleted to a minimum radius of  3/4 inch unless otherwise approved.  
Finished members shall be free of twists, bends and open joints.  Bolts, 
nuts and screws shall be tight.

2.2.2   Dimensional Tolerances

Dimensions shall be measured by a calibrated steel tape of approximately 
the same temperature as the material being measured.  The overall 
dimensions of an assembled structural unit shall be within the tolerances 
indicated on the drawings or as specified in the particular section of 
these specifications for the item of work.  Where tolerances are not 
specified in other sections of these specifications or shown, an allowable 
variation of 1/32 inch is permissible in the overall length of component 
members with both ends milled and component members without milled ends 
shall not deviate from the dimensions shown by not more than 1/16 inch for 
members 30 feet or less in length and by more than 1/8 inch for members 
over 30 feet in length.

The roof rails in the installed position shall be installed to the 
required tolerance of the gearmotor manufacturer. As a minimum, the rails 
shall be straight to within +/- 1/8-inch from end to end and within +/- 
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1/16-inch per 20-feet of length. Rail elevation shall be within +/- 
1/8-inch from end to end and within +/- 1/16-inch per 20-feet of length.  
The difference in elevation of parallel rails shall be within +/- 
1/32-inch.  The rails shall be parallel to within +/- 1/32-inch.

All wheelblock axes shall be parallel to within +/- 0.010 inch.  Pairs of 
wheels on a common rail and roof panel shall be in line within a parallel 
offset of +/- 1/32 inch.  All four (4) wheel blocks on each roof panel 
shall be centered on the rail and shall have firm contact with the rail at 
all times.

The roof panels shall come to a complete stop within 1/4 inch after the 
stop command has been given or when the end-limit switches are activated, 
and shall be repeatable to within +/- 1/8 inch.

2.3   TESTING

2.3.1   Assembly Tests

Each rolling roof including the shell, carrier, frame, and temporary 
brackets  shall be assembled and tested to determine the correctness of 
the fabrication and matching of the component parts.  Tolerances shall not 
exceed those shown on the drawings or per manufacturer's recommendations.  
Each roof assembly shall be closely checked to ensure that all necessary 
clearances have been provided and that binding does not occur in any 
moving part.  Assembly and testing shall be done on a straight and level 
floor or platform, the frame shall be mounted on temporary supports in a 
level position.  The carrier shall move smoothly and with minimal effort.  
Misalignment or poor operation, or defects disclosed shall be immediately 
remedied by the Contractor without cost to the Government.  Assembly, 
testing, and disassembly work shall be performed in the presence of the 
Contracting Officer unless waived in writing.  Provide ten working days 
notice, in writing, of the first and each proceeding rolling roof assembly 
to the Contracting Officer.

PART 3   EXECUTION

3.1   ASSEMBLY

All parts to be assembled shall be thoroughly cleaned.  Packing compounds, 
rust, dirt, grit and other foreign matter shall be removed.  Holes and 
grooves for lubrication shall be cleaned.  Enclosed chambers or passages 
shall be examined to make sure that they are free from damaging 
materials.  Where units or items are shipped as assemblies they will be 
inspected prior to installation. Pipe wrenches, cold chisels or other 
tools likely to cause damage to the surfaces of rods, nuts or other parts 
shall not be used for assembling and tightening parts.  Bolts and screws 
shall be tightened firmly and uniformly but care shall be taken not to 
overstress the threads.  When a half nut is used for locking a full nut 
the half nut shall be placed first and followed by the full nut.  Threads 
of all bolts, nuts and screws shall be lubricated with a lubricant before 
assembly.  Threads of corrosion-resisting steel bolts and nuts shall be 
coated with an approved antigalling compound.  Driving and drifting bolts 
or keys will not be permitted.

3.2   ACCEPTANCE TESTING

The rolling roof shall be tested to ensure proper wheel adjustments to 
eliminate binding and track misalignment.  In addition, demonstrate to the 
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Contracting Officer that the roof, and roof tracks are level.  The rolling 
roof shall be rolled the full distance of the tracks to demonstrate that 
the roof sections slow down to a lower speed before contacting the end 
stops at the open and closed positions.  The test shall be repeated a 
sufficient number of times (minimum of three) to demonstrate proper 
operation, including the operation of the end-stop and over-travel limit 
switches.  Misalignment or poor operation, or defects disclosed shall be 
immediately remedied without cost to the Government.  Provide all 
personnel necessary to conduct the tests.  Testing shall be performed in 
the presence of Contracting Officer.  Notify the Contracting Officer, in 
writing, at least 7 days prior to testing operations.

The following demonstrations shall be performed as part of the acceptance 
testing: 

M-140-3 Roof Demonstration
M-140-4 Roof Demonstration
DRE-7 Roof Demonstration
RAE-SP Roof Demonstration

3.3   OPERATION AND MAINTENANCE DATA

include in the instructions layout, wiring and control diagrams of the 
system as installed, the manufacturer's name, model number, service 
manual, parts list and a brief description of all equipment and their 
basic operating features.

List routine maintenance procedures, possible breakdowns and repairs and 
trouble shooting guides.

The Contractor shall submit O&M Manuals invidually for each enclosure 
system as follows:

M-140 Roof System
DRE-7 Roof System
RAE-SP Roof System

        -- End of Section --
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BOARD AND BLOCK INSULATION
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PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C203 (2005; R 2012) Breaking Load and Flexural 
Properties of Block-Type Thermal Insulation

ASTM C272/C272M (2012) Standard Test Method for Water 
Absorption of Core Materials for Sandwich 
Constructions

ASTM C553 (2013) Standard Specification for Mineral 
Fiber Blanket Thermal Insulation for 
Commercial and Industrial Applications

ASTM C591 (2013) Standard Specification for Unfaced 
Preformed Rigid Cellular Polyisocyanurate 
Thermal Insulation

ASTM C930 (2012) Potential Health and Safety 
Concerns Associated with Thermal 
Insulation Materials and Accessories

ASTM D1621 (2010) Compressive Properties of Rigid 
Cellular Plastics

ASTM D3833/D3833M (1996; R 2011) Water Vapor Transmission of 
Pressure-Sensitive Tapes

ASTM E154/E154M (2008a; R 2013; E 2013) Water Vapor 
Retarders Used in Contact with Earth Under 
Concrete Slabs, on Walls, or as Ground 
Cover

ASTM E84 (2014) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

ASTM E96/E96M (2014) Standard Test Methods for Water 
Vapor Transmission of Materials

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.134 Respiratory Protection
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1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Block or board insulation; G ,  AE

Vapor retarder; G

Pressure sensitive tape; G

Protection board or coating; G

Accessories; G

SD-08 Manufacturer's Instructions; G

Block or Board Insulation; G

Adhesive; G

1.3   DELIVERY, STORAGE, AND HANDLING

1.3.1   Delivery

Deliver materials to the site in original sealed wrapping bearing 
manufacturer's name and brand designation, specification number, type, 
grade, R-value, and class.  Store and handle to protect from damage.  Do 
not allow insulation materials to become wet, soiled, crushed, or covered 
with ice or snow.  Comply with manufacturer's recommendations for 
handling, storing, and protecting of materials before and during 
installation.

1.3.2   Storage

Inspect materials delivered to the site for damage; unload and store out 
of weather in manufacturer's original packaging.  Store only in dry 
locations, not subject to open flames or sparks, and easily accessible for 
inspection and handling.

1.4   SAFETY PRECAUTIONS

1.4.1   Respirators

Provide installers with dust/mist respirators, training in their use, and 
protective clothing, all approved by National Institute for Occupational 
Safety and Health (NIOSH)/Mine Safety and Health Administration (MSHA) in 
accordance with 29 CFR 1910.134 .

1.4.2   Other Safety Considerations

Consider safety concerns and measures as outlined in ASTM C930.
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PART 2   PRODUCTS

2.1   BLOCK OR BOARD INSULATION

Provide only thermal insulating materials recommended by manufacturer for 
type of application indicated.  Provide board or block thermal insulation 
conforming to the following standards and the physical properties listed 
below:

d.  Unfaced Preformed Rigid Polyurethane and Polyisocyanurate Board: 
ASTM C591

2.1.1   Thermal Resistance

Ceiling R-30 Wall R-21.

2.1.2   Fire Protection Requirement - All materials are to meet Class A      
requirements.

a.  Flame spread index of 75 or less when tested in accordance with 
ASTM E84.

b.  Smoke developed index of 150 or less when tested in accordance with 
ASTM E84.

2.1.3   Other Material Properties

Provide thermal insulating materials with the following properties:

a.  Rigid cellular plastics:  Compressive Resistance at Yield:  Not less 
than10 pounds per square inch (psi) when measured according to 
ASTM D1621.

b.  Flexural strength:  Not less than 25  psi when measured according to 
ASTM C203.

c.  Water Vapor Permeance:  Not more than1.1 Perms or less when measured 
according to ASTM E96/E96M, desiccant method, in the thickness 
required to provide the specified thermal resistance, including 
facings, if any.

d.  Water Absorption:  Not more than 2percent by total immersion, by 
volume, when measured according to ASTM C272/C272M.

e.  Water Adsorption:  Not more than 1 percent by volume when measured in 
accordance with paragraph 14 of ASTM C553.

2.1.4   Recycled Materials

Provide thermal insulation containing recycled materials to the extent 
practicable, provided that the material meets all other requirements of 
this section.  The minimum required recycled material contents (by weight, 
not volume) are:

Polyisocyanurate/Polyurethane: 9 percent
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Phenolic Rigid Foam: 5 percent

Perlite Board: 23 percent

2.1.5   Prohibited Materials

Do not provide materials containing more than one percent of asbestos.

2.2   VAPOR RETARDER AND DAMPPROOFING

2.2.1   Vapor Retarder under Floor Slab

a.  Water vapor permeance:   0.2 Perm or less when tested in accordance 
with ASTM E96/E96M.

b.  Puncture resistance:  Maximum load no less than 40 pounds when tested 
according to ASTM E154/E154M .

2.3   PRESSURE SENSITIVE TAPE

As recommended by manufacturer of vapor retarder and having a water vapor 
permeance rating of one perm or less when tested in accordance with 
ASTM D3833/D3833M .

2.4   ACCESSORIES

2.4.1   Adhesive

As recommended by insulation manufacturer and must meet Class A 
requirements.

2.4.2   Mechanical Fasteners

Corrosion resistant fasteners as recommended by the insulation 
manufacturer.

PART 3   EXECUTION

3.1   EXISTING CONDITIONS

Before installing insulation, ensure that all areas that will be in 
contact with the insulation are dry and free of projections which could 
cause voids, compressed insulation, or punctured vapor retarders.  If 
installing perimeter or under slab insulation, check that the fill is 
flat, smooth, dry, and well tamped. If moisture or other conditions are 
found that do not allow the proper installation of the insulation, do not 
proceed but notify the Contracting Officer of such conditions.

3.2   INSTALLATION

3.2.1   Insulation Board

Install and handle insulation in accordance with the manufacturer's 
installation instructions.  Keep material dry and free of extraneous 
materials.  Observe safe work practices.
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3.2.2   Electrical Wiring

Do not install insulation in a manner that would sandwich electrical 
wiring between two layers of insulation.

3.2.3   Cold Climate Requirement

Place insulation to the outside of pipes.

3.2.4   Continuity of Insulation

Butt tightly against adjoining boards, studs, rafters, joists, sill 
plates, headers and obstructions.  Provide continuity and integrity of 
insulation at corners, wall to ceiling joint, roof, and floor.  Avoid 
creating any thermal bridges or voids.

3.3   INSTALLATION ON UNDERSIDE OF CONCRETE FLOOR SLAB

3.3.1   Adhesively Bonded Systems

a.  Butt all edges of insulation and seal with pressure sensitive tape.

3.4   PERIMETER AND UNDER SLAB INSULATION

Install perimeter thermal insulation where heated spaces are adjacent to 
exterior walls or slab edges in slab-on-grade or floating-slab 
construction.

3.4.1   Manufacturer's Instructions

Install, attach, tape edges, provide vapor retarder and other requirements 
such as protection against vermin, insects, damage during construction as 
recommended in manufacturer's instructions.

3.4.2   Insulation on Vertical Surfaces

Install thermal insulation as indicated.  Fasten insulation with adhesive.

3.4.3   Insulation Under Slab

Provide insulation horizontally under entire slab on grade for a distance 
of 4  feet from the edge of slab.  Turn insulation up at slab edge, and 
extend full height of slab.  Install insulation on top of vapor retarder 
and turn retarder up over the outside edge of insulation to top of slab.

3.4.4   Protection of Insulation

Protect insulation on vertical surfaces from damage during construction 
and back filling by application of protection board or coating.  Do not 
leave installed vertical insulation unprotected overnight.  Install 
protection over entire exposed exterior insulation board.

3.5   VAPOR RETARDER

Apply a continuous vapor retarder as indicated.  Overlap all joints at 
least 6 inches and seal with pressure sensitive tape.  Seal at sill, 
header, windows, doors and utility penetrations.  Repair punctures or 
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tears with pressure sensitive tape.

       -- End of Section --
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PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C665 (2012) Mineral-Fiber Blanket Thermal 
Insulation for Light Frame Construction 
and Manufactured Housing

ASTM C930 (2012) Potential Health and Safety 
Concerns Associated with Thermal 
Insulation Materials and Accessories

ASTM D3833/D3833M (1996; R 2011) Water Vapor Transmission of 
Pressure-Sensitive Tapes

ASTM E136 (2012) Behavior of Materials in a Vertical 
Tube Furnace at 750 Degrees C

ASTM E84 (2014) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

ASTM E96/E96M (2014) Standard Test Methods for Water 
Vapor Transmission of Materials

TECHNICAL ASSOCIATION OF THE PULP AND PAPER INDUSTRY (TAPPI)

TAPPI T803 OM (2010) Puncture Test of Container Board

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.134 Respiratory Protection

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Blanket insulation; G, AE

Vapor retarder; G, AE
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Pressure sensitive tape; G

Accessories; G, AE

SD-08 Manufacturer's Instructions

Insulation; G, AE

1.3   DELIVERY, STORAGE, AND HANDLING

1.3.1   Delivery

Deliver materials to site in original sealed wrapping bearing 
manufacturer's name and brand designation, specification number, type, 
grade, R-value, and class.  Store and handle to protect from damage.  Do 
not allow insulation materials to become wet, soiled, crushed, or covered 
with ice or snow.  Comply with manufacturer's recommendations for 
handling, storing, and protecting of materials before and during 
installation.

1.3.2   Storage

Inspect materials delivered to the site for damage; unload and store out 
of weather in manufacturer's original packaging.  Store only in dry 
locations, not subject to open flames or sparks, and easily accessible for 
inspection and handling.

1.4   SAFETY PRECAUTIONS

1.4.1   Respirators

Provide installers with dust/mist respirators, training in their use, and 
protective clothing, all approved by National Institute for Occupational 
Safety and Health (NIOSH)/Mine Safety and Health Administration (MSHA) in 
accordance with 29 CFR 1910.134 .

1.4.2   Smoking

Do not smoke during installation of blanket thermal insulation.

1.4.3   Other Safety Concerns

Consider other safety concerns and measures as outlined in ASTM C930.

PART 2   PRODUCTS

2.1   BLANKET INSULATION

ASTM C665, Type I, rock wool blankets without membrane coverings   ; Class 
A, membrane-faced surface with a flame spread of 25 or less, except a 
flame spread rating of 25 or less and a smoke developed rating of 150 or 
less when tested in accordance with ASTM E84. Insulation to meet 
requirements of NFPA 801.

2.1.1   Thermal Resistance Value (R-VALUE)

As indicated or R21 in walls and 30 in roof.
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2.1.2   Recycled Materials

Provide Thermal Insulation containing recycled materials to the extent 
practicable, provided the material meets all other requirements of this 
section.  The minimum required recycled materials content by weight are:

Rock Wool:   75 percent slag

2.1.3   Prohibited Materials

Do not provide asbestos-containing materials.  Do not provide 
organic-containing materials.

2.2   BLOCKING

Metal and unfaced rock wool fiber blankets in accordance with ASTM C665, 
Type I, or other approved materials.  Use only non-combustible materials 
meeting the requirements of ASTM E136.  Place blocking as required to 
create insulation terminations.

2.3   VAPOR RETARDER

b.  Membrane with the following properties:

Water Vapor Permeance:  ASTM E96/E96M: 1 perm
Maximum Flame Spread:  ASTM E84:  25
Combustion Characteristics:  Passing ASTM E136Puncture Resistance:  

TAPPI T803 OM :  15 25 

2.4   PRESSURE SENSITIVE TAPE

As recommended by the vapor retarder manufacturer and having a water vapor 
permeance rating of one perm or less when tested in accordance with 
ASTM D3833/D3833M .

2.5   ACCESSORIES

2.5.1   Adhesive

As recommended by the insulation manufacturer.  Adhesive to meet all Class 
A requirements.

2.5.2   Mechanical Fasteners

Corrosion resistant fasteners, pins for pinning, as recommended by the 
insulation manufacturer.

PART 3   EXECUTION

3.1   EXISTING CONDITIONS

Before installing insulation, ensure that areas that will be in contact 
with the insulation are completely dry and free of projections which could 
cause voids, compressed insulation, or punctured vapor retarders.  If 
moisture or other conditions are found that do not allow the workmanlike 
installation of the insulation, do not proceed but notify Contracting 
Officer of such conditions.
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3.2   PREPARATION

3.2.1   Blocking at  Doors and Passageway

Prior to installation of insulation, install permanent blocking and pinning
 to prevent insulation from sloughing.  Install permanent blocking to 
maintain accessibility to equipment or controls that require maintenance 
or adjustment.

3.3   INSTALLATION

3.3.1   Insulation

Install and handle insulation in accordance with manufacturer's 
instructions.  Keep material dry and free of extraneous materials.  Ensure 
personal protective clothing and respiratory equipment is used as 
required.  Observe safe work practices.

3.3.1.1   Electrical wiring

Do not install insulation in a manner that would sandwich electrical 
wiring between two layers of insulation.

3.3.1.2   Continuity of Insulation

Install blanket insulation to butt tightly against adjoining blankets and 
to framing members, headers and any obstructions.  Provide continuity and 
integrity of insulation at corners, wall joints, and roof.  Avoid creating 
thermal bridges.

3.3.1.3   Installation at Bridging and Cross Bracing

Insulate at bridging and cross bracing by splitting blanket vertically at 
center and packing one half into each opening.  Butt insulation at 
bridging and cross bracing; fill in bridged area with loose or scrap 
insulation.

3.3.1.4   Insulation without Affixed Vapor Retarder

Provide pins and cleats to hold insulation in place as required by 
manufacturer.  Stuff pieces of insulation into cracks between all framing, 
door and door heads, jambs, and sills.

3.3.1.5   Sizing of Blankets

Provide only full width blankets when insulating between structural members.  
Size width of blankets for a snug fit in all cavities.

        -- End of Section --
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SECTION 07 21 19

FOAMED-IN-PLACE INSULATION
02/15

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

High Density Closed-Cell Spray Polyisocyanurate Foam; G, AE

1.2   QUALITY ASSURANCE

Installer Qualifications: An authorized representative who is trained and 
approved by manufacturer.

PART 2   PRODUCTS

2.1   HIGH DENSITY CLOSED-CELL SPRAY POLYISOCYANURATE FOAM

High Density Closed-Cell Spray Polyisocyanurate Foam: ASTM C 1029, Type 
II, minimum density of 2 lb/cu. ft. and minimum aged R-value at 1-inch 
thickness of 6.2 deg F x h x sq. ft./Btu at 75 deg F.

1.   Surface-Burning Characteristics: Comply with ASTM E 84; testing by a 
qualified testing agency. Identify products with appropriate markings of 
applicable testing agency.
a.   Flame-Spread Index: 25 or less.
b.   Smoke-Developed Index: 450 or less.
2.   Fire Propagation Characteristics: Passes NFPA 285 testing as part of 
an approved assembly.

2.2   MISCELLANEOUS MATERIALS

Primer: Material recommended by insulation manufacturer where required for 
adhesion of insulation to substrates.

PART 3   EXECUTION

3.1   PREPARATION

A.   Verify that substrates are clean, dry, and free of substances that 
are harmful to insulation.

B.   Priming: Prime substrates where recommended by insulation 
manufacturer. Apply primer to comply with insulation manufacturer's 
written instructions. Confine primers to areas to be insulated; do not 
allow spillage or migration onto adjoining surfaces.
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3.2   INSTALLATION

A.   Comply with insulation manufacturer's written instructions applicable 
to products and applications.

B.   Spray insulation to envelop entire area to be insulated and fill 
voids.

C.   Apply in multiple passes to not exceed maximum thicknesses 
recommended by manufacturer. Do not spray into rising foam.

D.   Framed Construction: Install into cavities formed by interior framing 
members to achieve maximum R-Value. Install into cavities to fully fill 
void and within all cavities that are unable to be filled with rock wool 
fiber blanket insulation in order to eliminate thermal bridging.

E.   Miscellaneous Voids: Apply according to manufacturer's written 
instructions.

3.3   PROTECTION

Protect installed insulation from damage due to harmful weather exposures, 
physical abuse, and other causes.

3.4 INSPECTION
Before interior finishes are installed over insulation an inspection shall 
be done by manufacturer's field representative to assure all voids have 
been filled. If core samples are taken as part of this inspection the 
Contractor is to fill core holes before installing interior finish faces.  
Acceptance of insulation installation is required by Government before 
interior finishes are to be installed.

        -- End of Section --
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SECTION 07 42 13

INTERIOR METAL LINER CEILING PANELS
05/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI S100 (2007; Supp 1: 2009; Supp 2: 2010) North 
American Specification for the Design of 
Cold-Formed Steel Structural Members

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (2010; Change 2010; Change 2011; Errata 
2011; Change 2011) Minimum Design Loads 
for Buildings and Other Structures

ASTM INTERNATIONAL (ASTM)

ASTM A1008/A1008M (2012a) Standard Specification for Steel, 
Sheet, Cold-Rolled, Carbon, Structural, 
High-Strength Low-Alloy and High-Strength 
Low-Alloy with Improved Formability, 
Solution Hardened, and Bake Hardened

ASTM A123/A123M (2012) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A36/A36M (2012) Standard Specification for Carbon 
Structural Steel

ASTM A606/A606M (2009a) Standard Specification for Steel 
Sheet and Strip, High-Strength, Low-Alloy, 
Hot-Rolled and Cold-Rolled, with Improved 
Atmospheric Corrosion Resistance

ASTM A653/A653M (2011) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM A755/A755M (2011) Standard Specification for Steel 
Sheet, Metallic Coated by the Hot-Dip 
Process and Prepainted by the Coil-Coating 
Process for Exterior Exposed Building 
Products

ASTM A780/A780M (2009) Standard Practice for Repair of 
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Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings

ASTM A924/A924M (2013) Standard Specification for General 
Requirements for Steel Sheet, 
Metallic-Coated by the Hot-Dip Process

ASTM B117 (2011) Standard Practice for Operating 
Salt Spray (Fog) Apparatus

ASTM D1308 (2002; R 2007) Effect of Household 
Chemicals on Clear and Pigmented Organic 
Finishes

ASTM D1654 (2008) Evaluation of Painted or Coated 
Specimens Subjected to Corrosive 
Environments

ASTM D2244 (2011) Calculation of Color Tolerances and 
Color Differences from Instrumentally 
Measured Color Coordinates

ASTM D2247 (2011) Testing Water Resistance of 
Coatings in 100% Relative Humidity

ASTM D2794 (1993; R 2010) Resistance of Organic 
Coatings to the Effects of Rapid 
Deformation (Impact)

ASTM D3359 (2009; E 2010; R 2010) Measuring Adhesion 
by Tape Test

ASTM D3363 (2005; E 2011; R 2011; E 2012) Film 
Hardness by Pencil Test

ASTM D4214 (2007) Standard Test Method for Evaluating 
the Degree of Chalking of Exterior Paint 
Films

ASTM D4587 (2011) Standard Practice for Fluorescent 
UV-Condensation Exposures of Paint and 
Related Coatings

ASTM D522 (1993a; R 2008) Mandrel Bend Test of 
Attached Organic Coatings

ASTM D523 (2008) Standard Test Method for Specular 
Gloss

ASTM D5894 (2010) Cyclic Salt Fog/UV Exposure of 
Painted Metal, (Alternating Exposures in a 
Fog/Dry Cabinet and a UV/Condensation 
Cabinet)

ASTM D610 (2008; R 2012) Evaluating Degree of 
Rusting on Painted Steel Surfaces

ASTM D714 (2002; R 2009) Evaluating Degree of 
Blistering of Paints
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ASTM D822 (2001; R 2006) Filtered Open-Flame 
Carbon-Arc Exposures of Paint and Related 
Coatings

ASTM D968 (2005; R 2010) Abrasion Resistance of 
Organic Coatings by Falling Abrasive

ASTM E84 (2012c) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

ASTM G152 (2006) Operating Open Flame Carbon Arc 
Light Apparatus for Exposure of 
Nonmetallic Materials

ASTM G153 (2004; R 2010) Operating Enclosed Carbon 
Arc Light Apparatus for Exposure of 
Nonmetallic Materials

METAL BUILDING MANUFACTURERS ASSOCIATION (MBMA)

MBMA MBSM (2002) Metal Building Systems Manual

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM AMP 500 (2006) Metal Finishes Manual

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA)

SMACNA 1793 (2012) Architectural Sheet Metal Manual, 
7th Edition

UNDERWRITERS LABORATORIES (UL)

UL Bld Mat Dir (2012) Building Materials Directory

1.2   DEFINITIONS

Metal Liner Ceiling Panel (MLCP):  Metal liner ceiling panels, attachment 
system components and accessories necessary for a complete weather-tight 
ceiling system.

1.3   DESCRIPTION OF CEILING PANEL SYSTEM

Factory color finished, metal ceiling panel system with concealed fastening
 attachment.  Panel profile must be smooth face and with stiffening ribs 
in the flat of the panel. The basis of design product is Metal Sales 
Manufacturing Corp. Pro Panel II, 26 gage.

1.3.1   Metal Ceiling Panel General Performance

Comply with performance requirements, conforming to AISI S100 , without 
failure due to defective manufacture, fabrication, installation, or other 
defects in construction.  Ceiling panels  and accessory components must 
conform to the following standards:

ASTM A1008/A1008M
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ASTM A123/A123M
ASTM A36/A36M
ASTM A653/A653M
ASTM A606/A606M
ASTM A755/A755M  for metallic coated steel sheet for exterior coil 

pre-painted applications. ASTM A780/A780M  for repair of damage or 
uncoated areas of hot-dipped       galvanized coating.

ASTM A924/A924M  for metallic coated steel sheet
ASTM D522 for applied coatings
UL Bld Mat Dir

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Submit Documentation for the following items:
Qualification of Manufacturer; G
Sample Warranty; G

SD-02 Shop Drawings

Installation Drawings ; G

SD-03 Product Data

Submit Manufacturer's catalog data for the following items:

Ceiling Panels ; G, AE
Factory Color Finish;  G
Closure Materials;  G

Enamel Repair Paint;  G
Accessories;  G

SD-04 Samples

Submit as required each of the following samples:

Ceiling Panels, 12 inches long by actual panel width; G
Fasteners; G
Metal Closure Strips, 10 inches long of each type; G

Submit manufacturer's color charts and chips, approximately 4 by 4 
inches, showing full range of colors, textures and patterns 
available for ceiling panels with factory applied finishes.

SD-06 Test Reports

Submit test reports for the following in accordance with the 
referenced articles in this section.

NFPA Class A Flame Spread; G
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Coating Tests; G, AE

SD-07 Certificates

Submit certificates for the following items showing conformance 
with referenced standards contained in this section:

Coil Stock; G
Fasteners; G

SD-08 Manufacturer's Instructions

Include detailed application instructions and standard 
manufacturer drawings altered as required by these specifications.

Installation of Ceiling panels; G

SD-11 Closeout Submittals

Warranty; G
Maintenance Instructions; G

1.5   QUALITY ASSURANCE

1.5.1   Pre-Installation Conference

Upon notification of submittal receipt and approval by the Contracting 
Officer; and prior to the commencement of the work, the Contractor must 
attend a pre-installation conference to review the following:

a.  Drawings and Specifications.

b.  Qualification of Installer, Qualification of Welders.

c.  Sustainable acquisition

d.  Approved Warranty

e.  Sampleceiling panels, 12 inches long by actual panel width (36")

f.  Sample metal closure strips, 10 inches long

g.  Color charts and chips

h.  Coatings and base metal tests

i.  Construction schedule, availability of materials, Installer's 
personnel, equipment and facilities required to progress with the work 
without delay.

j.  Methods and procedures related to installation of ceiling panels, 
including manufacturer's written instructions.  Explicitly identify in 
writing, differences between manufacturer's instructions and the 
specified requirements.

k.  Support conditions for compliance with requirements, including 
alignment between and attachment to structural members.
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l.  Ceiling penetrations, openings, and condition of other construction 
that will affect metal ceiling panels.

m.  Governing regulations and requirements for insurance, certificates, 
and tests and inspections if applicable.

n.  Temporary protection requirements for metal ceiling panel assembly 
during and after installation.

o.  Ceiling panel observation and repair procedures after metal ceiling 
panel installation.  Provide detailed written instructions including 
copies of Material Safety Data Sheets for maintenance and repair 
materials, and manufacturer's maintenance instructions.

1.5.1.1   Installation Drawings

Installation shop drawings for ceiling panels,  accessories, and anchorage 
systems must indicate completely dimensioned structural frame and erection 
layouts, openings in the ceiling, special framing details, and 
construction details at corners, location and type of mastic and metal 
filler strips.

1.5.2   Qualification of Manufacturer

Certify that metal ceiling panel system manufacturer has a minimum of five 
(5) years experience in manufacturing metal ceiling system and accessory 
products.

1.5.2.1   Manufacturer's Certificates

Also provide the following certifications from the manufacturer:

Coil Stock
Fasteners

Enamel Repair Paint

Submit certification from coil stock manufacturer or supplier that the 
machinery used will form the provided coil stock without warping, 
waviness, or rippling that is not a part of the panel profile, and without 
damage, abrasion or marring of the finish coating.

Provide evidence that products used within this specification are 
manufactured in the United States.

1.5.3   Single Source

Obtain  metal ceiling panels, clips, closure materials and other 
accessories from the standard products of the single source from a single 
manufacturer to operate as a complete system for the intended use.

1.5.4   Manufacturer's Maintenance Instructions

Provide manufacturer's detailed written instructions including copies of 
Material Safety Data Sheets for maintenance and repair materials.

1.5.5   All products are to be part of the Mock Up as required in 
paragraph 1.14 in Section 01 11 00 Scope of Work.
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1.6   DELIVERY, HANDLING, AND STORAGE

Deliver and protect package components, sheets, metal ceiling panels, and 
other manufactured items to prevent damage or deformation during 
transportation and handling.

Unload, store, and erect metal ceiling panels in a manner to prevent 
bending, warping, twisting, and surface damage.

Stack and store metal ceiling panels horizontally on platforms or pallets, 
covered with suitable weather-tight and ventilated covering to ensure 
dryness, with positive slope for drainage of water.  Do not store metal 
ceiling panels in contact with other materials that might cause staining, 
denting, or other surface damage.

Retain strippable protective covering on metal ceiling panel until actual 
installation.

1.7   PROJECT CONDITIONS

1.7.1   Field Measurements

Verify locations of ceiling framing and opening dimensions by field 
measurements before metal ceiling panel fabrication and indicate 
measurements on Shop Drawings.

1.7.2   Weather Limitations

Proceed with installation preparation only when existing and forecasted 
weather conditions permit Work to proceed without water entering into 
ceiling system or building.

1.8   WARRANTY

Warranty must conform to the Sample Warranty as reviewed and approved by 
the Contracting Officer.

PART 2   PRODUCTS

2.1   FABRICATION

Unless approved otherwise, fabricate and finish metal ceiling panels and 
accessories at the factory to greatest extent possible, by manufacturer's 
standard procedures and processes and as necessary to fulfill indicated 
and specified performance requirements.  Comply with indicated profiles 
and with dimensional and structural requirements.  

Provide panel profile, including intermediate stiffening ribs for full 
length of panel.  Fabricate metal ceiling panel side laps with 
factory-installed captive gaskets or separator strips that provide a tight 
seal and prevent metal-to-metal contact, in a manner that will seal 
weather-tight and minimize noise from movements within panel assembly.

2.1.1   Sheet Metal Accessories

Fabricate  trim to comply with recommendations in SMACNA 1793 that apply 
to the design, dimensions, metal, and other characteristics of item 
indicated:
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a.  Form exposed sheet metal accessories that are without excessive oil 
canning, buckling, and tool marks and that are true to line and levels 
indicated, with exposed edges folded back to form hems.

b.  End Seams: fabricate nonmoving end seams with flat-lock seams.  Form 
seams and seal with epoxy seam sealer.  

c.  Sealed Joints: form non-expansion but movable joints in metal to 
accommodate elastomeric sealant to comply with SMACNA 1793.

d.  Conceal fasteners and expansion provisions where possible.  Exposed 
fasteners are not allowed on faces of accessories exposed to view.

2.2   PANEL MATERIALS

2.2.1   Steel Sheet

Roll-form steel ceiling panels to the specified profile, with fy= 50 ksi, 
20 gauge miminum and depth as indicated.  Material must be plumb and true, 
and within the tolerances listed:

c.   Individual panels must be continuous length to cover the entire 
length of any unbroken ceiling area with no joints or seams and formed 
without warping, waviness, or ripples that are not part of the panel 
profile and free of damage to the finish coating system.

d.   Provide panels with thermal expansion and contraction consistent with 
the type of system specified.

1.   Profile and coverage to be a minimum height and width from 
manufacturer's standard for the indicated ceiling area.  The 
profile of the panel selected for the basis of this specification 
has been approved by PNSY.  Alternative panels shall be submitted 
for approval in writing.

2.   Smooth, flat. 2.2.2   Factory Color Finish

Comply with NAAMM AMP 500 for recommendations for applying and designating 
finishes.  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they 
are within the range of approved samples and are assembled or installed to 
minimize contrast.

All panels are to receive a factory-applied Kynar 500/Hylar 5000 , or 
approved equal, finish consisting of a baked-on top-coat with a 
manufacturer's recommended prime coat. All paint, incluiding all specified 
coats, to have a tested flame spread rating of 25 or less. Finish to be 
NFPA Class A Flame Spread rated in accordance with NFPA 255.

2.2.2.1   Metal Preparation

Carefully prepare all metal surface for painting on a continuous process 
coil coating line by alkali cleaning, hot water rinsing, application of 
chemical conversion coating, cold water rinsing, sealing with acid rinse, 
and thorough drying.

2.2.2.2   Prime Coating

Apply a base coat of epoxy paint, specifically formulated to interact with 
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the top-coat, to the prepared surfaces by roll coating to a dry film 
thickness of 0.20 plus 0.05 mils. Prime coat must be oven cured prior to 
application of finish coat.

2.2.2.3   Finish Coating

Apply a wash-coat on the reverse side over the primer by roll coating to a 
dry film thickness of 0.30 plus 0.05 mils for a total dry film thickness 
of 0.50 plus 0.10 mils. Oven-cured the wash coat.

2.2.2.4   Color

Provide white finish color .

2.2.2.5   Physical Properties

Coating must conform to the industry and manufacturer's standard 
performance criteria as listed by the following certified test reports:

General: ASTM D5894 and ASTM D4587

Abrasion: ASTM D968

Adhesion: ASTM D3359

Chalking: ASTM D4214

Chemical Pollution: ASTM D1308

Color Change and Conformity: ASTM D2244

Creepage: ASTM D1654

Cyclic Corrosion Test: ASTM D5894

Flame Spread: ASTM E84

Flexibility: ASTM D522

Formability: ASTM D522

Gloss at 60 and 85 degrees: ASTM D523

Humidity: ASTM D2247 and ASTM D714

Oxidation: ASTM D610

Pencil Hardness: ASTM D3363

Reverse Impact: ASTM D2794

Salt Spray: ASTM B117
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Weatherometer: ASTM G152, ASTM G153 and ASTM D822

2.3   FASTENERS

2.3.1   General

2.3.1.1   Hidden Fasteners

Provide corrosion resistant fasteners recommended by the manufacturer to 
meet the performance requirements.

2.4   ACCESSORIES

2.4.1   General

All accessories must be compatible with the metal ceiling panels. Trim, 
metal closure strips, caps and similar metal accessories must not be less 
than the minimum thickness specified for the ceiling panels. Exposed metal 
accessories/finishes to match the panels furnished, except as otherwise 
indicated.  Molded foam rib, ridge and other closure strips must be 
non-absorbent closed-cell or solid-cell synthetic rubber or pre-molded 
neoprene to match configuration of the panels.

2.4.2   Metal Closure Strips

Provide factory fabricated steel closure strips to be the same, color, 
finish and profile of the specified ceiling panel.

2.5   SHEET METAL  TRIM

2.5.1   Fabrication

Shop fabricate sheet metal  trim where practicable to comply with 
recommendations in SMACNA 1793 that apply to design, dimensions, metal, 
and other characteristics of item indicated.  Obtain field measurements 
for accurate fit before shop fabrication.

Fabricate sheet metal trim without excessive oil canning, buckling, and 
tool marks and true to line and levels indicated, with exposed edges 
folded back to form hems.

2.6   REPAIR OF FINISH PROTECTION

Repair paint for color finish ceiling panel must be compatible paint of 
the same formula and color as the specified finish furnished by the ceiling
 panel manufacturer.  Provide 4 pints of repair paint matching the 
specified ceiling panels.

PART 3   EXECUTION

3.1   EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for 
compliance with requirements for installation tolerances, metal ceiling 
panel supports, and other conditions affecting performance of the Work.
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Examine primary and secondary ceiling framing to verify that  panel 
support members and anchorages have been installed within alignment 
tolerances required by metal ceiling panel manufacturer, UL, ASTM, ASCE 7 
and as required for the geographical area where construction will take 
place.

Examine roughing-in for components and systems penetrating metal ceiling 
panels to verify actual locations of penetrations relative to seam 
locations of metal ceiling panels before metal ceiling panel installation.

Submit to the Contracting Officer a written report, endorsed by Installer, 
listing conditions detrimental to performance of the Work.  Proceed with 
installation only after unsatisfactory conditions have been corrected.

3.2   PREPARATION

Clean substrates of substances harmful to insulation, including removing 
projections capable of interfering with insulation attachment.  
Miscellaneous framing installation, including sub-purlins, girts, angles, 
furring, and other miscellaneous ceiling panel support members and 
anchorage must be according to metal ceiling panel manufacturer's written 
instructions.

3.3   CEILING PANEL INSTALLATION

Provide full length metal ceiling panels, from wall to wall as indicated, 
unless otherwise indicated or restricted by shipping limitations.  Anchor 
metal ceiling panels and other components of the Work securely in place, 
with provisions for thermal and structural movement in accordance with 
MBMA MBSM.

Erect ceiling panel system in accordance with the approved erection 
drawings, the printed instructions and safety precautions of the 
manufacturer.

Sheets are not to be subjected to overloading, abuse, or undue impact.  
Bent, chipped, or defective sheets shall not be applied.

Sheets must be erected true and plumb and in exact alignment with the 
horizontal and vertical edges of the building.

Work is to allow for thermal movement of the ceiling panel, movement of 
the building structure, and to provide permanent freedom from noise due to 
wind pressure.

Field cutting metal ceiling panels by torch is not permitted.

3.3.1   Steel Ceiling Panels

Use painted  steel fasteners  for interior surfaces.

3.3.2   Anchor Clips

Anchor metal ceiling panels and other components of the Work securely in 
place, using manufacturer's approved fasteners according to manufacturers' 
written instructions.
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3.3.3   Metal Protection

Where dissimilar metals will contact each other or corrosive substrates, 
protect against galvanic action by painting contact surfaces with 
bituminous coating, by applying rubberized-asphalt underlayment to each 
contact surface, or by other permanent separation as recommended by metal 
ceiling panel manufacturer.

3.4   FASTENER INSTALLATION

Anchor metal ceiling panels and other components of the Work securely in 
place, using manufacturer's approved fasteners according to manufacturers' 
written instructions.

3.5   FLASHING, TRIM AND CLOSURE INSTALLATION

3.5.1   General Requirements

Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA 1793.  Provide concealed fasteners where 
possible, and set units true to line and level as indicated.  Install work 
with laps, joints, and seams to form permanently watertight and weather 
resistant.

Install sheet metal work is to form weather-tight construction without 
waves, warps, buckles, fastening stresses or distortion, and allow for 
expansion and contraction.  Cutting, fitting, drilling, and other 
operations in connection with sheet metal required to accommodate the work 
of other trades is to be performed by sheet metal mechanics.

3.6   WORKMANSHIP

Make lines, arises, and angles sharp and true.  Free exposed surfaces from 
visible wave, warp, buckle, and tool marks.  Fold back exposed edges 
neatly to form a 1/2 inch hem on the concealed side.  Make sheet metal 
exposed to the weather watertight with provisions for expansion and 
contraction.

Make surfaces to receive sheet metal plumb and true, clean, even, smooth, 
dry, and free of defects and projections which might affect the 
application.  For installation of items not shown in detail or not covered 
by specifications conform to the applicable requirements of SMACNA 1793.   

3.7   ACCEPTANCE PROVISIONS

3.7.1   Erection Tolerances

Erect metal ceiling panels straight and true with plumb vertical lines 
correctly lapped and secured in accordance with the manufacturer's written 
instructions.

3.7.2   Repairs to Finish

Scratches, abrasions, and minor surface defects of finish may be repaired 
with the specified repair materials.  Finished repaired surfaces must be 
uniform and free from variations of color and surface texture.

Repaired metal surfaces that are not acceptable to the project 
requirements and/or Contracting Officer are to be immediately removed and 
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replaced with new material.

3.7.3   Paint-Finish Metal Siding

Paint-finish metal siding will be tested for color stability by the 
Contracting Officer during the manufacturer's specified guarantee period.

Panels that indicate color changes, fading, or surface degradation, 
determined by visual examination, must be removed and replaced with new 
panels at no expense to the Government.

New panels will be subject to the specified tests for an additional year 
from the date of their installation.

3.8   FIELD QUALITY CONTROL

3.8.1   Construction Monitoring

Make visual inspections as necessary to ensure compliance with specified 
requirements. Additionally, verify the following:

a.  Materials comply with the specified requirements.

b.  All materials are properly stored, handled and protected from damage.  
Damaged materials are removed from the site.

c.  Framing and substrates are in acceptable condition, in compliance with 
specification, prior to application of ceiling panels.

d.  Panels are installed without buckles, ripples, or waves and in uniform 
alignment and modulus.

e.  Side laps are formed, sealed, fastened or seam locked as required.

f.  The proper number, type, and spacing of attachment clips and fasteners 
are installed.

g.  Installer adheres to specified and detailed application parameters.

h.  

3.9   CLEAN-UP AND DISPOSAL

Clean all exposed sheet metal work at completion of installation.  Remove 
metal shavings, filings, nails, bolts, and wires from work area.  Remove 
grease and oil films, excess sealants, handling marks, contamination from 
steel wool, fittings and drilling debris and scrub the work clean.  
Exposed metal surfaces must be free of dents, creases, waves, scratch 
marks, solder or weld marks, and damage to the finish coating.

Collect and place scrap/waste materials in containers.  Promptly dispose 
of demolished materials.  Do not allow demolished materials to accumulate 
on-site; transport demolished materials from government property and 
legally dispose of them.

        -- End of Section --
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SECTION 07 42 63

INSULATED METAL PANEL ASSEMBLIES
05/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 501.1 (2005) Standard Test Method for Water 
Penetration of Windows, Curtain Walls and 
Doors Using Dynamic Pressure

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 341 (2010) Seismic Provisions for Structural 
Steel Buildings

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI S100 (2012) North American Specification for 
the Design of Cold-Formed Steel Structural 
Members

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (2010; Errata 2011; Supp 1 2013) Minimum 
Design Loads for Buildings and Other 
Structures

AMERICAN WELDING SOCIETY (AWS)

AWS A5.1/A5.1M (2012) Specification for Carbon Steel 
Electrodes for Shielded Metal Arc Welding

AWS D1.1/D1.1M (2012; Errata 2011) Structural Welding 
Code - Steel

AWS D1.2/D1.2M (2014) Structural Welding Code - Aluminum

ASTM INTERNATIONAL (ASTM)

ASTM A653/A653M (2013) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM B117 (2011) Standard Practice for Operating 
Salt Spray (Fog) Apparatus

ASTM C273/C273M (2011) Shear Properties of Sandwich Core 
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Materials

ASTM D1056 (2014) Standard Specification for Flexible 
Cellular Materials - Sponge or Expanded 
Rubber

ASTM D1308 (2013) Effect of Household Chemicals on 
Clear and Pigmented Organic Finishes

ASTM D1621 (2010) Compressive Properties of Rigid 
Cellular Plastics

ASTM D1622/D1622M (2014) Apparent Density of Rigid Cellular 
Plastics

ASTM D1667 (2005; R 2011) Flexible Cellular Materials 
- Poly (Vinyl Chloride) Foam (Closed-Cell)

ASTM D2244 (2015) Calculation of Color Tolerances and 
Color Differences from Instrumentally 
Measured Color Coordinates

ASTM D2247 (2011) Testing Water Resistance of 
Coatings in 100% Relative Humidity

ASTM D2794 (1993; R 2010) Resistance of Organic 
Coatings to the Effects of Rapid 
Deformation (Impact)

ASTM D3363 (2005; E 2011; R 2011; E 2012) Film 
Hardness by Pencil Test

ASTM D4214 (2007) Standard Test Method for Evaluating 
the Degree of Chalking of Exterior Paint 
Films

ASTM D522/D522M (2014) Mandrel Bend Test of Attached 
Organic Coatings

ASTM D523 (2014) Standard Test Method for Specular 
Gloss

ASTM D6226 (2010) Standard Test Method for Open Cell 
Content of Rigid Cellular Plastics

ASTM D714 (2002; R 2009) Evaluating Degree of 
Blistering of Paints

ASTM D822 (2001; R 2006) Filtered Open-Flame 
Carbon-Arc Exposures of Paint and Related 
Coatings

ASTM D968 (2005; R 2010) Abrasion Resistance of 
Organic Coatings by Falling Abrasive

ASTM E119 (2014) Standard Test Methods for Fire 
Tests of Building Construction and 
Materials
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ASTM E136 (2012) Behavior of Materials in a Vertical 
Tube Furnace at 750 Degrees C

ASTM E1592 (2005; R 2012) Structural Performance of 
Sheet Metal Roof and Siding Systems by 
Uniform Static Air Pressure Difference

ASTM E283 (2004; R 2012) Determining the Rate of Air 
Leakage Through Exterior Windows, Curtain 
Walls, and Doors Under Specified Pressure 
Differences Across the Specimen

ASTM E331 (2000; R 2009) Water Penetration of 
Exterior Windows, Skylights, Doors, and 
Curtain Walls by Uniform Static Air 
Pressure Difference

ASTM E84 (2014) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

ASTM G152 (2013) Operating Open Flame Carbon Arc 
Light Apparatus for Exposure of 
Nonmetallic Materials

ASTM G153 (2013) Operating Enclosed Carbon Arc Light 
Apparatus for Exposure of Nonmetallic 
Materials

METAL BUILDING MANUFACTURERS ASSOCIATION (MBMA)

MBMA MBSM (2002) Metal Building Systems Manual

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM AMP 500 (2006) Metal Finishes Manual

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA)

SMACNA 1793 (2012) Architectural Sheet Metal Manual, 
7th Edition

UNDERWRITERS LABORATORIES (UL)

UL 580 (2006; Reprint Oct 2013) Tests for Uplift 
Resistance of Roof Assemblies

1.2   DEFINITIONS

Insulated  Metal  Panel Assembly:  Insulated Metal Panel , attachment 
system components, miscellaneous metal framing, thermal insulation, and 
accessories shop fabricated or field assembled for a complete 
weather-tight wall system.

1.3   DESCRIPTION OF INSULATED METAL PANEL ASSEMBLY SYSTEM

Factory color finished, insulated metal  panel system with concealed 
fastening attachment.  Panel profile must be smooth face and with 
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stiffening ribs in the flat of the panel.  Interior finish of panel 
assembly to be same as exterior.

1.3.1   Insulated Metal  Panel General Performance

Comply with performance requirements, conforming to AISI S100 , without 
failure due to defective manufacture, fabrication, installation, or other 
defects in construction.  Insulated  metal panels  and accessory 
components must conform to the following standards:

   Basis of Design: Kingspan Microrib

1.3.2   Structural Performance

All Panels shall have 24 GA. exterior and 26 GA interior metal panels.
Maximum calculated fiber stress must not exceed the allowable value in the 
AISI or AA manuals; a one third overstress for wind is allowed.  Midspan 
deflection under maximum design loads is limited to L/180.  Contract 
drawings show the design wind loads and the extent and general assembly 
details of the metal siding.  Contractor must provide design for members 
and connections not shown on the drawings.  Siding panels and accessories 
must be the products of the same manufacturer.

Provide insulated metal  panel assemblies complying with the load and 
stress requirements in accordance with ASTM E1592.  Wind Load force due to 
wind action governs the design for panels.

Insulated metal panel  systems and attachments are to resist the wind 
loads as determined by UL 580  and ASCE 7 in the geographic area where the 
construction will take place, in pounds per square foot.  Submit five 
copies of wind load tests and seismic tests to the Contracting Officer.

Provide insulated metal  panel assembly for seismic conditions complying 
with the applicable requirements of AISC 341 .

1.3.3   Air Infiltration

Air leakage must conform to the limits through the wall assembly area when 
tested according to ASTM E283.

1.3.4   Water Penetration Under Static Pressure

No water penetration when tested according to ASTM E331.

1.3.5   Water Penetration Under Dynamic Pressure

No evidence of water leakage when tested according to AAMA 501.1 .

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Qualification of Manufacturer; G
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Qualification of Installer; G
Qualifications for Welding Work; G

SD-02 Shop Drawings

M-140 Fabrication and Installation drawings; G, AE
RAE Fabrication and Installation drawings; G, AE
DRE-7 Fabrication and Installation drawings; G, AE
ACE-3 Fabrication and Installation drawings; G, AE

Fabrication and Installation Drawings for the following items are to 
indicate completely dimensioned structural frame and erection layouts, 
panel lengths (per design drawings) openings in the wall, special framing 
details, and construction details at corners, building intersections and 
flashing, location and type of mastic and metal filler strips.

Insulated Metal Panel Assemblies; G, AE
Flashing and Accessories; G, AE
Anchorage Systems; G, AE

SD-03 Product Data

  Submit Manufacturer's catalog data; G, AE for the following 
items:

Factory Color Finish; G
Sub-girts and Formed Shapes; G, AE
Closure Materials; G, AE
Insulation; G, AE
Pressure Sensitive Tape; G, AE
Sealants and Caulking; G, AE
Rated Insulated  Panel Assembly; G, AE

Accessories; G, AE

SD-04 Samples

  Submit as required each of the following samples:

Insulated Metal  Panel Assemblies; G, 12 inches long by actual 
panel width
Fasteners; G
Metal Closure Strips; G, 10 inches long of each type
Insulation; G, approximately 8 by 11 inches

SD-05 Design Data

Wind design analysis; G, AE

SD-06 Test Reports

  Submit test reports for the following in accordance with the 
referenced articles in this section.

Leakage Tests; G, AE
Wind load tests; G, AE
Seismic tests; G, AE

SD-07 Certificates
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  Submit certificates for the following items showing conformance 
with referenced standards contained in this section:

Fasteners; G

  Provide evidence that products used within this specification 
are manufactured in the United States.

Qualification of Manufacturer; G

  Certify that the manufacturer of the insulated metal  panel 
system meets requirements specified under paragraph entitled 
"Qualification of Manufacturer."

Qualification of Installer; G

  Certify that the applicator meets requirements specified under 
paragraph entitled "Qualification of Installation Contractor."

  Submit the insulated metal panel  system assembly wind load and 
fire rating classification listings; G, AE.

SD-08 Manufacturer's Instructions

Installation of Insulated Metal  panels

  Include detailed application instructions and standard 
manufacturer drawings altered as required by these specifications. 
Explicitly identify in writing, differences between manufacturer's 
instructions and the specified requirements.

SD-11 Closeout Submittals

Warranty; G
Instructions; G 
Government and/or Contractor Personnel
Include copies of Material Safety Data Sheets; G for 
maintenance/repair materials.

1.5   QUALITY ASSURANCE

1.5.1   Pre-Installation Conference

  After submittals are received and approved but before insulated metal  
panel and insulation work, including associated work, is performed, the 
Contracting Officer will hold a pre-siding conference to review the 
following:

a.  The drawings, created by the Contractor and referenced in SD-02, 
including Fabrication and Installation drawings,showing complete 
Insulated Metal  Panel Assemblies, and specifications.  

The following Fabrication and Installation drawings shall be provided 
for each respective enclosure indicated below:

M-140 Fabrication and Installation drawings
RAE Fabrication and Installation drawings
DRE-7 Fabrication and Installation drawings
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ACE-3 Fabrication and Installation drawings

Include details for the following for review:

Flashing and accessories
Anchorage systems
Manufacturer's catalog data
Factory Color Finish

Sub-girts and Formed Shapes
Closure Materials, including metal closure strips.
Insulation
Pressure Sensitive Tape
Rated Insulated Panel Assembly test data
Accessories
Fasteners

b.  Finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make 
progress and avoid delays.

c.  Methods and procedures related to insulatd metal  panel installation, 
including manufacturer's written instructions for Installation of 
Insulated Metal  panels, and verification of insulated metal panel 
system assembly wind load and fire rating classification listings.

d.  Support conditions for compliance with requirements, including 
alignment between and attachment to structural members.  Provide 
details of wind design analysis including wind speed, exposure 
category, co-efficient, importance factor, designates type of 
facility, negative pressures for each zone, methods and requirements 
of attachment.  Wind design analysis to include wall plan delineating 
dimensions and attachment patterns for each zone.  Wind design 
analysis to be prepared and sealed by Licensed Project Engineer in the 
geographic area where the construction will take place.

e.  Flashing, special siding details, insulated metal panel penetrations, 
openings, and condition of other construction that will affect 
insulated metal  panels.

f.  Governing regulations and requirements for insurance, certificates, 
tests and inspections if applicable.  Include certification for 
insulated metal  panel system assembly wind load and fire rating 
classification.  Safety plan review must include applicable Material 
Safety Data Sheets.

g.  Temporary protection requirements for insulated metal  panel assembly 
during and after installation.

h.  Insualed metal  panel observation and repair procedures after 
insulated metal  panel installation.  .

1.5.2   Manufacturer's Technical Representative

The representative must have authorization from manufacturer to approve 
field changes and be thoroughly familiar with the products and 
installations in the geographical area where construction will take place.
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1.5.3   Qualification of Manufacturer

Insulated metal panel system manufacturer must have:

a.  A minimum of five (5) years experience in manufacturing insulated 
metal  panel system and accessory products.

b.  Provide engineering services by an authorized engineer; currently 
licensed in the geographical area where construction will take place, 
having a minimum of four (4) years experience as an engineer 
knowledgeable in wind load design analysis, protocols and procedures 
for the MBMA MBSM; ASCE 7, and ASTM E1592.

c.  Provide certified engineering calculations using the products 
submitted for:

Wind load requirements in accordance with FM Wind Design Guide and 
ASCE 7.

1.5.4   Qualification of Installer

The installation contractor must be approved and certified by the 
insulated metal panel manufacturer prior to beginning the installation of 
the insulated metal  panel system.

1.5.4.1   Qualifications for Welding Work

Welding procedures must conform to AWS A5.1/A5.1M , AWS D1.1/D1.1M  for 
steel or AWS D1.2/D1.2M  for aluminum.

1.5.5   Single Source

Obtain  insulated metal  panel, clips, closures and other accessories from 
the standard products of the single source from a single manufacturer to 
operate as a complete system for the intended use.

1.5.6   Surface-Burning Characteristics

Provide insulated metal  panels having insulation core material with the 
following surface-burning characteristics as determined by testing 
identical products according to ASTM E84 by a qualified testing agency.  
Identify products with appropriate markings of applicable testing agency 
This material must meet Class A requirements.

a.  Flame-Spread Index:  25 or less.
b.  Smoke-Developed Index:  150 or less.

1.5.7   Fire-Resistance Ratings

Where indicated, provide insulated metal  panels identical to those of 
assemblies tested for fire resistance per ASTM E119 by a qualified testing 
agency.  Identify products with appropriate markings of applicable testing 
agency.

Indicate design designations from UL's "Fire Resistance Directory" or from 
the listings of another qualified testing agency.
Combustion Characteristics:  ASTM E136.

SECTION 07 42 63  Page 10



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

1.5.8   Fabrication

Fabricate and finish insulated metal  panels and accessories at the 
factory to greatest extent possible, by manufacturer's standard procedures 
and processes and as necessary to fulfill indicated performance 
requirements.  Comply with indicated profiles and with dimensional and 
structural requirements.

Provide insulated metal panel profile, including major ribs and 
intermediate stiffening ribs, if any, for full length of panel.

Fabricate insulated metal  panel side laps with factory-installed captive 
gaskets or separator strips that provide a tight seal and prevent 
metal-to-metal contact, in a manner that will seal weather-tight and 
minimize noise from movements within panel assembly.

Fabricate insualated metal panels to lenghts shown on design drawings; in 
lieu of a definitive panel length, fabricate the longest length sections 
possible.

1.5.8.1   Sheet Metal Accessories

Fabricate flashing and trim to comply with recommendations in SMACNA 1793 
that apply to the design, dimensions, metal, and other characteristics of 
item indicated.  All flashings shall create watertight seal to weather.

a.  Form exposed sheet metal accessories that are without excessive oil 
canning, buckling, and tool marks and that are true to line and levels 
indicated, with exposed edges folded back to form hems.

b.  End Seams:  Fabricate nonmoving seams with flat-lock seams.  Form 
seams and seal with epoxy seam sealer.  Rivet joints for additional 
strength.

c.  Sealed Joints:  Form non-expansion but movable joints in metal to 
accommodate elastomeric sealant to comply with SMACNA standards.

d.  Conceal fasteners and expansion provisions where possible.  Exposed 
fasteners are not allowed on faces of accessories exposed to view.

e.  Fabricate cleats and attachment devices of size and metal thickness 
recommended by SMACNA or by insulated metal  panel manufacturer for 
application, but not less than thickness of metal being secured.

1.5.9   Finishes

Comply with NAAMM AMP 500 for recommendations for applying and designating 
finishes.

Appearance of Finished Work:  Noticeable variations in same piece are not 
acceptable.  Variations in appearance of adjoining components are 
acceptable if they are within the range of approved Samples and are 
assembled or installed to minimize contrast.

1.5.10   Mock Up

All products are to be part of the Mock Up as required in paragraph 1.14 
in Section 01 11 00 Scope of Work.

SECTION 07 42 63  Page 11



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

1.6   DELIVERY, HANDLING, AND STORAGE

Deliver and package components, sheets, insulated metal  panels, and other 
manufactured items so as not to be damaged or deformed and protected 
during transportation and handling.

Unload, store, and erect insulated metal  panels in a manner to prevent 
bending, warping, twisting, and surface damage.

Stack and store insulated metal  panels horizontally on platforms or 
pallets, covered with suitable weather-tight and ventilated covering to 
ensure dryness, with positive slope for drainage of water.  Do not store 
insulated metal  panels in contact with other materials that might cause 
staining, denting, or other surface damage.

Retain strippable protective covering on insulated metal  panel for period 
of insulated metal  panel installation.

Protect foam-plastic insulation as follows:

a.  Do not expose to sunlight, except to extent necessary for period of 
installation and concealment.

b.  Protect against ignition at all times.  Do not deliver foam-plastic 
insulation materials to Project site before installation time.

Complete installation and concealment of plastic materials as rapidly as 
possible in each area of construction.

1.7   PROJECT CONDITIONS

Weather Limitations:  Proceed with installation preparation only when 
existing and forecasted weather conditions permit Work to proceed without 
water entering into existing walling system or building.

Field Measurements:  Verify locations of wall framing and opening 
dimensions by field measurements before insulated metal  panel fabrication 
and indicate measurements on Shop Drawings.

1.8   WARRANTY

Furnish manufacturer's no-dollar-limit warranty for the insulated metal  
panel system.  The warranty is to be issued directly to the Government.  
The warranty is to provide that if within the warranty period (one-year) 
the insulated metal  panel system shows evidence of corrosion, 
perforation, rupture or excess weathering due to deterioration of the 
insulated metal  panel system resulting from defective materials and 
correction of the defective workmanship is to be the responsibility of the 
insulated metal  panel system manufacturer.  Repairs that become necessary 
because of defective materials and workmanship while insulated metal  
panel system is under warranty are to be performed within 24 hours after 
notification, unless additional time is approved by the Contracting 
Officer.  Failure to perform repairs within 24 hours of notification will 
constitute grounds for having emergency repairs performed by others and 
not void the warranty.
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PART 2   PRODUCTS

2.1   INSULATED METAL PANEL MATERIALS

2.1.1   Steel Sheet

Roll-form steel panels to the specified profile, with fy = 24 gauge and 
depth as indicated.  Material must be plumb and true, and within the 
tolerances listed:

a.  Individual panels to have continuous length to cover the entire length 
of any unbroken wall area with no joints or seams and formed without 
warping, waviness, or ripples that are not part of the panel profile 
and free of damage to the finish coating system.

b.  Provide panels with thermal expansion and contraction consistent with 
the type of system specified.

1.  Profile and coverage to be a minimum height and width from 
manufacturer's standard for the indicated wall area.

2.  Smooth, flat surface texture.

2.1.2   Foam-Insulation Core  Panel

Provide factory-formed steel  panel assembly fabricated from two sheets of 
metal with modified polyisocyanurate or polyurethane foam insulation core 
during fabrication with joints between panels designed to form 
weather-tight and air tight seals. Include accessories required for 
weather-tight installation.

a.  Closed-Cell Content:  90 percent when tested according to ASTM D6226.

b.  Density:   2.0 to 2.6 lb/cu. ft. when tested according to 
ASTM D1622/D1622M .

c.  Compressive Strength:  Minimum 20 psi when tested according to 
ASTM D1621.

d.  Shear Strength:   26 psi when tested according to ASTM C273/C273M.

2.1.3   Finish

All panels are to receive a factory-applied Kynar 500/Hylar 5000 or equal 
finish consisting of a baked-on top-coat with a manufacturer's recommended 
prime coat conforming to the following:

a.  Metal Preparation:  All metal is to have the surfaces carefully 
prepared for painting on a continuous process coil coating line by 
alkali cleaning, hot water rinsing, application of chemical conversion 
coating, cold water rinsing, sealing with acid rinse, and thorough 
drying.

c.  Exterior Finish Coating: 1.5 mil Fluropolymer (PVDF) three coat 
system: 0.2 mil primer with 0.8 mil Kynar 500 (70 percent)METALLIC 
color coat, or equal, and .5 mil clear coat.  

d.  Interior Finish Coating:  PVDF fininsh panel dry film thickness of 1.0 
mil including primer. 
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e.  Color:  The exterior finish chosen by Government from the 
manufacturer's standard color chart.

f.  Physical Properties:  Coating must conform to the industry and 
manufacturer's standard performance criteria as listed by the 
following certified test reports:

Chalking: ASTM D4214

Color Change and Conformity: ASTM D2244

Weatherometer: ASTM G152, ASTM G153 and ASTM D822

Humidity: ASTM D2247 and ASTM D714

Salt Spray: ASTM B117

Chemical Pollution: ASTM D1308

Gloss at 60: ASTM D523

Pencil Hardness: ASTM D3363

Reverse Impact: ASTM D2794

Flexibility: ASTM D522/D522M

Abrasion: ASTM D968

Flame Spread: ASTM E84

2.2   MISCELLANEOUS METAL FRAMING

2.2.1   General

Cold-formed metallic-coated steel sheet conforming to ASTM A653/A653M  and 
specified in Division 05 Section 05 40 00 "Cold-Formed Metal Framing" 
unless otherwise indicated.

2.2.2   Fasteners for Miscellaneous Metal Framing

Type, material, corrosion resistance, size and sufficient length to 
penetrate the supporting member a minimum of 1 inch with other properties 
required to fasten miscellaneous metal framing members to substrates in 
accordance with the wall panel manufacturer's and ASCE 7 requirements.

2.3   FASTENERS

2.3.1   General

Type, material, corrosion resistance, size and sufficient length to 
penetrate the supporting member a minimum of 1 inch with other properties 
required to fasten miscellaneous metal framing members to substrates in 
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accordance with the insulated metal  panel manufacturer's and ASCE 7 
requirements.

2.3.2   Concealed Fasteners

Fasteners for insulated metal  panels to be corrosion resistant coated 
steel. Minimum fastener shall be 1/4 inch dia. by 1/4 Hex head, self 
drilling. Compatible with the sheet panel and of a type and size 
recommended by the manufacturer to meet the performance requirements and 
design loads. Provide a 12 GA stainless steel hidden fastener clip; set 
clip in butyl sealant. 

2.3.3   Screws

Screws to be corrosion resistant coated steel, aluminum and/or stainless 
steel being the type and size recommended by the manufacturer to meet the 
performance requirements.

2.3.4   Rivets

Rivets to be closed-end type, corrosion resistant coated steel, aluminum 
or stainless steel where watertight connections are required.

2.3.5   Attachment Clips

Fabricate clips from steel hot-dipped galvanized in accordance with 
ASTM A653/A653M , or Series 305 stainless steel.  Size, shape, thickness 
and capacity as required meeting the insulation thickness and design load 
criteria specified.

2.4   ACCESSORIES

2.4.1   General

All accessories to be compatible with the insulated metal  panels.  Sheet 
metal flashing, trim, metal closure strips, caps and similar metal 
accessories must not be less than the minimum thickness specified for the 
wall panels. Exposed metal accessories/finishes to match the panels 
furnished, except as otherwise indicated.  Molded foam rib, ridge and 
other closure strips to be non-absorbent closed-cell or solid-cell 
synthetic rubber or pre-molded neoprene to match configuration of the 
panels.

2.4.2   Rubber Closure Strips

Closed-cell, expanded cellular rubber conforming to ASTM D1056 and 
ASTM D1667; extruded or molded to the configuration of the specified wall 
panel and in lengths supplied by the wall panel manufacturer.

2.4.3   Metal Closure Strips

Factory fabricated steel closure strips to be the same gauge, color, 
finish and profile of the specified wall panel.

2.4.4   Joint Sealants

2.4.4.1   Sealants and Caulking

Sealants are to be an approved gun type for use in hand or air-pressure 
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caulking guns at temperatures above 40 degrees F (or frost-free 
application at temperatures above 10 degrees F) with minimum solid content 
of 85 percent of the total volume.  Sealant is to dry with a tough, 
durable surface skin which permits it to remain soft and pliable 
underneath, providing a weather-tight joint.  No migratory staining is 
permitted on painted or unpainted metal, stone, glass, vinyl, or wood.

Prime all joints to receive sealants with a compatible one-component or 
two-component primer as recommended by the wall panel manufacturer.

All sealants shall be 100% silicone and UV resistant.

All sealant, caulking, and tape sealant materials are to meet Class A 
requirements.

2.4.4.2   Tape Sealant

Pressure sensitive,butyl type 100 percent solid with a release paper 
backing; permanently elastic, non-sagging, non-toxic and non-staining as 
approved by the insulated  metal  panel manufacturer.

2.5   SHEET METAL FLASHING AND TRIM

2.5.1   Fabrication

Shop fabricate sheet metal flashing and trim where practicable to comply 
with recommendations in SMACNA 1793 that apply to design, dimensions, 
metal, and other characteristics of item indicated.  Obtain field 
measurements for accurate fit before shop fabrication.

Fabricate sheet metal flashing and trim without excessive oil canning, 
buckling, and tool marks and true to line and levels indicated, with 
exposed edges folded back to form hems.

2.6   REPAIR OF FINISH PROTECTION

Repair paint for color finish enameled wall panel must be compatible paint 
of the same formula and color as the specified finish furnished by the 
insulated metal  panel manufacturer.

PART 3   EXECUTION

3.1   EXAMINATION

A.  Examine substrates, areas, and conditions, with Installer present, for 
compliance with requirements for installation tolerances, insulated metal  
panel supports, and other conditions affecting performance of the Work.

B.  Examine primary and secondary wall framing to verify that beams, 
purlins, angles, channels, and other structural panel support members and 
anchorages have been installed within alignment tolerances required by 
insulated metal  panel manufacturer, UL, ASTM, ASCE 7 and as required for 
the geographical area where construction will take place.

C.  Examine solid wall sheathing to verify that sheathing joints are 
supported by framing or blocking and that installation is within flatness 
tolerances required by insulated metal  panel manufacturer.

D.  Examine roughing-in for components and systems penetrating insulated 
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metal  panels to verify actual locations of penetrations relative to seam 
locations of insulated metal  panels before insulated metal  panel 
installation.

E.  Submit to the Contracting Officer a written report, endorsed by 
Installer, listing conditions detrimental to performance of the Work.

F.  Proceed with installation only after unsatisfactory conditions have 
been corrected.

3.2   PREPARATION

A.  Clean substrates of substances harmful to insulation, including 
removing projections capable of interfering with insulation attachment.

B.  Miscellaneous Framing:  Install sub-purlins, girts, angles, furring, 
and other miscellaneous insulated metal  panel support members and 
anchorage according to insulated metal  panel manufacturer's written 
instructions.

3.3   INSULATED METAL  PANEL INSTALLATION

Provide insulated metal  panels of full length from sill to eave as 
indicated, unless otherwise indicated or restricted by shipping 
limitations.  Anchor insulated metal  panels and other components of the 
Work securely in place, with provisions for thermal and structural 
movement in accordance with MBMA Metal Building Systems Manual.

All insulated matel panel installation efforts shall take into 
consideration the requirements of the post installation testing 
requirements as outlined in paragraph 3.7.2.  NO WALL PANEL LEAKAGE WILL 
BE ACCEPTABLE ON THIS PROJECT.

a.  Steel Panels:  Use stainless-steel fasteners for exterior surfaces and 
galvanized steel fasteners for interior surfaces.

c.  Anchor Clips:  Anchor insulated metal  panels and other components of 
the Work securely in place, using manufacturer's approved fasteners 
according to manufacturer's written instructions.

d.  Metal Protection:  Where dissimilar metals will contact each other or 
corrosive substrates, protect against galvanic action by painting 
contact surfaces with bituminous coating, by applying 
rubberized-asphalt underlayment to each contact surface, or by other 
permanent separation as recommended by insulated metal  panel 
manufacturer.

e.  Joint Sealers:  Install gaskets, joint fillers, and sealants where 
indicated and where required for weatherproof performance of insulated 
metal  panel assemblies.  Provide types of gaskets, fillers, and 
sealants indicated or, if not indicated, types recommended by insulated
 metal  panel manufacturer.

Erect insulated metal  panel system in accordance with the approved 
erection drawings, the printed instructions and safety precautions of the 
manufacturer.

Panels are not to be subjected to overloading, abuse, or undue impact.  
Bent, chipped, or defective sheets shall not be applied.
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Panels must be erected true and plumb and in exact alignment with the 
horizontal and vertical edges of the building, securely anchored, and with 
the indicated eave, and sill.

Work is to allow for thermal movement of the insulated metal  panel, 
movement of the building structure, and to provide permanent freedom from 
noise due to wind pressure.

Field cutting insulated metal  panels by torch is not permitted.

3.4   FASTENER INSTALLATION

Anchor insulated metal  panels and other components of the Work securely 
in place, using manufacturer's approved fasteners according to 
manufacturer's written instructions.

3.5   FLASHING, TRIM AND CLOSURE INSTALLATION

3.5.1   General Requirements

Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA 1793.  Provide concealed fasteners where 
possible, and set units true to line and level as indicated.  Install work 
with laps, joints, and seams that will be permanently watertight and 
weather resistant.

Sheet metalwork is to be accomplished to form weather-tight construction 
without waves, warps, buckles, fastening stresses or distortion, and allow 
for expansion and contraction.  Cutting, fitting, drilling, and other 
operations in connection with sheet metal required to accommodate the work 
of other trades is to be performed by sheet metal mechanics.

3.5.2   Metal Flashing

Exposed metal flashing is to be installed at building corners, sills and 
eaves, junctions between metal siding and walling.

Exposed metal flashing is to be the same material, color, and finish as 
the specified insulated metal  panel.

Flashing is to be fastened at not more than 8 inches on center, except 
where flashing are held in place by the same screws that secure covering 
sheets.

Flashing is to be furnished in at least 8 foot lengths.  Exposed flashing 
is to have 1 inch locked and blind-soldered end joints, and expansion 
joints at intervals of not more than 16 feet.

Exposed flashing and flashing subject to rain penetration to be bedded in 
the specified joint sealant.

Flashing which is in contact with dissimilar metals to be isolated by 
means of the specified asphalt mastic material to prevent electrolytic 
deterioration.

Drips to be formed to the profile indicated, with the edge folded back  
1/2 inch to form a reinforced drip edge.
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3.5.3   Closures

Install metal closure strips at open ends of corrugated or ribbed pattern 
walls, and at intersection of wall and wall unless open ends are concealed 
with formed eave flashing; and in other required areas.

Install mastic closure strips at intersection of the wall with metal 
walling; top and bottom of metal siding; heads of wall openings; and in 
other required locations.

3.6   WORKMANSHIP

Make lines, arises, and angles sharp and true.  Free exposed surfaces from 
visible wave, warp, buckle, and tool marks.  Fold back exposed edges 
neatly to form a  1/2 inch hem on the concealed side.  Make sheet metal 
exposed to the weather watertight with provisions for expansion and 
contraction.

Make surfaces to receive sheet metal plumb and true, clean, even, smooth, 
dry, and free of defects and projections which might affect the 
application.  For installation of items not shown in detail or not covered 
by specifications conform to the applicable requirements of SMACNA 1793.  
Provide sheet metal flashing in the angles formed where roof decks abut 
walls, curbs, ventilators, pipes, or other vertical surfaces and wherever 
indicated and necessary to make the work watertight.

3.7   ACCEPTANCE PROVISIONS

3.7.1   Erection Tolerances

Erect insulated metal  panels straight and true with plumb vertical lines 
correctly lapped and secured in accordance with the manufacturer's written 
instructions.  Horizontal lines must not vary more than  1/8 inch in 40 
feet, industry standard.

3.7.2   Leakage Tests

Finished application of insulated metal  panels are to be inspected and 
tested for leakage by the Contractor.  Inspection and tests will be 
conducted without cost to the Government.

Inspection  is to be made promptly after erection to permit correction of 
defects and the removal and replacement of defective materials.

Leak testing is to be made only after the final negative pressure testing 
has been conducted and approved. Intent is to conduct leak testing when 
building is in state of final operating conditions.

Leak testing to consist of applied water from a fire hose connected to 
fire hydrant with pressure regulated to emulate a hurricane force wind and 
rain at 90 miles per hour winds.  This test to be applied to all exterior 
wall panel joints, at all exterior flashing joints, at all exterior 
closures stirps, and at all exterior wall penetrations.  A written report 
of noted deficiencies is to be prepared and submitted for review by PNSY 
and AE.

3.7.3   Repairs to Finish

Scratches, abrasions, and minor surface defects of finish may be repaired 
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with the specified repair materials.  Finished repaired surfaces must be 
uniform and free from variations of color and surface texture.

Repaired metal surfaces that are not acceptable to the project 
requirements are to be immediately removed and replaced with new material.

3.7.4   Paint-Finish Insulated Metal Panels

Paint-finish on insulated metal panels will be tested for color stability 
by the Contracting Officer during the manufacturer's specified guarantee 
period.

Panels that indicate color changes, fading, or surface degradation, 
determined by visual examination, must be removed and replaced with new 
panels at no expense to the Government.

New insulated metal panels will be subject to the specified tests for an 
additional year from the date of their installation.

3.8   CLEAN-UP AND DISPOSAL

Clean all exposed  insulated metal panel work at completion of 
installation.  Remove metal shavings, filings, nails, bolts, and wires 
from work area.  Remove grease and oil films, excess sealants, handling 
marks, contamination from steel wool, fittings and drilling debris and 
scrub the work clean.  Exposed metal surfaces to be free of dents, 
creases, waves, scratch marks, solder or weld marks, and damage to the 
finish coating.

Collect and place scrap/waste materials in containers.  Promptly dispose 
of demolished materials.  Do not allow demolished materials to accumulate 
on-site; transport demolished materials from government property and 
legally dispose of them.

        -- End of Section --
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SECTION 07 60 00

FLASHING AND SHEET METAL
08/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A653/A653M (2013) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM B209 (2014) Standard Specification for Aluminum 
and Aluminum-Alloy Sheet and Plate

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA)

SMACNA 1793 (2012) Architectural Sheet Metal Manual, 
7th Edition

1.2   GENERAL REQUIREMENTS

Finished sheet metalwork will form a weathertight construction without 
waves, warps, buckles, fastening stresses or distortion, which allows for 
expansion and contraction.  Sheet metal mechanic is responsible for 
cutting, fitting, drilling, and other operations in connection with sheet 
metal required to accommodate the work of other trades.  Coordinate 
installation of sheet metal items used in conjunction with roofing with 
roofing work to permit continuous roofing operations.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.   Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

M-140 Covering on flat and sloped surfaces; G , AE
RAE Covering on flat and sloped surfaces; G , AE
DRE-7 Covering on flat and sloped surfaces; G , AE
ACE-3 Covering on flat and sloped surfaces; G , AE
Passageways Covering on flat and sloped surfaces; G , AE

M-140 Expansion joints; G , AE
RAE Expansion joints; G , AE
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DRE-7 Expansion joints; G , AE
ACE-3 Expansion joints; G , AE
Passageways Expansion joints; G , AE

M-140 Base flashing; G , AE
RAE Base flashing; G , AE
DRE-7 Base flashing; G , AE
ACE-3 Base flashing; G , AE
Passageways Base flashing; G , AE

M-140 Counterflashing; G , AE
RAE Counterflashing; G , AE
DRE-7 Counterflashing; G , AE
ACE-3 Counterflashing; G , AE
Passageways Counterflashing; G , AE

Flashing details shall be provided for flashing at round wall penetrations 
as well as flashing at rectangular and square penetrations.

M-140 Flashing at roof penetrations; G , AE
RAE Flashing at roof penetrations; G , AE
DRE-7 Flashing at roof penetrations; G , AE
ACE-3 Flashing at roof penetrations; G , AE

M-140 Stops and Fascias; G, AE
RAE Stops and Fascias; G, AE
DRE-7 Stops and Fascias; G, AE
ACE-3 Stops and Fascias; G, AE
Passageways Stops and Fascias; G, AE

Indicate thicknesses, dimensions, fastenings and anchoring 
methods, expansion joints, sealant locations, and other provisions 
necessary for thermal expansion and contraction.  Scaled 
manufacturer's catalog data may be submitted for factory 
fabricated items.

Quality Control Plan; G

SD-11 Closeout Submittals

Quality Control Plan; G 

Submit for sheet metal work in accordance with paragraph entitled 
"Field Quality Control."

1.4   DELIVERY, HANDLING, AND STORAGE

Package and protect materials during shipment.  Uncrate and inspect 
materials for damage, dampness, and wet-storage stains upon delivery to 
the job site.  Remove from the site and replace damaged materials that 
cannot be restored to like-new condition.  Handle sheet metal items to 
avoid damage to surfaces, edges, and ends.  Store materials in dry, 
weather-tight, ventilated areas until immediately before installation.

1.5  All products are to be part of the Mock Up as required in paragraph 
1.14 in Section 01 11 00 Scope of Work.
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PART 2   PRODUCTS

2.1   MATERIALS

Do not use leador lead-coated metal.  Use only metal specified unless 
otherwise indicated.  Conform to the requirements specified and to the 
thicknesses and configurations established in SMACNA Arch. Manual for the 
materials.  

Furnish sheet metal items in 8 to 10 foot lengths.  Single pieces less than
 8 feet long may be used to connect to factory-fabricated inside and 
outside corners, and at ends of runs.  Factory fabricate corner pieces 
with minimum 12 inch legs.  Provide accessories and other items essential 
to complete the sheet metal installation.  Provide accessories made of the 
same or compatible materials as the items to which they are applied. 
Fabricate sheet metal items of the materials specified below and to the 
gage, thickness, or weight shown in Table I at the end of this section.  
Provide sheet metal items with mill finish unless specified otherwise.  
Where more than one material is listed for a particular item in Table I, 
each is acceptable and may be used except as follows:

2.1.1   Exposed Sheet Metal Items

Must be of the same material.  Consider the following as exposed sheet 
metal:   cap,  base, and eave flashings and related accessories.

2.1.2   Steel Sheet, Zinc-Coated (Galvanized)
ASTM A653/A653M .

2.1.2.1   Finish

Exposed exterior items  must have a baked-on, factory-applied color 
coating of polyvinylidene fluoride (PVF2) or other equivalent fluorocarbon 
coating applied after metal substrates have been cleaned and pretreated.  
Provide finish coating dry-film thickness of 0.8 to 1.3 mils and color 
selected by Government..

2.1.3   Aluminum Alloy Sheet and Plate (Aluminum Siding for Passageways)

 ASTM B209 form alloy, and temper appropriate for use.

2.1.3.1   Finish

Exposed exterior sheet metal items of aluminum must have a baked-on, 
factory-applied color coating of polyvinylidene fluoride (PVF2) or other 
equivalent fluorocarbon coating applied after metal substrates have been 
cleaned and pretreated.  Provide finish coating dry-film thickness of 0.8 
to 1.3 mils and color of white.

2.1.4   Fasteners

Use the same metal or a metal compatible with the item fastened.  Use 
stainless steel fasteners to fasten dissimilar materials.
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PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Workmanship

Make lines and angles sharp and true.  Free exposed surfaces from visible 
wave, warp, buckle, and tool marks.  Fold back exposed edges neatly to 
form a 1/2 inch hem on the concealed side.  Make sheet metal exposed to 
the weather watertight with provisions for expansion and contraction.

Make surfaces to receive sheet metal plumb and true, clean, even, smooth, 
dry, and free of defects and projections.  For installation of items not 
shown in detail or not covered by specifications conform to the applicable 
requirements of SMACNA 1793, Architectural Sheet Metal Manual.  Provide 
sheet metal flashing in the angles formed where roof decks abut walls, 
curbs, ventilators, pipes, or other vertical surfaces and wherever 
indicated and necessary to make the work watertight.  Join sheet metal 
items together as shown in Table II.

3.1.2   Cleats

Provide cleats for sheet metal 18 inch and over in width.  Space cleats 
evenly not over 12 inch on center unless otherwise specified or 
indicated.  Unless otherwise specified, provide cleats of 2 inch wide by 3 
inch long and of the same material and thickness as the sheet metal being 
installed.  Secure one end of the cleat with two nails and the cleat 
folded back over the nailheads.  Lock the other end into the seam.  Pretin 
cleats for soldered seams.

3.1.3   Bolts, Rivets, and Screws

Install bolts, rivets, and screws only where indicated.  Provide 
compatible washers where required to protect surface of sheet metal and to 
provide a watertight connection.  Provide mechanically formed  joints in 
aluminum sheets 0.040 inch or less in thickness.

3.1.4   Seams

Straight and uniform in width and height with no solder showing on the 
face.

3.1.4.1   Flat-lock Seams

Finish not less than 3/4 inch wide.

3.1.4.2   Lap Seams

Finish soldered seams not less than one inch wide.  Overlap seams not 
soldered, not less than 3 inch.

3.1.4.3   Loose-Lock Expansion Seams

Where indicated not less than 3 inch wide; provide minimum one inch 
movement within the joint.  Completely fill the joints with the specified 
sealant, applied at not less than 1/8 inch thick bed.
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3.1.4.4   Standing Seams

Where indicated not less than one inch high, double locked without solder.

3.1.4.5   Flat Seams

Where indicated make seams in the direction of the flow.

3.1.5   Welding and Mechanical Fastening

3.1.5.1   Mechanical Fastening of Aluminum

Use No. 12, aluminum alloy, sheet metal screws or other suitable aluminum 
alloy or stainless steel fasteners.  Drive fasteners in holes made with a 
No. 26 drill in securing side laps, end laps, and flashings.  Space 
fasteners 12 inch maximum on center.  Where end lap fasteners are required 
to improve closure, locate the end lap fasteners not more than 2 inch from 
the end of the overlapping sheet.

3.1.6   Protection from Contact with Dissimilar Materials

3.1.6.1   Aluminum

Do not allow aluminum surfaces in direct contact with other metals except 
stainless steel, zinc, or zinc coating.  Where aluminum contacts another 
metal, paint the dissimilar metal with a primer followed by two coats of 
aluminum paint. Where drainage from a dissimilar metal passes over 
aluminum, paint the dissimilar metal with a non-lead pigmented paint.

3.1.6.2   Metal Surfaces

Paint surfaces in contact with  concrete materials with alkali-resistant 
coatings such as heavy-bodied bituminous paint.

3.1.7   Expansion and Contraction

Provide expansion and contraction joints at not more than 32 foot 
intervals for aluminum and at not more than 40 foot intervals for other 
metals.  Provide an additional joint where the distance between the last 
expansion joint and the end of the continuous run is more than half the 
required interval.  Space joints evenly.  Join extruded aluminum gravel 
stops and fascias by expansion and contraction joints spaced not more than 
12 feet apart.

3.1.8   Base Flashing

Extend up vertical surfaces of the flashing not less than 8 inches and not 
less than 4 inches under the roof covering.  Where finish wall coverings 
form a counterflashing, extend the vertical leg of the flashing up behind 
the applied wall covering not less than 6 inches.  Overlap the flashing 
strips  with the previously laid flashing not less than 3 inches.  Fasten 
the strips  at their upper edge to the deck.  Horizontal flashing at 
vertical surfaces must extend vertically above the roof surface and 
fastened at their upper edge to the deck a minimum of 6 inch on center 
with hex headed, galvanized shielded screws a minimum of 2-inch lap of any 
surface.  Solder end laps and provide for expansion and contraction.    
Install and fit the flashings so as to be completely weathertight.  
Provide factory-fabricated base flashing for interior and exterior 
corners.  
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The following separate shop drawing submittals shall be submitted for 
review for each respective enclosure:

M-140 Base Flashing
RAE Base Flashing
DRE-7 Base Flashing
ACE-3 Base Flashing
Passageways Base Flashing

3.1.9   Counterflashing

Except where indicated or specified otherwise, insert counterflashing in 
reglets located from 9 to 10 inches above roof decks, extend down vertical 
surfaces over upturned vertical leg of base flashings not less than 3 inch.  
Fold the exposed edges of counterflashings 1/2 inch.  Where stepped 
counterflashings are required, they may be installed in short lengths a 
minimum 8 inch by 10 inch or may be of the preformed one-piece type.  
Provide end laps in counterflashings not less than 3 inches and make it 
weathertight with plastic cement.   Do not make lengths of metal 
counterflashings exceed 10 feet.  Form the flashings to the required 
shapes before installation. Factory-form the corners not less than 12 inch
es from the angle.  Secure the flashings in the reglets with lead wedges 
and space not more than 18 inch apart; on stair towers short runs, place 
wedges closer together.  Fill caulked-type reglets or raked joints which 
receive counterflashing with caulking compound.  Turn up the concealed 
edge of counterflashings built into masonry or concrete walls not less than
 1/4 inches and extend not less than 2 inches into the walls.  Install 
counterflashing to provide a spring action against base flashing.  

The following separate shop drawing submittals shall be submitted for 
review for each respective enclosure:

M-140 Counterflashing
RAE Counterflashing
DRE-7 Counterflashing
ACE-3 Counterflashing
Passageways Counterflashing

3.1.10   Stops and Fascias

Prefabricate in the shapes and sizes indicated and in lengths not less that
 8 feet.  Extend flange at least 4 inch onto roofing.  Provide 
prefabricated, mitered corners internal and external corners.

The following separate shop drawing submittals shall be submitted for 
review for each respective enclosure:

M-140 Stops and Fascias
RAE Stops and Fascias
DRE-7 Stops and Fascias
ACE-3 Stops and Fascias
Passageways Stops and Fascias

3.1.10.1   Joints

Leave open the section ends of stops and fascias 1/4 inch and backed with 
a formed flashing plate, mechanically fastened in place and lapping each 
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section end a minimum of 4 inch set laps in plastic cement.  Face nailing 
will not be permitted.  Install prefabricated aluminum gravel stops and 
fascias in accordance with the manufacturer's printed instructions and 
details.

3.1.11   Sheet Metal Covering on Flat and Sloped Surfaces

Except as specified or indicated otherwise, cover and flash all minor 
flat, sloped, or curved surfaces such as crickets, bulkheads, dormers and 
small decks with metal sheets of the material used for flashing; maximum 
size of sheets, 16 by 18 inch.  Fasten sheets to sheathing with metal 
cleats.  Lock seams and solder.  Lock aluminum seams as recommended by 
aluminum manufacturer.  Provide an underlayment of roofing felt for all 
sheet metal covering.

The following separate shop drawing submittals shall be submitted for 
review for each respective enclosure:

M-140 Covering on Flat and Sloped Surfaces
RAE Covering on Flat and Sloped Surfaces
DRE-7 Covering on Flat and Sloped Surfaces
ACE-3 Covering on Flat and Sloped Surfaces
Passageways Covering on Flat and Sloped Surfaces

3.1.12   Expansion Joints

Provide expansion joints for roofs, walls, and floors as specifiedor 
indicated.  Provide expansion joints in continuous sheet metal at  32 foot 
intervals for aluminum,and aluminum gravel stops and fascias which must 
have expansion joints at not more than 12 foot spacing.  Provide evenly 
spaced joints.  Provide an additional joint where the distance between the 
last expansion joint and the end of the continuous run is more than half 
the required interval spacing.  Conform to the requirements of Table I.

The following separate shop drawing submittals shall be submitted for 
review for each respective enclosure:

M-140 Expansion Joints
RAE Expansion Joints
DRE-7 Expansion Joints
ACE-3 Expansion Joints
Passageways Expansion Joints

3.1.13   Flashing at Roof Penetrations

Provide metal flashing for all pipes, ducts, hatches, curbs and conduits 
projecting through the roof surface and for equipment supports, and 
similar items supported by or attached to the roof deck.

The following separate shop drawing submittals shall be submitted for 
review for each respective enclosure:

M-140 Flashing at Roof Penetrations
RAE Flashing at Roof Penetrations
DRE-7 Flashing at Roof Penetrations
ACE-3 Flashing at Roof Penetrations
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3.2   PAINTING

Field-paint sheet metal for separation of dissimilar materials.

3.2.1   Aluminum Surfaces

Shall be solvent cleaned and given one coat of zinc-molybdate primer and 
one coat of aluminum paint.

3.3   CLEANING

Clean exposed sheet metal work at completion of installation.  Remove 
grease and oil films, handling marks, contamination from steel wool, 
fittings and drilling debris, and scrub-clean.  Free the exposed metal 
surfaces of dents, creases, waves, scratch marks, and solder or weld marks.

3.4   REPAIRS TO FINISH

Scratches, abrasions, and minor surface defects of finish may be repaired 
in accordance with the manufacturer's printed instructions and as 
approved. Repair damaged surfaces caused by scratches, blemishes, and 
variations of color and surface texture.  Replace items which cannot be 
repaired.

3.5   FIELD QUALITY CONTROL

Establish and maintain a Quality Control Plan for sheet metal used in 
conjunction with roofing to assure compliance of the installed sheet 
metalwork with the contract requirements.  Remove work that is not in 
compliance with the contract and replace or correct.  Include quality 
control, but not be limited to, the following:

a.  Observation of environmental conditions; number and skill level of 
sheet metal workers; condition of substrate.

b.  Verification that specified material is provided and installed.

c.  Inspection of sheet metalwork, for proper size(s) and thickness(es), 
fastening and joining, and proper installation.

3.5.1   Procedure

Submit for approval prior to start of roofing work.  Include a checklist 
of points to be observed.  Document the actual quality control 
observations and inspections.  Furnish a copy of the documentation to the 
Contracting Officer at the end of each day.
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TABLE I.  SHEET METAL WEIGHTS, THICKNESSES, AND GAGES

Sheet Metal Items Aluminum, 
inch

Stainless 
Steel, inch

Building Expansion Joints

Flashings:

Base .28 .25

Cap (Counter-flashing) .28 .25

Stops and fascias:

Extrusions .075 - - -

Sheets, corrugated .032 .015 -

Sheets, smooth .050 .018

        -- End of Section --
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SECTION 07 72 00

ROOF HATCHES
05/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 303 (2010) Code of Standard Practice for Steel 
Buildings and Bridges

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2012; Errata 2011) Structural Welding 
Code - Steel

ASME INTERNATIONAL (ASME)

ASME B18.2.1 (2012; Errata 2013) Square and Hex Bolts 
and Screws (Inch Series)

ASME B18.2.2 (2010) Nuts for General Applications: 
Machine Screw Nuts, Hex, Square, Hex 
Flange, and Coupling Nuts (Inch Series)

ASME B18.21.1 (2009) Washers: Helical Spring-Lock, Tooth 
Lock, and Plain Washers (Inch Series)

ASME B18.6.2 (1998; R 2010) Slotted Head Cap Screws, 
Square Head Set Screws, and Slotted 
Headless Set Screws: Inch Series

ASME B18.6.3 (2013) Machine Screws, Tapping Screws, and 
Machine Drive Screws (Inch Series)

ASTM INTERNATIONAL (ASTM)

ASTM A123/A123M (2013) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A153/A153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A307 (2014) Standard Specification for Carbon 
Steel Bolts and Studs, 60 000 PSI Tensile 
Strength
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ASTM A36/A36M (2014) Standard Specification for Carbon 
Structural Steel

ASTM A653/A653M (2013) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM A780/A780M (2009) Standard Practice for Repair of 
Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings

ASTM A924/A924M (2014) Standard Specification for General 
Requirements for Steel Sheet, 
Metallic-Coated by the Hot-Dip Process

ASTM C1513 (2013) Standard Specification for Steel 
Tapping Screws for Cold-Formed Steel 
Framing Connections

ASTM D1187/D1187M (1997; E 2011; R 2011) Asphalt-Base 
Emulsions for Use as Protective Coatings 
for Metal

MASTER PAINTERS INSTITUTE (MPI)

MPI 79 (Oct 2009) Alkyd Anti-Corrosive Metal 
Primer

SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.   Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Roof hatch; G, AE

Submit fabrication drawings showing layout(s), connections to 
structural system, and anchoring details as specified in AISC 303 .

Submit templates, erection and installation drawings indicating 
thickness, type, grade, class of metal, and dimensions.  Show 
construction details, reinforcement, anchorage, and installation 
with relation to the building construction.

SD-03 Product Data

Roof hatch; G, AE
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1.3   QUALIFICATION OF WELDERS

Qualify welders in accordance with AWS D1.1/D1.1M .  Use procedures, 
materials, and equipment of the type required for the work.

1.4   DELIVERY, STORAGE, AND PROTECTION

Protect from corrosion, deformation, and other types of damage.  Store 
items in an enclosed area free from contact with soil and weather. Remove 
and replace damaged items with new items.

1.5   [Enter Appropriate Subpart Title Here] PERFORMANCE REQUIREMENTS

1.5.1   General Performance

Roof hatches shall withstand exposure to weather and resist thermally 
induced movement without failure, rattling, leaking, or fastener 
disengagement due to defective manufacture, fabrication, installation, or 
other defects in construction.

1.5.2   Air Infiltration

Ensure airtight seal around entire perimeter of door with any potential 
air leakage not to exceed 0.5 cubic feet per minute of air per square foot 
of door area when tested in accordance with ASTM E283.  Ensure zero 
daylight transmission around door when in closed position.

1.5.3   Wind-Restraint Performance

As indicated on Drawings.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Structural Carbon Steel

ASTM A36/A36M.

2.1.2   Anchor Bolts

2.1.2.1   Non structural Bolts, Nuts, Studs and Rivets

ASME B18.2.2  or ASTM A307.

2.1.2.2   Screws

ASME B18.2.1 , ASME B18.6.2 , ASME B18.6.3  and ASTM C1513.

2.1.2.3   Washers

Provide plain washers to conform to  ASME B18.21.1 .  Provide beveled 
washers for American Standard beams and channels, square or rectangular, 
tapered in thickness, and smooth.  Provide lock washers to conform to  
ASME B18.21.1 .
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2.2   FABRICATION FINISHES

2.2.1   Galvanizing

Hot-dip galvanize items specified to be zinc-coated, after fabrication 
where practicable.  Galvanizing:  ASTM A123/A123M , ASTM A153/A153M , 
ASTM A653/A653M  or ASTM A924/A924M , G90, as applicable.

2.2.2   Galvanize

Grating fasteners, washers, and parts or devices necessary for proper 
installation, unless indicated otherwise.

2.2.3   Repair of Zinc-Coated Surfaces

Repair damaged surfaces with galvanizing repair method and paint 
conforming to ASTM A780/A780M  or by application of stick or thick paste 
material specifically designed for repair of galvanizing, as approved by 
Contracting Officer.  Clean areas to be repaired and remove slag from 
welds.  Heat surfaces to which stick or paste material is applied, with a 
torch to a temperature sufficient to melt the metallics in stick or paste; 
spread molten material uniformly over surfaces to be coated and wipe off 
excess material.

2.2.4   Shop Cleaning and Painting

2.2.4.1   Surface Preparation

Blast clean surfaces in accordance with SSPC SP 6/NACE No.3 .  Wash cleaned 
surfaces which become contaminated with rust, dirt, oil, grease, or other 
contaminants with solvents until thoroughly clean.  Steel to be embedded 
in concrete shall be free of dirt and grease.

2.2.4.2   Pretreatment, Priming and Painting

Apply pretreatment, primer, and paint in accordance with manufacturer's 
printed instructions.  On surfaces concealed in the finished construction 
or not accessible for finish painting, apply an additional prime coat to a 
minimum dry film thickness of 1.0 mil.  Tint additional prime coat with a 
small amount of tinting pigment.

2.2.5   Nonferrous Metal Surfaces

Protect by plating, anodic, or organic coatings.

2.3   ROOF HATCH (SCUTTLES)

Provide zinc-coated steel sheets not less than 14 gage, with 3 inch beaded 
flange, welded and ground at corner.  Provide a minimum clear opening of 
30 by 36 inches unless noted otherwise on drawings.  Construction and 
accessories as follows:

a.  Insulate cover and curb with one inch thick rigid fiberboard 
insulation covered and protected by zinc-coated steel liner not less 
than 26 gagewith 12 inches high curb, formed with 3 inch mounting 
flange with holes provided for securing to the roof deck.  Equip the 
curb with an integral metal cap flashing of the same gage and metal as 
the curb, full welded and ground at corners for weather tightness.
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 b.  Provide hatch completely assembled with pintle hinges on inside only, 
compression spring operators enclosed in telescopic tubes, positive 
snap latch with turn handles on outside only, and neoprene draft 
seal.  Install two locking hasps per Section 08 71 00 "DOOR HARDWARE" 
for padlocking (padlocks by PNSY) of two padlocks on the outside of 
hatch only as indicated.  All hatches to open from exterior side only 
unless stated otherwise in hardware or drawings.  Equip the cover with 
an automatic hold-open arm complete with grip handle to permit 
one-hand release.  Cover action shall be smooth through its entire 
range with an operating pressure of approximately 30 pounds.

c.  Loads: Minimum 40-lbf/sq. ft. external live load and 20-lbf/sq.ft. 
internal uplift load.

d.   Hatch Material: Aluminum-zinc alloy-coated steel sheet.
      1.   Thickness: 0.079 inch.
      2.   Finish: Baked enamel or powder coat.
      3.   Color: As selected from manufacturer's full range.

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

Install items at locations indicated, according to manufacturer's 
instructions.  Verify all measurements and take all field measurements 
necessary before fabrication.  Exposed fastenings shall be compatible 
materials, shall generally match in color and finish, and harmonize with 
the material to which fastenings are applied.  Include materials and parts 
necessary to complete each item, even though such work is not definitely 
shown or specified.  Poor matching of holes for fasteners shall be cause 
for rejection.  Conceal fastenings where practicable.  Thickness of metal 
and details of assembly and supports shall provide strength and 
stiffness.  Form joints exposed to the weather shall be formed to exclude 
water.  Items listed below require additional procedures.

3.2   WORKMANSHIP

Provide miscellaneous metalwork that is well formed to shape and size, 
with sharp lines and angles and true curves.  Drilling and punching shall 
produce clean true lines and surfaces.  Provide continuous welding along 
the entire area of contact except where tack welding is permitted.  Do not 
tack weld exposed connections of work in place and ground smooth.  Provide 
a smooth finish on exposed surfaces of work in place  and unless otherwise 
approved, flush exposed riveting.  Mill joints where tight fits are 
required.  Corner joints shall be coped or mitered, well formed, and in 
true alignment.  Accurately set work to established lines and elevations 
and securely fastened in place.  Install in accordance with manufacturer's 
installation instructions and approved drawings, cuts, and details.

3.3   ANCHORAGE, FASTENINGS, AND CONNECTIONS

Provide anchorage where necessary for fastening miscellaneous metal items 
securely in place.  Include for anchorage not otherwise specified or 
indicated slotted inserts, expansion shields, and powder-driven fasteners, 
when approved for concrete; toggle bolts and through bolts for masonry; 
machine and carriage bolts for steel; through bolts, lag bolts, and screws 
for wood.  Do not use wood plugs in any material.  Provide non-ferrous 
attachments for non-ferrous metal.  Make exposed fastenings of compatible 
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materials, generally matching in color and finish, to which fastenings are 
applied.  Conceal fastenings where practicable.

3.4   BUILT-IN WORK

Provide with suitable anchoring devices as indicated or as required.  
Furnish metal work in ample time for securing in place as the work 
progresses.

3.5   WELDING

Perform welding, welding inspection, and corrective welding, in accordance 
with AWS D1.1/D1.1M .  Use continuous welds on all exposed connections.  
Grind visible welds smooth in the finished installation.

3.6   FINISHES

3.6.1   Dissimilar Materials

Where dissimilar metals are in contact, protect surfaces with a coat 
conforming to MPI 79  to prevent galvanic or corrosive action. Where 
aluminum is in contact with concrete, plaster, mortar, masonry, wood, or 
absorptive materials subject to wetting, protect with ASTM D1187/D1187M , 
asphalt-base emulsion.

3.6.2   Field Preparation

Remove rust preventive coating just prior to field erection, using a 
remover approved by the rust preventive manufacturer.  Surfaces, when 
assembled, shall be free of rust, grease, dirt and other foreign matter.

3.6.3   Environmental Conditions

Do not clean or paint surface when damp or exposed to foggy or rainy 
weather, when metallic surface temperature is less than 5 degrees F above 
the dew point of the surrounding air, or when surface temperature is below 
45 degrees F or over 95 degrees F, unless approved by the Contracting 
Officer.

3.7   ROOF HATCH

3.7.1   EXAMINATION

Examine substrates, areas, and conditions, with Installer present, to 
verify actual locations, dimensions, and other conditions affecting 
performance of the Work.

Verify that substrate is sound, dry, smooth, clean, sloped for drainage, 
and securely anchored.

Verify dimensions of roof openings for roof hatch.

Proceed with installation only after unsatisfactory conditions have been 
corrected.

3.7.2   INSTALLATION

General: Install roof hatches according to manufacturer's written   
instructions.
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      1.   Install roof hatches level; plumb; true to line and elevation; 
and without warping, jogs in alignment, buckling, or tool marks.

      2.   Anchor roof hatches securely in place so they are capable of 
resisting indicated loads.

      3.   Use fasteners, separators, sealants, and other miscellaneous 
items as required to complete installation of roof accessories and fit 
them to substrates.

      4. Install roof hatches to resist exposure to weather without 
failing, rattling, leaking, or loosening of fasteners and seals.

      5. Protect metals against galvanic action by separating dissimilar 
metals from contact with each other or with corrosive substrates by 
painting contact surfaces with bituminous coating or by other permanent 
separation as recommended by manufacturer.

      6. Verify that roof hatch operates properly. Clean, lubricate, and 
adjust operating mechanism and hardware.

      7. Seal joints with elastomeric or butyl sealant as required by roof 
accessory manufacturer.

3.7.3   REPAIR AND CLEANING

1. Galvanized Surfaces: Clean field welds, bolted connecti
ons, and abraded areas and repair galvanizing according to ASTM A 780/A 
780M.

     2. Clean exposed surfaces according to manufacturer's written 
instructions.

     3. Clean off excess sealants.

     4. Replace roof hatches that have been damaged or that cannot be 
successfully repaired by finish touchup or similar minor repair procedures.

        -- End of Section --
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SECTION 07 84 00

FIRESTOPPING
05/10

PART 1   GENERAL

1.1   SUMMARY

Furnish and install tested and listed firestopping systems, combination of 
materials, or devices to form an effective barrier against the spread of 
flame, smoke and gases, and maintain the integrity of fire resistance 
rated walls, partitions, floors, and ceiling-floor assemblies, including 
through-penetrations and construction joints and gaps.

a.  Through-penetrations include the annular space around pipes, tubes, 
conduit, wires, cables and vents.

b.  Construction joints include those used to accommodate expansion, 
contraction, wind, or seismic movement; firestopping material shall 
not interfere with the required movement of the joint.

c.  Gaps requiring firestopping include gaps between the curtain wall and 
the floor slab and between the top of the fire-rated walls and the 
roof or floor deck above and at the intersection of shaft assemblies 
and adjoining fire resistance rated assemblies.

1.2   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM E119 (2014) Standard Test Methods for Fire 
Tests of Building Construction and 
Materials

ASTM E1399/E1399M (1997; E 2013;R 2013) Cyclic Movement and 
Measuring the Minimum and Maximum Joint 
Widths of Architectural Joint Systems

ASTM E1966 (2015) Fire-Resistive Joint Systems

ASTM E2174 (2014b) Standard Practice for On-Site 
Inspection of Installed Fire Stops

ASTM E2307 (2015a) Standard Test Method for 
Determining Fire Resistance of Perimeter 
Fire Barrier Systems Using 
Intermediate-Scale, Multi-story Test 
Apparatus

ASTM E2393 (2010a) Standard Practice for On-Site 
Inspection of Installed Fire Resistive 
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Joint Systems and Perimeter Fire Barriers

ASTM E699 (2009) Standard Practice for Evaluation of 
Agencies Involved in Testing, Quality 
Assurance, and Evaluating of Building 
Components

ASTM E814 (2013a) Standard Test Method for Fire 
Tests of Through-Penetration Fire Stops

ASTM E84 (2014) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

FM GLOBAL (FM)

FM 4991 (2013) Approval of Firestop Contractors

FM APP GUIDE (updated on-line) Approval Guide 
http://www.approvalguide.com/

INTERNATIONAL CODE COUNCIL (ICC)

ICC IBC (2012) International Building Code

UNDERWRITERS LABORATORIES (UL)

UL 1479 (2015) Fire Tests of Through-Penetration 
Firestops

UL 2079 (2004; Reprint Dec 2014) Tests for Fire 
Resistance of Building Joint Systems

UL 723 (2008; Reprint Aug 2013) Test for Surface 
Burning Characteristics of Building 
Materials

UL Fire Resistance (2014) Fire Resistance Directory

1.3   SEQUENCING

Coordinate the specified work with other trades.  Apply firestopping 
materials, at penetrations of pipes and ducts, prior to insulating, unless 
insulation meets requirements specified for firestopping.  Apply 
firestopping materials. at building joints and construction gaps, prior to 
completion of enclosing walls or assemblies.  Cast-in-place firestop 
devices shall be located and installed in place before concrete 
placement.  Pipe, conduit or cable bundles shall be installed through 
cast-in-place device after concrete placement but before area is concealed 
or made inaccessible.  Firestop material shall be inspected and approved 
prior to final completion and enclosing of any assemblies that may conceal 
installed firestop.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
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accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Firestopping System; G, AE

SD-03 Product Data

Firestopping Materials; G, AE

SD-06 Test Reports

Inspection; G

SD-07 Certificates

Inspector Qualifications; G
Firestopping Materials; G
Installer Qualifications; G

1.5   QUALITY ASSURANCE

1.5.1   Installer

Engage an experienced Installer who is:

a. FM Research approved in accordance with FM 4991 , operating as a UL 
Certified Firestop Contractor, or

b. Certified, licensed, or otherwise qualified by the firestopping 
manufacturer as having the necessary staff, training, and a minimum of 
3 years experience in the installation of manufacturer's products in 
accordance with specified requirements.  Submit documentation of this 
experience.  A manufacturer's willingness to sell its firestopping 
products to the Contractor or to an installer engaged by the 
Contractor does not in itself confer installer qualifications on the 
buyer.  The Installer shall have been trained by a direct 
representative of the manufacturer (not distributor or agent) in the 
proper selection and installation procedures.  The installer shall 
obtain from the manufacturer and submit written certification of 
training, and retain proof of certification for duration of firestop 
installation.

1.5.2   Inspector Qualifications

The inspector shall meet the criteria contained in ASTM E699 for agencies 
involved in quality assurance and shall have a minimum of two years 
experience in construction field inspections of firestopping systems, 
products, and assemblies.  The inspector shall be completely independent 
of, and divested from, the installer, the manufacturer, and the supplier 
of any material or item being inspected.  The inspector shall not be a 
competitor of the installer, the contractor, the manufacturer, or supplier 
of any material or item being inspected.  Include in the qualifications 
submittal a notarized statement assuring compliance with the requirements 
stated herein.

1.6   DELIVERY, STORAGE, AND HANDLING

Deliver materials in the original unopened packages or containers showing 
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name of the manufacturer and the brand name.  Store materials off the 
ground, protected from damage and exposure to elements and temperatures in 
accordance with manufacturer requirements.  Remove damaged or deteriorated 
materials from the site.  Use materials within their indicated shelf life.

PART 2   PRODUCTS

2.1   FIRESTOPPING SYSTEM

Submit detail drawings including manufacturer's descriptive data, typical 
details conforming to UL Fire Resistance  or other details certified by 
another nationally recognized testing laboratory, installation 
instructions or UL listing details for a firestopping assembly in lieu of 
fire-test data or report.  For those firestop applications for which no UL 
tested system is available through a manufacturer, a manufacturer's 
engineering judgment, derived from similar UL system designs or other 
tests, shall be submitted for review and approval prior to installation.  
Submittal must indicate the firestopping material to be provided for each 
type of application.  When more than a total of 5 penetrations and/or 
construction joints are to receive firestopping, provide drawings that 
indicate location, "F" "T" and "L" ratings, and type of application.

Also, submit a written report indicating locations of and types of 
penetrations and types of firstopping used at each location; record type 
by UL list printed numbers.

2.2   FIRESTOPPING MATERIALS

Provide firestopping materials, supplied from a single domestic 
manufacturer, consisting of commercially manufactured, asbestos-free, 
nontoxic products FM APP GUIDE approved, or UL listed, for use with 
applicable construction and penetrating items, complying with the 
following minimum requirements:

2.2.1   Fire Hazard Classification

Material shall have a flame spread of 25 or less, and a smoke developed 
rating of 50 or less, when tested in accordance with ASTM E84 or UL 723 .  
Material shall be an approved firestopping material as listed in 
UL Fire Resistance  or by a nationally recognized testing laboratory.

2.2.2   Toxicity

Material shall be nontoxic and carcinogen free to humans at all stages of 
application or during fire conditions and shall not contain hazardous 
chemicals or require harmful chemicals to clean material or equipment.

2.2.3   Fire Resistance Rating

Firestop systems shall be UL Fire Resistance  listed or FM APP GUIDE 
approved with "F" rating at least equal to fire-rating of fire wall or 
floor in which penetrated openings are to be protected.  Where required, 
firestop systems shall also have "T" rating at least equal to the 
fire-rated floor in which the openings are to be protected.

2.2.3.1   Through-Penetrations

Firestopping materials for through-penetrations, as described in paragraph 
SYSTEM DESCRIPTION, shall provide "F", "T" and "L" fire resistance ratings 
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in accordance with ASTM E814 or UL 1479 .  Fire resistance ratings shall be 
as follows:

2.2.3.1.1   Penetrations of Fire Resistance Rated Walls and Partitions

F Rating = 2 hour  or Rating of wall or partition being penetrated.

2.2.3.1.2   Penetrations of Fire Resistance Rated Floors, Floor-Ceiling 
Assemblies and the Ceiling Membrane of Roof-Ceiling Assemblies

F Rating = 2 hour, T Rating = 2 hour.  Where the penetrating item is 
outside of a wall cavity the F rating must be equal to the fire resistance 
rating of the floor penetrated, and the T rating shall be in accordance 
with the requirements of ICC IBC .

2.2.3.1.3   Penetrations of Fire and Smoke Resistance Rated Walls, Floors, 
Floor-Ceiling Assemblies, and the ceiling membrane of Roof-Ceiling Assemblies

F Rating = 2 hour, T Rating = 2 hour and L Rating = <10 cfm/sfWhere L 
rating is required.

2.2.3.2   Construction Joints and Gaps

Fire resistance ratings of construction joints, as described in paragraph 
SYSTEM DESCRIPTION, and gaps such as those between floor slabs and curtain 
walls shall be the same as the construction in which they occur.as 
follows:  construction joints in walls, 2 hour; construction joints in 
floors, 2 hour; ; gaps between top of the walls and the bottom of roof and 
floor decks, 2 hour, and provide L rating of <5 cfm/lf where required.  
Construction joints and gaps shall be provided with firestopping materials 
and systems that have been tested in accordance with ASTM E119, ASTM E1966 
or UL 2079  to meet the required fire resistance rating.  Curtain wall 
joints shall be provided with firestopping materials and systems that have 
been tested in accordance with ASTM E2307 to meet the required fire 
resistance rating.  Systems installed at construction joints shall meet 
the cycling requirements of ASTM E1399/E1399M  or UL 2079 .  All joints at 
the intersection of the top of a fire resistance rated wall and the 
underside of a fire-rated floor, floor ceiling, or roof ceiling assembly 
shall provide a minimum class II movement  capability.

2.2.4   Material Certification

Submit certificates attesting that firestopping material complies with the 
specified requirements.  For all intumescent firestop materials used in 
through penetration systems, manufacturer shall provide certification of 
compliance with UL 1479 .

PART 3   EXECUTION

3.1   PREPARATION

Areas to receive firestopping must be free of dirt, grease, oil, or loose 
materials which may affect the fitting or fire resistance of the 
firestopping system.  For cast-in-place firestop devices, formwork or 
metal deck to receive device prior to concrete placement must be sound and 
capable of supporting device.  Prepare surfaces as recommended by the 
manufacturer.

SECTION 07 84 00  Page 6



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

3.2   INSTALLATION

Completely fill void spaces with firestopping material regardless of 
geometric configuration, subject to tolerance established by the 
manufacturer.  Firestopping systems for filling floor voids 4 inches or 
more in any direction must be capable of supporting the same load as the 
floor is designed to support or be protected by a permanent barrier to 
prevent loading or traffic in the firestopped area.  Install firestopping 
in accordance with manufacturer's written instructions.  Provide tested 
and listed firestop systems in the following locations, except in floor 
slabs on grade:

a.  Penetrations of duct, conduit, tubing, cable and pipe through floors 
and through fire-resistance rated walls, partitions, and ceiling-floor 
assemblies.

b.  Penetrations of vertical shafts such as pipe chases, elevator shafts, 
and utility chutes.

c.  Gaps at the intersection of floor slabs and curtain walls, including 
inside of hollow curtain walls at the floor slab.

d.  Gaps at perimeter of fire-resistance rated walls and partitions, such 
as between the top of the walls and the bottom of roof decks.

e.  Construction joints in floors and fire rated walls and partitions.

f.  Other locations where required to maintain fire resistance rating of 
the construction.

3.2.1   Insulated Pipes and Ducts

Thermal insulation shall be cut and removed where pipes or ducts pass 
through firestopping, unless insulation meets requirements specified for 
firestopping.  Replace thermal insulation with a material having equal 
thermal insulating and firestopping characteristics.

3.2.2   Data and Communication Cabling

Cabling for data and communication applications shall be sealed with 
re-enterable firestopping products and devices as indicated.

3.2.2.1   Re-Enterable Devices

Firestopping devices shall be pre-manufactured modular devices, containing 
built-in self-sealing intumescent inserts.  Firestopping devices shall 
allow for cable moves, additions or changes without the need to remove or 
replace any firestop materials.  Devices must be capable of maintaining 
the fire resistance rating of the penetrated membrane at 0 percent to 100 
percent visual fill of penetrants; while maintaining "L" rating of <10 
cfm/sf measured at ambient temperature and 400 degrees F at 0 percent to 
100 percent visual fill.

3.2.2.2   Re-Sealable Products

Provide firestopping pre-manufactured modular products, containing 
self-sealing intumescent inserts.  Firestopping products shall allow for 
cable moves, additions or changes.  Devices shall be capable of 
maintaining the fire resistance rating of the penetrated membrane at 0 
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percent to 100 percent visual fill of penetrants.

3.3   INSPECTION

Install one of each type of penetration and have it inspected and accepted 
by the Naval Facilities Engineering Command, Fire Protection Engineer 
prior to the installation of the remainder of the penetrations.  At this 
inspection, the manufacturer's technical representative of the 
firestopping material shall be present. For all projects, the remainder of 
the firestopped areas shall not be covered or enclosed until inspection is 
complete and approved by the Contracting Officer.  The inspector must 
inspect the applications initially to ensure adequate preparations (clean 
surfaces suitable for application, etc.) and periodically during the work 
to assure that the completed work has been accomplished according to the 
manufacturer's written instructions and the specified requirements.  
Submit written reports indicating locations of and types of penetrations 
and types of firestopping used at each location; type shall be recorded by 
UL listed printed numbers.

3.3.1   Inspection Standards

Inspect all firestopping in accordance to ASTM E2393 and ASTM E2174 for 
firestop inspection, and document inspection results to be submitted.

3.3.2   Inspection Reports

Submit inspection report stating that firestopping work has been inspected 
and found to be applied according to the manufacturer's recommendations 
and the specified requirements.

       -- End of Section --
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SECTION 07 91 13

COMPRESSION SEALS
02/16

PART 1   GENERAL

1.1   DESCRIPTION OF WORK

A. This section provides specifications for the procurement and 
installation of preformed compression joint seals and the associated 
adhesive as applicable.

B. Furnish all labor, quality control associated with compression seal 
installation, compression seals and applicable accessories, and install 
compression seals in accordance with the specifications herein.

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

M-140 COMPRESSION SEALS; G, AE
RAE COMPRESSION SEALS; G, AE
DRE-7 COMPRESSION SEALS; G, AE
ACE-3 COMPRESSION SEALS; G, AE
Passageway COMPRESSION SEALS; G, AE

Submit for approval for each application/condition including profile 
dimensions, dimensions of features added for mounting, miter and gluing 
methods and overlap conditions to achieve a continuous seal as required.

SD-03 Product Data

COMPRESSION SEALS; G, AE

Submit for approval manufacturer’s current technical literature for each 
type of seal product and lubricant.

SD-04 Samples

COMPRESSION SEALS; G, AE

Provide 6 Sections of minimum 6 inch length of each type of product.

SD-07 Certificates

MANUFACTURER QUALIFICATIONS; G, AE
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1.3   QUALITY CONTROL

Contractor is responsible for quality control, including workmanship and 
seal materials furnished by suppliers.

1.3.1   Manufacturer Qualifications

Manufacturers shall have a minimum of five (5) years experience in the 
production of extruded and/or molded rubber seals.

1.4.2   These products are to be part of the Mock Up as required in 
paragraph 1.14 in Section 01 11 00 Scope of Work.

1.4   DELIVERY, STORAGE, AND HANDLING

A. Deliver compression seals in manufacturer’s original, unopened, 
undamaged packaging with identification labels intact.

B. Store compression seals in a clean, dry location, protected from UV 
light.

PART 2   PRODUCTS

2.1   COMPRESSION SEALS

A. All compression seals for a specific group listed below shall be the 
same color to the max extent possible. Preferable colors for all seals are 
black or gray.

B. All compression seals shall have the following Surface Burning 
Characteristics when tested in accordance with ASTM E84:

1) Flame Spread Index: 0-25
2) Smoke Developed Index: 0-450
3) Must meet Class A

Shop drawings shall be provided for each of the respective enclosures as 
indicated below prior to work beginning. The shop drawings shall include 
all conditions/appplications where compression seals are utilized. 

M-140 COMPRESSION SEALS
RAE COMPRESSION SEALS
DRE-7 COMPRESSION SEALS
ACE-3 COMPRESSION SEALS
Passageway COMPRESSION SEALS

2.2   DECK INSERT FLOOR SEALS

General: All seals shall be installed to allow the building elements to 
resist 0.2 inch W.C. The Contractor shall be responsible for seal coninuity 
and for the final installation of the building components and it's seal 
being capable of resisting the required vacuum loads.  Seal to be installed 
such as not to raise up the floor.  The intent is that the insert floor and 
the structure floor need to be at the same height.

2.2.1   Trim Seal

1. Trim seal shall consist of a flexible PVC trim with a closed cell EPDM 
sponge rubber bulb attached. Orientation of the bulb shall be as indicated 
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in the Drawing. Trim size shall be suited for the attachment point as 
indicated.

2. Basis for design: .625 inch Bulb attached to trim for 1/16 inch edge 
thickness with 7/16 inch leg length.

2.2.2   Seal Plate Seal

Seal plate seal is a hollow, D-shaped continuous EPDM sponge rubber seal 
with manufacturer’s standard pressure sensitive adhesive tape installed on 
the bottom. Seal shall have a maximum width of 1-1/4 inch and a minimum 
height of 3/8 inch.

2.2.3   Gap Seal

The gap seal shall be a continuous seal with a rectangular cross section 
sized to fill the gap between the moveable pit floor deck plate and the 
seal plate (nominally 1/2 inch x 3/4 inch), as indicated in the Drawings. 
This seal shall be pressed into place, with no adhesive.

2. Material: polyvinylchloride with shore A hardness of 75.

2.3   INTERIOR FLOOR EXPANSION JOINT SEAL

1. Material: polyvinylchloride with shore A hardness of 75.

2. Shape: Provide length and width as required to completely fill the gap 
in the adjacent deck plates. Height of seal shall be the same as the 
adjacent deck plate thickness. Shape may be fluted along its length on one 
side only.

2.4   MOVABLE ROOF SEALS

A. Roof-to-Roof Mating Seal: Mounted on one roof half face to contact 
mating roof half face.
1. Material: Closed cell EPDM or Neoprene rubber with shore A hardness of 
60.
2. Shape: Provide hollow bulb-type seal with a 2 inch diameter bulb, 3/16 
inch minimum wall thickness and 1-1/2 inch flange for mounting as 
indicated in the Drawings. Length as required to complete the seal as 
indicated.

B. Rear Seal: Mounted to enclosure structure to contact ramped plate on 
back of roof structure.
1. Provide same as Roof-to-Roof seal.

C. Side Seal: Mounted on roof to contact roof runway beam flashing.
1. Material: closed cell Neoprene shore A hardness of 60.
2. Shape: Provide 1/4 inch thick material with a minimum width of 6-1/2 
inches in the lengths required to complete the seal along the length of 
the roof as indicated.

D. Track Wiper Seals: Mounted on roof to contact roof runway assembly.
1. Material: closed cell Neoprene shore A hardness of 40.
2. Shape: Provide 1/16 inch thick sheet material cut to fit the mounting 
hole locations as indicated in the Drawings. Cuts to fit the roof runway 
assembly profile shall be performed after installation of the roof half as 
indicated in the Drawings.
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2.5   PASSAGEWAY TO STRUCTURE SEAL

   A.   Neoprene sponge weatherstripping neoprene sponge tape
      1.   1/4", 4' wide  high temperature, UV resistant, rubber base     

sealing tape - singel sided.
        2. Soft SCE-41 grade rubber sponge
        3. UL 94 HF-1 rated flammability

2.5   ACCESSORIES

2.5.1   Roof to Roof Seal and Rear Seal

Seal Backing Bar: Provide a 1 inch wide by 3/16 inch thick stainless steel 
strip per ASTM A240 (300 series).

2.5.2   Fasteners

1. Bolts: Provide 1/4-20 hexagon head bolts per ASTM A307, Grade A, zinc 
coated, in the length required to pass through the assembled materials and 
fully engage the rivet nut.

2. Rivet Nuts: 1/4-20 stainless steel rivet nuts with knurled round bodies 
for installation into the structural member as indicated. Size the rivet 
nut grip to suit the structural member thickness.

3. Provide bolts with a nylon locking element or use a suitable thread 
locking compound to captivate the installed bolts.

4. Washers: Provide stainless steel washers with all fasteners.

2.6   SEAL LUBRICANT

Provide a non-toxic, silicone based lubricant, suitable for wet locations, 
for lubricating the sliding elastomeric seals.

PART 3   EXECUTION

3.1   EXAMINATION

Examine installation location for each seal type to ensure it is free of 
dirt, debris, burrs or any other defect that will prohibit a proper 
installation. Correct any issues prior to installation of the seal.

3.2   INSTALLATION

3.2.1   Deck Insert Floor Seals

1. Trim Seal
a. Install trim seal in locations as indicated in the Drawings. Continue 
bottom run of trim seal, installed on moveable pit floor, beyond bracket 
and butt into vertical trim seals on either side of the pit floor wall 
opening. Seal joint with color-matched silicone sealant. Horizontal and 
vertical trim seal installed on wall opening shall have mitered and glued 
corners per manufacturer’s instructions.
b. Upon completion of trim seal installation, rotate and latch rotating 
wall panel assemblies as indicated and verify continuous contact between 
the trim seal bulb and the back side of the wall panel assemblies along 
the entire perimeter of the wall opening. Adjust the latches as necessary 
to achieve continuous contact.
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2. Seal Plate Seal
a. Install seal plate seal on seal plate as indicated on the Drawings. 
Align one edge of seal with inside face of 1/4" inch lip on seal plate, 
remove adhesive backing from bottom of the seal and stick the seal to the 
seal plate. The seal shall be one continuous piece for the entire length 
of the seal plate.
b. Locate the alignment pin hole in the seal plate and cut a matching hole 
thru the seal. This cut shall leave approximately 1/4 inch of seal 
cross-section outboard of the hole through the seal plate. This remnant 
shall remain adhered to the seal plate.

3. Gap Seal
a. Install the gap seal into the gap created by the seal plate and 
moveable pit floor deck plate as indicated in the Drawing. The gap seal 
shall be one continuous piece for the entire length of seal plate/deck 
plate, whichever is shorter. Upon installation, the top of the gap seal 
shall be flush with the top of the adjacent finished floor as indicated in 
the Drawings.

3.2.2   Interior Floor Expansion Joint Seal

Install the seal into the nominal 2-1/2 inch wide gap between the adjacent 
deck plates as indicated in the Drawings. If seal profile is fluted on one 
side, ensure flat side is oriented up upon installation.

3.2.3   Movable Roof Seals

1. Install roof-to-roof seal and backing bar as indicated in the Drawings. 
Provide holes in the seal flange for installation over the studs as 
necessary.

2. Install track wiper seals after installation of the roof halves onto 
the railcar enclosure as indicated in the drawing. Trim the seal pieces as 
necessary to seal to the roof runway assembly and adjacent surfaces. Apply 
a thin film of seal lubricant to the portions of the seal that will slide 
on the adjacent surfaces.

3.2.4   Rear Seal

1. Drill Structural member and install rivet nuts as indicated in the 
Drawings.

2. Install the seal, backing bar and bolts to secure the seal to the 
member; use nylon locking element or thread locking compound. Provide 3/4 
X 1/4 inch slotted holes in the seal flange for through bolt installation 
and subsequent adjustment of seal as necessary. Apply a thin coat of seal 
lubricant to the portion of the seal that will contact the adjacent 
sealing surface.

3.3   SPARE SEALS

All remaining seal remnants in usable lengths/sizes shall be re-sealed in 
manufacturer’s original packaging with identification labels attached and 
provided to the Government. Provide a minimum of 15 feet spare seal 
material to the Government.

        -- End of Section --
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SECTION 07 92 00

JOINT SEALANTS
01/07

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C920 (2014a) Standard Specification for 
Elastomeric Joint Sealants

ASTM D1056 (2014) Standard Specification for Flexible 
Cellular Materials - Sponge or Expanded 
Rubber

ASTM D2452 (2003; R 2009) Standard Test Method for 
Extrudability of Oil- and Resin-Base 
Caulking Compounds

ASTM D2453 (2003; R 2009) Standard Test Method for 
Shrinkage and Tenacity of Oil- and 
Resin-Base Caulking Compounds

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Sealants; G, AE

Primers; G, AE

Bond breakers; G

Backstops; G

Manufacturer's descriptive data including storage requirements, 
shelf life, curing time, instructions for mixing and application, 
and primer data (if required).  Provide a copy of the Material 
Safety Data Sheet for each solvent, primer or sealant material.

SD-07 Certificates

Sealant; G
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Certificates of compliance stating that the materials conform to 
the specified requirements.

1.3   ENVIRONMENTAL CONDITIONS

Apply sealant when the ambient temperature is between 40 and 90 degrees F.

1.4   DELIVERY AND STORAGE

Deliver materials to the job site in unopened manufacturers' external 
shipping containers, with brand names, date of manufacture, color, and 
material designation clearly marked thereon.  Label elastomeric sealant 
containers to identify type, class, grade, and use. Carefully handle and 
store materials to prevent inclusion of foreign materials or subjection to 
sustained temperatures exceeding 90 degrees F or less than 0 degrees F.

1.5   QUALITY ASSURANCE

1.5.1   Compatibility with Substrate

Verify that each of the sealants are compatible for use with joint 
substrates.

1.5.2   Joint Tolerance

Provide joint tolerances in accordance with manufacturer's printed 
instructions.

1.5.3   Mock-Up

  These products are to be part of the Mock Up as required in paragraph 
1.14 in Section 01 11 00 Scope of Work.

1.6   SPECIAL WARRANTY

Guarantee sealant joint against failure of sealant and against water 
penetration through each sealed joint for five years.

PART 2   PRODUCTS

2.1   SEALANTS

Provide sealant that has been tested and found suitable for the substrates 
to which it will be applied.

Wall Panel Sealants: Butyl non-shrinking, meeting the requiremens of ASTM 
C1311.

2.1.1   Interior Sealant

Provide ASTM C920, Type S or M, Grade NS, Class 12.5, Use NT.  Color of 
sealant shall match adjacent surfaces.

2.1.2   Exterior Sealant

For joints in vertical surfaces, provide ASTM C920, Type S or M, Grade NS, 
Class 25, Use NT. All sealants must meet Class A requirement.  For joints 
in horizontal surfaces, provide ASTM C920, Type S or M, Grade P, Class 25, 
Use T.  Color(s) of sealant shall match adjacent surfaces.
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2.1.3   Floor Joint Sealant

ASTM C920, Type S or M, Grade P, Class 25, Use T.  Provide color(s) of 
sealant to match adjacemt materials.

2.1.4   Preformed Sealant

Provide preformed sealant of polybutylene or isoprene-butylene based 
pressure sensitive weather resistant tape or bead sealant capable of 
sealing out moisture, air and dust when installed as recommended by the 
manufacturer.  At temperatures from minus 30 to plus 160 degrees F, the 
sealant must be non-bleeding and no loss of adhesion.

2.1.4.1   Tape

 Tape sealant:  Provide cross-section dimensions as required for specific 
joints.

2.1.4.2   Bead

 Bead sealant:  Provide cross-section dimensions as required for specific 
joints; minimum bead shall be 1/4 inch.

2.1.4.3   Foam Strip

Provide  foam strip of polyurethane foam; with cross-section dimensions 
required for specific joints.  Provide foam strip capable of sealing out 
moisture, air, and dust when installed and compressed as recommended by 
the manufacturer.  Service temperature must beminus 40 to plus 275 degrees 
F.  Furnish untreated strips with adhesive to hold them in place.  Do not 
allow adhesive to stain or bleed into adjacent finishes.  Saturate treated 
strips with butylene waterproofing or impregnated with asphalt.

2.2   PRIMERS

Provide a nonstaining, quick-drying type and consistency recommended by 
the sealant manufacturer for the particular application.

2.3   BOND BREAKERS
 

Provide the type and consistency recommended by the sealant manufacturer 
to prevent adhesion of the sealant to backing or to bottom of the joint.

2.4   BACKSTOPS

Provide glass fiber roving or neoprene, butyl, polyurethane, or 
polyethylene foams free from oil or other staining elements as recommended 
by sealant manufacturer.  Provide 25 to 33 percent oversized backing for 
closed cell and 40 to 50 percent oversized backing for open cell material, 
unless otherwise indicated.  Make backstop material compatible with 
sealant.  Do not use oakum   and other types of absorptive materials as 
backstops.

2.4.1   Neoprene

Conform to ASTM D1056, closed cell expanded neoprene cord Type 2, Class C, 
Grade 2C2 for  Neoprene backing.
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2.5   CAULKING

Conform to ASTM D2452 and ASTM D2453,  for  Oil- and resin-based caulking.

2.6   CLEANING SOLVENTS

Provide type(s) recommended by the sealant manufacturer.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Clean surfaces from dirt frost, moisture, grease, oil, wax, lacquer, 
paint, or other foreign matter that would tend to destroy or impair 
adhesion.  Remove oil and grease with solvent.  Surfaces must be wiped dry 
with clean cloths.  When resealing an existing joint, remove existing 
caulk or sealant prior to applying new sealant.  For surface types not 
listed below, contact sealant manufacturer for specific recommendations.

3.1.1   Steel Surfaces

Remove loose mill scale by sandblasting or, if sandblasting is impractical 
or would damage finish work, scraping and wire brushing.  Remove 
protective coatings by sandblasting or using a residue-free solvent.

3.1.2   Aluminum  Surfaces

Remove temporary protective coatings from surfaces that will be in contact 
with sealant.  When masking tape is used as a protective coating, remove 
tape and any residual adhesive just prior to sealant application.  For 
removing protective coatings and final cleaning, use nonstaining solvents 
recommended by the manufacturer of the item(s) containing aluminum or 
bronze surfaces.

3.1.3   Concrete  Surfaces

Where surfaces have been treated with curing compounds, oil, or other such 
materials, remove materials by sandblasting or wire brushing. Remove 
laitance, efflorescence and loose mortar from the joint cavity.

3.2   SEALANT PREPARATION

Do not add liquids, solvents, or powders to the sealant.  Mix 
multicomponent elastomeric sealants in accordance with manufacturer's 
instructions.

3.3   APPLICATION

3.3.1   Joint Width-To-Depth Ratios

a.  Acceptable Ratios:
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JOINT WIDTH JOINT DEPTH

Minimum Maximum

For metal, or other nonporous surfaces:

1/4 inch (minimum) 1/4 inch 1/4 inch

over 1/4 inch 1/2 of width Equal to width

For , concrete 

1/4 inch (minimum) 1/4 inch 1/4 inch

over 1/4 inch to 1/2 inch 1/4 inch Equal to width

over 1/2 inch to 2 inch 1/2 inch 5/8 inch

Over 2 inch As recommended by sealant manufacturer

b.  Unacceptable Ratios:  Where joints of acceptable width-to-depth ratios 
have not been provided, clean out joints to acceptable depths and 
grind or cut to acceptable widths without damage to the adjoining 
work.  Grinding is not required on metal surfaces.

3.3.2   Masking Tape

Place masking tape on the finish surface on one or both sides of a joint 
cavity to protect adjacent finish surfaces from primer or sealant smears.  
Remove masking tape within 10 minutes after joint has been filled and 
tooled.

3.3.3   Backstops

Install backstops dry and free of tears or holes.  Tightly pack the back 
or bottom of joint cavities with backstop material to provide a joint of 
the depth specified.  Install backstops in the following locations:

a.  Where indicated.

b.  Where backstop is not indicated but joint cavities exceed the 
acceptable maximum depths specified in paragraph entitled, "Joint 
Width-to-Depth Ratios".

3.3.4   Primer

Immediately prior to application of the sealant, clean out loose particles 
from joints.  Where recommended by sealant manufacturer, apply primer to 
joints in concrete masonry units, wood, and other porous surfaces in 
accordance with sealant manufacturer's instructions.  Do not apply primer 
to exposed finish surfaces.

3.3.5   Bond Breaker

Provide bond breakers to the back or bottom of joint cavities, as 
recommended by the sealant manufacturer for each type of joint and sealant 
used, to prevent sealant from adhering to these surfaces.  Carefully apply 
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the bond breaker to avoid contamination of adjoining surfaces or breaking 
bond with surfaces other than those covered by the bond breaker.

3.3.6   Sealants

Provide a sealant compatible with the material(s) to which it is applied. 
Do not use a sealant that has exceeded shelf life or has jelled and can 
not be discharged in a continuous flow from the gun.  Apply the sealant in 
accordance with the manufacturer's printed instructions with a gun having 
a nozzle that fits the joint width.  Force sealant into joints to fill the 
joints solidly without air pockets.  Tool sealant after application to 
ensure adhesion.  Make sealant uniformly smooth and free of wrinkles.  
Upon completion of sealant application, roughen partially filled or 
unfilled joints, apply sealant, and tool smooth as specified.  Apply 
sealer over the sealant when and as specified by the sealant manufacturer.

3.4   PROTECTION AND CLEANING

3.4.1   Protection

Protect areas adjacent to joints from sealant smears.  Masking tape may be 
used for this purpose if removed 5 to 10 minutes after the joint is filled.

3.4.2   Final Cleaning

Upon completion of sealant application, remove remaining smears and stains 
and leave the work in a clean and neat condition.

a.  Concrete and Other Porous Surfaces:  Immediately scrape off fresh 
sealant that has been smeared on surface and rub clean with a solvent 
as recommended by the sealant manufacturer.  Allow excess sealant to 
cure for 24 hour then remove by wire brushing or sanding.

b.  Metal and Other Non-Porous Surfaces:  Remove excess sealant with a 
solvent-moistened cloth.

        -- End of Section --
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SECTION 08 11 13

STEEL DOORS AND FRAMES
02/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2012; Errata 2011) Structural Welding 
Code - Steel

ASTM INTERNATIONAL (ASTM)

ASTM A653/A653M (2013) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM A879/A879M (2012) Standard Specification for Steel 
Sheet, zinc Coated by the Electrolytic 
Process for Applications Requiring 
Designation of the Coating Mass on Each 
Surface

ASTM A924/A924M (2014) Standard Specification for General 
Requirements for Steel Sheet, 
Metallic-Coated by the Hot-Dip Process

ASTM C578 (2014a) Standard Specification for Rigid, 
Cellular Polystyrene Thermal Insulation

ASTM C591 (2013) Standard Specification for Unfaced 
Preformed Rigid Cellular Polyisocyanurate 
Thermal Insulation

ASTM C612 (2014) Mineral Fiber Block and Board 
Thermal Insulation

ASTM D2863 (2013) Measuring the Minimum Oxygen 
Concentration to Support Candle-Like 
Combustion of Plastics (Oxygen Index)

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

ANSI/BHMA A156.115 (2014) Hardware Preparation in Steel Doors 
and Steel Frames

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 252 (2012) Standard Methods of Fire Tests of 
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Door Assemblies

NFPA 80 (2016) Standard for Fire Doors and Other 
Opening Protectives

STEEL DOOR INSTITUTE (SDI/DOOR)

SDI/DOOR 111 (2009) Recommended Selection and Usage 
Guide for Standard Steel Doors, Frames and 
Accessories

SDI/DOOR 113 (2001; R2006) Standard Practice for 
Determining the Steady State Thermal 
Transmittance of Steel Door and Frame 
Assemblies

SDI/DOOR A250.11 (2001) Recommended Erection Instructions 
for Steel Frames

SDI/DOOR A250.3 (2007; R 2011) Test Procedure and 
Acceptance Criteria for Factory Applied 
Finish Painted Steel Surfaces for Steel 
Doors and Frames

SDI/DOOR A250.4 (2011) Test Procedure and Acceptance 
Criteria for Physical Endurance for Steel 
Doors and Hardware Reinforcing

SDI/DOOR A250.6 (2003; R2009) Recommended Practice for 
Hardware Reinforcing on Standard Steel 
Doors and Frames

SDI/DOOR A250.8 (2003; R2008) Recommended Specifications 
for Standard Steel Doors and Frames

UNDERWRITERS LABORATORIES (UL)

UL 10C (2009; Reprint Feb 2015) Standard for 
Positive Pressure Fire Tests of Door 
Assemblies

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

M-140 Doors; G , AE
RAE Doors; G , AE
DRE-7 Doors; G , AE
ACE-3 Doors; G , AE
Passageway Doors; G , AE

Include schedule of doors with submittal. 
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M-140 Frames; G , AE
RAE Frames; G , AE
DRE-7 Frames; G , AE
ACE-3 Frames; G , AE
Passageway Frames; G , AE

Include schedule of frames with submittal. 

Submit door and frame locations.

M-140 Accessories; G, AE
RAE Accessories; G, AE
DRE-7 Accessories; G, AE
ACE-3 Accessories; G, AE
Passageway Accessories; G, AE

M-140 Weatherstripping; G, AE
RAE Weatherstripping; G, AE
DRE-7 Weatherstripping; G, AE
ACE-3 Weatherstripping; G, AE
Passageway Weatherstripping; G, AE

Show elevations, construction details, metal gages, hardware 
provisions, method of glazing,installation of metal door louvers, 
and door and frame installation details.

Submit door and frame locations.

SD-03 Product Data

Doors; G , AE

Frames; G , AE

Submit manufacturer's descriptive literature for doorsand frames.  
Include data and details on door construction, panel (internal) 
reinforcement, insulation, and door edge construction. 

Weatherstripping; G, AE

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver doors, frames, and accessories undamaged and with protective 
wrappings or packaging. Provide temporary steel spreaders securely 
fastened to the bottom of each welded frame.  Store doors and frames on 
platforms under cover in clean, dry, ventilated, and accessible locations, 
with 1/4 inch airspace between doors.  Remove damp or wet packaging 
immediately and wipe affected surfaces dry.  Replace damaged materials 
with new.

1.4   QUALITY ASSURANCE

   These products are to be part of the Mock Up as required in paragraph 
1.14 in Section 01 11 00 Scope of Work.

PART 2   PRODUCTS

Take note that all doors and frames and door hardware for doors so noted 
having Note 1 in the Door Schedule are to be provided under specification 
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Section 09 73 00 INTRERIOR WALL AND CEILING SYSTEM as part of the interior 
wall panel system. 

2.1   STANDARD STEEL DOORS

SDI/DOOR A250.8 , except as specified otherwise.  Prepare doors to receive 
door hardware as specified in Section 08 71 00.  Undercut where 
indicated.  Exterior doors shall have top edge closed flush and sealed to 
prevent water intrusion.  Doors shall be 1-3/4 inch thick, unless 
otherwise indicated.  

Shop drawings of doors shall be submitted for each of the respective 
enclosures as indicted below:

M-140 DOORS
RAE DOORS
DRE-7 DOORS
ACE-3 DOORS
Passageway DOORS

2.1.1   Performance Requirements
2.1.1.1   Air Sealing

Ensure airtight seal around entire perimeter of door with any potential 
air leakage not to exceed 0.5 cubic feet per minute of air per square foot 
of door area when tested in accordance with ASTM E283.  Ensure zero 
daylight transmission around door when in closed position.

2.1.1.2   Maximum Duty Doors

SDI/DOOR A250.8 , Level 4, physical performance Level A, Model 1 with core 
construction as required by the manufacturerfor size(s) and design(s) 
indicated.  Where vertical stiffener cores are required, the space between 
the stiffeners shall be filled with mineral board insulation.Provide Level 
4 for all doors.

2.2   INSULATED STEEL DOOR SYSTEMS

 Door size(s), design, and material shall be as specified for standard 
steel doors. Insulated steel doors shall have a core of polyurethane foam 
and an R factor of 10.0 or more (based on a k value of 0.16); face sheets, 
edges, and frames of galvanized steel not lighter than 23 gage, 16 gage, 
and 16 gage respectively; magnetic weatherstripping; nonremovable-pin 
hinges; thermal-break aluminum threshold; and vinyl door bottom.  Doors 
and frames shall receive phosphate treatment, rust-inhibitive primer, and 
baked acrylic enamel finish.  Doors shall have been tested in accordance 
with SDI/DOOR A250.4  and shall have met the requirements for Level C.  
Prepare doors to receive specified hardware.Doors shall be 1-3/4 inch 
thick.  Provide insulated steel doors and frames at all door locations. .

2.3   ACCESSORIES

Shop drawings of accessories shall be submitted for each of the respective 
enclosures as indicted below:

M-140 ACCESSORIES
RAE ACCESSORIES
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DRE-7 ACCESSORIES
ACE-3 ACCESSORIES
Passageway ACCESSORIES

2.3.1   Louvers

See Section 08 91 00 METAL DOOR LOUVERS.

2.3.2   Astragals

For pairs of  steel doors  provide overlapping steel astragals with the 
doors.  

2.3.3   Moldings

Provide moldings around glass of interior and exterior doors and louvers 
of interior doors.  Provide nonremovable moldings on outside of exterior 
doors and on corridor side of interior doors.  Other moldings may be 
stationary or removable.  Secure inside moldings to stationary moldings, 
or provide snap-on moldings.  Muntins shall interlock at intersections and 
shall be fitted and welded to stationary moldings.

2.3.4   Glazing

Glass in doors - See SECTION 08 81 00 GLAZING

2.4   INSULATION CORES

Insulated cores shall be of type specified, and provide an apparent 
U-factor of .48 in accordance with SDI/DOOR 113  and shall conform to:

a.  Rigid Cellular Polyisocyanurate Foam:  ASTM C591, Type I or II, 
foamed-in-place or in board form, with oxygen index of not less 
than 22 percent when tested in accordance with ASTM D2863; or

b.  Rigid Polystyrene Foam Board:  ASTM C578, Type I or II; or

c.  Mineral board:  ASTM C612, Type I.

2.5   STANDARD STEEL FRAMES

SDI/DOOR A250.8 , Level 4, except as otherwise specified.  Form frames to 
sizes and shapes indicated, with welded corners ; knock-down 
field-assembled corners will not be acceptable.  

Shop drawings of frames shall be submitted for each of the respective 
enclosures as indicted below:

M-140 FRAMES
RAE FRAMES
DRE-7 FRAMES
ACE-3 FRAMES
Passageway FRAMES

2.5.1   Welded Frames

Continuously weld frame faces at corner joints.  Mechanically interlock or 
continuously weld stops and rabbets.  Grind welds smooth.
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Weld frames in accordance with the recommended practice of the Structural 
Welding Code Sections 1 through 6, AWS D1.1/D1.1M  and in accordance with 
the practice specified by the producer of the metal being welded.

Welded frames are to be straight and not warpped.

2.5.2   Anchors

Provide anchors to secure the frame to adjoining construction.  Provide 
steel anchors, zinc-coated or painted with rust-inhibitive paint, not 
lighter than 18 gage.

2.5.2.1   Wall Anchors

Provide at least three anchors for each jamb.  For frames which are more 
than 7.5 feet in height, provide one additional anchor for each jamb for 
each additional 2.5 feet or fraction thereof.

b.  Stud partitions:  Weld or otherwise securely fasten anchors to 
backs of frames.  Design anchors to be fastened to closed steel 
studs with sheet metal screws, and to open steel studs by wiring 
or welding;

c.  Completed openings:  Secure frames to previously placed concrete  
with expansion bolts in accordance with SDI/DOOR 111 ; and

2.5.2.2   Floor Anchors

Provide floor anchors drilled for 3/8 inch anchor bolts at bottom of each 
jamb member.  

2.6   FIRE DOORS AND FRAMES

NFPA 80   and this specification.  The requirements of NFPA 80   shall take 
precedence over details indicated or specified.

2.6.1   Labels

Fire doors and frames shall bear the label of Underwriters Laboratories 
(UL), Factory Mutual Engineering and Research (FM), or Warnock Hersey 
International (WHI) attesting to the rating required.  Testing shall be in 
accordance with NFPA 252  or UL 10C .  Labels shall be metal with raised 
letters, and shall bear the name or file number of the door and frame 
manufacturer.  Labels shall be permanently affixed at the factory to 
frames and to the hinge edge of the door.  Door labels shall not be 
painted.

2.6.2   Astragal on Fire Doors

On pairs of labeled fire doors, conform to NFPA 80  and UL requirements.  
All Fire Doors are to be painted RED in color.

2.7   WEATHERSTRIPPING

As specified in Section 08 71 00 DOOR HARDWARE.

Shop drawings of frames shall be submitted for each of the respective 
enclosures as indicted below:
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M-140 WEATHERSTRIPPING
RAE WEATHERSTRIPPING
DRE-7 WEATHERSTRIPPING
ACE-3 WEATHERSTRIPPING
Passageway WEATHERSTRIPPING

2.8   HARDWARE PREPARATION

Provide minimum hardware reinforcing gages as specified in SDI/DOOR A250.6 .  
Drill and tap doors and frames to receive finish hardware. Prepare doors 
and frames for hardware in accordance with the applicable requirements of 
SDI/DOOR A250.8  and SDI/DOOR A250.6 .  For additional requirements refer to 
ANSI/BHMA A156.115 . Drill and tap for surface-applied hardware at the 
project site.  Build additional reinforcing for surface-applied hardware 
into the door at the factory.  Locate hardware in accordance with the 
requirements of SDI/DOOR A250.8 , as applicable.  Punch door frames , with 
the exception of frames that will have weatherstripping  to receive a 
minimum of two rubber or vinyl door silencers on lock side of single doors 
and one silencer for each leaf at heads of double doors.  Set lock strikes 
out to provide clearance for silencers.

2.9   FINISHES

2.9.1   Factory-Primed Finish

All surfaces of doors and frames shall be thoroughly cleaned, chemically 
treated and factory primed with a rust inhibiting coating as specified in 
SDI/DOOR A250.8 . 

Ensure field painted steel doors and frames are in accordance with SECTION
09 97 13.26 COATING OF STEEL WATERFRONT STRUCTURES. 

2.9.2   Hot-Dip Zinc-Coated and Factory-Primed Finish

Fabricate all doors and frames from hot dipped zinc coated steel, alloyed 
type, that complies with ASTM A924/A924M and ASTM A653/A653M .  The coating 
weight shall meet or exceed the minimum requirements for coatings having 
0.4 ounces per square foot, total both sides, i.e., A40.  Repair damaged 
zinc-coated surfaces by the application of zinc dust paint.  Thoroughly 
clean and chemically treat to insure maximum paint adhesion.  Factory 
prime as specified in SDI/DOOR A250.8 .  Provide for alldoor openings.

2.9.3   Electrolytic Zinc-Coated Anchors and Accessories

Provide electrolytically deposited zinc-coated steel in accordance with 
ASTM A879/A879M , Commercial Quality, Coating Class A.  Phosphate treat and 
factory prime zinc-coated surfaces as specified in SDI/DOOR A250.8 .

2.9.4   Factory-Applied Enamel Finish

Coatings shall meet test procedures and acceptance criteria in accordance 
with SDI/DOOR A250.3 .  After factory priming, apply two coats of low-gloss
enamel to exposed surfaces.  Separately bake or oven dry each coat.  
Drying time and temperature requirements shall be in accordance with the 
coating manufacturer's recommendations.  Color(s) of finish coat shall be 
manufacturer's light gray  and shall match approved color sample(s).  All 
paint is to meet Class A requirements.
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2.10   FABRICATION AND WORKMANSHIP

Finished doors and frames shall be strong and rigid, neat in appearance, 
and free from defects, waves, scratches, cuts, dents, ridges, holes, warp, 
and buckle.  Doors/frame installtion shall have minimial air infiltration.
  Molded members shall be clean cut, straight, and true, with joints coped 
or mitered, well formed, and in true alignment.  Dress exposed welded and 
soldered joints smooth.  Design door frame sections for use with the wall 
construction indicated.  Corner joints shall be well formed and in true 
alignment.  Conceal fastenings where practicable.  

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Frames

Set frames in accordance with SDI/DOOR A250.11 .  Plumb, align, and brace 
securely until permanent anchors are set.  Anchor bottoms of frames with 
expansion bolts or powder-actuated fasteners.  Build in or secure wall 
anchors to adjoining construction.  

3.1.2   Doors

Hang doors in accordance with clearances specified in SDI/DOOR A250.8 .  
After erection and glazing, clean and adjust hardware.

3.1.3   Fire  Doors and Frames

Install fire doors and frames, including hardware, in accordance with 
NFPA 80 .  

3.2   PROTECTION

Protect doors and frames from damage.  Repair damaged doors and frames 
prior to completion and acceptance of the project or replace with new, as 
directed.  Wire brush rusted frames until rust is removed.  Clean 
thoroughly.  Apply an all-over coat of rust-inhibitive paint of the same 
type used for shop coat.

3.3   CLEANING

Upon completion, clean exposed surfaces of doors and frames thoroughly.  
Remove mastic smears and other unsightly marks.

        -- End of Section --
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SECTION 08 33 23

OVERHEAD COILING DOORS
07/07

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (2010; Errata 2011; Supp 1 2013) Minimum 
Design Loads for Buildings and Other 
Structures

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE FUN IP (2013; Addenda and Corrigendum 2013) 
Fundamentals Handbook, I-P Edition

ASME INTERNATIONAL (ASME)

ASME B29.400 (2001; R 2013) Combination, "H" Type Mill 
Chains, and Sprockets

ASTM INTERNATIONAL (ASTM)

ASTM A153/A153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A27/A27M (2013) Standard Specification for Steel 
Castings, Carbon, for General Application

ASTM A307 (2014) Standard Specification for Carbon 
Steel Bolts and Studs, 60 000 PSI Tensile 
Strength

ASTM A36/A36M (2014) Standard Specification for Carbon 
Structural Steel

ASTM A48/A48M (2003; R 2012) Standard Specification for 
Gray Iron Castings

ASTM A53/A53M (2012) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless

ASTM A653/A653M (2013) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process
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ASTM A666 (2010) Standard Specification for Annealed 
or Cold-Worked Austenitic Stainless Steel 
Sheet, Strip, Plate and Flat Bar

ASTM A780/A780M (2009) Standard Practice for Repair of 
Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings

ASTM A924/A924M (2014) Standard Specification for General 
Requirements for Steel Sheet, 
Metallic-Coated by the Hot-Dip Process

ASTM B221 (2014) Standard Specification for Aluminum 
and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Profiles, and Tubes

ASTM D2000 (2012) Standard Classification System for 
Rubber Products in Automotive Applications

ASTM E330 (2002; R 2010) Structural Performance of 
Exterior Windows, Doors, Skylights and 
Curtain Walls by Uniform Static Air 
Pressure Difference

ASTM E84 (2014) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

ASTM F568M (2007) Standard Specification for Carbon 
and Alloy Steel Externally Threaded Metric 
Fasteners

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (2016) Standard for Fire Doors and Other 
Opening Protectives

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Overhead Coiling Doors; G , AE

Counterbalancing Mechanism; G , AE

Manual Door Operators; G , AE

Bottom Bars; G , AE

Guides; G , AE

Mounting Brackets; G , AE
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Overhead Drum; G , AE

Hood; G , AE

Installation Drawings; G , AE

SD-03 Product Data

Overhead Coiling Doors; G , AE

Counterbalancing Mechanism; G , AE

Manual Door Operators; G , AE

Fire-Rated Door Assembly; G , AE

SD-05 Design Data

Overhead Coiling Doors; G , AE

Counterbalancing Mechanism; G

Manual Door Operators; G
Fire-Rated Door; G , AE

SD-10 Operation and Maintenance Data

Operation and Maintenance Manuals; G

Materials; G

Devices; G

Procedures; G

Manufacture's Brochures; G

Parts Lists; G

Cleaning; G

1.3   OVERHEAD COILING DOOR DETAIL SHOP DRAWINGS

Provide installation drawings for overhead coiling door assemblies which 
show:  elevations of each door type, shape and thickness of materials, 
finishes, details of joints and connections, details of guides and 
fittings, rough opening dimensions, anchorage locations, and 
counterbalancing mechanism and door operator details.     Include a 
schedule showing the location of each door with the drawings.

1.4   WARRANTY, OPERATION AND MAINTENANCE DATA

Submit Operation and Maintenance Manuals for Overhead Coiling Door 
Assemblies, including the following items:

Materials

Devices
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Manual Door Operators

Hood

Counterbalancing Mechanism

Painting

Procedures

Manufacture's Brochures

Parts Lists

Furnish a written guarantee that the helical spring and counterbalance 
mechanism are free from defects in material and workmanship for not less 
than two years after completion and acceptance of the project.

Warrant that upon notification by the Government, any defects in material, 
workmanship, and door operation are immediately correct within the same 
time period covered by the guarantee, at no cost to the Government.

1.5   DELIVERY AND STORAGE

Deliver doors to the jobsite wrapped in a protective covering with the 
brands and names clearly marked thereon.  Store doors in an adequately 
ventilated dry location that is free from dirt and dust, water, or other 
contaminants.  Store in a manner that permits easy access for inspection 
and handling.

PART 2   PRODUCTS

2.1   DESCRIPTION

Doors to be coiling type, with interlocking slats, complete with anchoring, 
guides, hood, and operating mechanisms, and designed for use on openings 
as indicated.  Use grease-sealed or self-lubricating bearings for rotating 
members.

Provide fire-rated door assemblies where noted in Door Schedule bearing 
the Underwriters Laboratories,  testing laboratory label for Class A 
rating.   Provide a permanent label for each door showing the 
manufacturer's name and address, and the model/serial number of the door.

2.2   PERFORMANCE REQUIREMENTS

2.2.1   Air Sealing

Ensure airtight seal around entire perimeter of overhead door with any 
potential air leakage not to exceed 0.5 cubic feet per minute of air per 
square foot of overhead door area when tested in accordance with ASTM 
E283.  Ensure zero daylight transmission around overhead door when in 
closed position.

2.2.2   Wind Loading

Design and fabricate door assembly to withstand the wind loading pressure 
of at least 100 pounds per square foot with a maximum deflection of 1/120 
of the opening width.  Provide test data showing compliance with ASTM E330.  
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Sound engineering principles may be used to interpolate or extrapolate 
test results to door sizes not specifically tested.  Ensure complete 
assembly meets or exceeds the requirements of ASCE 7.

2.2.3   Fire-Rated Doors, and Frames

Provide fire-rated doors, and frames that are tested, rated, and labeled 
in accordance with Underwriters Laboratories, Factory Mutual or Warnock 
Hersey.  Indicate on the labels the rating in hours, per NFPA 80 , of fire 
exposure duration.  Additionally, ensure a letter follows the hourly 
rating to designate the location for which the assembly is designed and 
the temperature rise on the unexposed door face at the end of 30 minutes 
of fire exposure is required.

2.2.4   Operational Cycle Life

Design all portions of the door and operating mechanism that are subject 
to movement, wear, or stress fatigue to operate through a minimum number 
of 10 cycles per day.  One complete cycle of door operation is defined as 
when the door is in the closed position, moves to the fully open position, 
and returns to the closed position.

2.3   OVERHEAD COILING DOORS

2.3.1   Curtain Materials and Construction

Provide curtain slats fabricated from Grade A steel sheets conforming to 
ASTM A653/A653M , with the additional requirement of a minimum yield point 
of 33,000 psi.  Provide sheets, galvanized in accordance with 
ASTM A653/A653M  and ASTM A924/A924M .

Fabricate doors from interlocking cold-rolled slats, with section profiles 
as specified, designed to withstand the specified wind loading.  Ensure 
the provided slats are continuous without splices for the width of the 
door.

2.3.2   Insulated Curtains

Form Curtains from manufacturer's standard shapes of interlocking slats. 
Supply slat system with a minimum R-value of 4  when calculated in 
accordance with ASHRAE FUN IP . Slats to consist of a urethane  core not 
less than 11/16 inch thick, completely enclosed within metal facings.  
Ensure the exterior face of slats are the same gauge as specified for 
curtains.  Select an interior face not lighter than 0.0219 inches.  The 
insulated slat assembly requires a flame spread rating of not more than 25 
and a smoke development factor of not more than 50 when tested in 
accordance with ASTM E84.

2.3.3   Curtain Bottom Bar

Install curtain bottom bars as pairs of angles from the manufacturer's 
standard steel, stainless and aluminum extrusions not less than 2.0 by 2.0 
inches by 0.188 inch.  Ensure steel extrusions conform to ASTM A36/A36M.  
Stainless steel extrusions conforming to ASTM A666, Type 304.  Aluminum 
extrusions conforming to  ASTM B221.  Galvanize angles and fasteners in 
accordance with ASTM A653/A653M  and ASTM A924/A924M .  Coat welds and 
abrasions with paint conforming to ASTM A780/A780M .

Provide two 2 inch x 2 inch x 1/8 inch structural steel angles.
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2.3.4   Locks

Provide end and/or wind locks of Grade B cast steel conforming to 
ASTM A27/A27M, galvanized in accordance with ASTM A653/A653M , 
ASTM A153/A153M  and ASTM A924/A924M .  Secure locks at every other curtain 
slat.

2.3.5   Weather Stripping

Ensure weather-stripping at the door-head and jamb is 1/8-inch thick sheet 
of natural or neoprene rubber with air baffles.  Secure weather stripping 
to the insides of hoods with galvanized-steel fasteners through continuous 
galvanized-steel pressure bars at least 5/8-inch wide and  1/8-inch thick.

Ensure threshold weather-stripping is 1 inch dia. round bulb mechanically 
fastened natural or neoprene rubber secured to the bottom bars.

Provide EPDM triple-finned guide brush weatherseals located on interior 
and exterior of guide to seal with hood baffle and threshold weather 
stripping. Ensure airtight seal and zero daylight transmission around the 
perimeter of the door, hood, and drum. 

Provide weather-stripping of natural or neoprene rubber conforming to 
ASTM D2000.

2.3.6   Locking Devices

Provide a chain lock keeper, on the inside,  suitable for a0.5" diameter 
locks.   Provide a hasp on the exterior, at the base/threshold, off to one 

side or the other, suitable for a .05 diameter padlock.

2.3.7   Overhead Drum

Fabricate drums from nominal 0.028-inch thick, hot-dip galvanized steel 
sheet with G90 (Z275) zinc coating, complying with ASTM A653/A653M .

2.3.8   Slats

No. 5F, 18 gauge, Grade 40 steel, ASTM A653/A653M  galvanized steel zinc 
coating.

2.3.9   Overhead Rain Drips

Approximately 1-1/2 inch high by 2-1/2 inch projection, with length equal 
to overall width of door frame.  Align bottom with door frame rabbet.

2.4   HARDWARE

Ensure all hardware conforms to ASTM A153/A153M , ASTM A307, ASTM F568M, 
and ASTM A27/A27M.

2.4.1   Guides

Fabricate curtain jamb guides from the manufacturer's standard angles or 
channels of same material and finish as curtain slats unless otherwise 
indicated.  Provide guides with sufficient depth and strength to retain 
curtain, and to withstand loading.  Ensure curtain operates smoothly.  
Slot bolt holes for track adjustment.
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Ensure guides are roll-formed steel channel bolted to angle or structural 
grade, three angle assembly of steel to form a slot of sufficient depth to 
retain curtains in guides to achieve 20 psf windload standard.  Guides may 
be provided with integral windlock bars and removable bottom bar stops.

Fabricate with structural steel angles.  Provide windlock bars of same 
material when windlocks are required to meet specified wind load.  Flare 
the top of inner and outer guide angles outwards to form bellmouth for 
smooth entry of curtain into guides.  Provide removable guide stoppers to 
prevent over travel of curtain and bottom bar.

2.4.2   Equipment Supports

Fabricate door-operating equipment supports from the manufacturer's 
standard steel shapes and plates conforming to ASTM A36/A36M, galvanized 
in accordance with ASTM A653/A653M  and ASTM A924/A924M .  Size the shapes 
and plates in accordance with the industry standards for the size, weight, 
and type of door installation.

2.4.3   Hood

Provide a hood with a minimum 24-gauge galvanized sheet metal, flanged at 
top for attachment to header and flanged at bottom to provide longitudinal 
stiffness.  The hood encloses the curtain coil and counterbalance 
mechanism.

Provide a 24-gauge galvanized steel hood with reinforced top and bottom 
edges.  Provide minimum 1/4 inch steel intermediate support brackets as 
required to prevent excessive sag.

2.5   COUNTERBALANCING MECHANISM

Counterbalance doors by means of manufacturer's standard mechanism with an 
adjustable-tension, steel helical torsion spring mounted, around a steel 
shaft and contained in a spring barrel connected to top of curtain with 
barrel rings.  Use grease-sealed or self-lubricating bearings for rotating 
members.

2.5.1   Brackets

Provide the manufacturer's standard mounting brackets with one located at 
each end of the counterbalance barrel conforming to ASTM A48/A48M.  
Provide brackets of either cast iron or cold-rolled steel.

Brackets will be of 1/4 inch minimum thick steel plates, with permanently 
sealed ball bearings.  Designed to enclose ends of coil and provide 
support of counterbalance pipe at each end.

Fabricate brackets from minimum 3/16 inch steel plate.  Permanently 
lubricate ball or roller bearings at rotating support points to support 
counterbalance shaft assembly and form end closures.

2.5.2   Counterbalance Barrels

Fabricate spring barrel of manufacturer's standard hot-formed, 
structural-quality, welded or seamless carbon-steel pipe, conforming to 
ASTM A53/A53M.  Ensure the barrel is of sufficient diameter and wall 
thickness to support rolled-up curtain without distortion of slats.  Limit 
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barrel deflection to not more than 0.03 inch per foot of span under full 
load.

Curtain to be coiled on a pipe of sufficient size to carry door load with 
deflection not to exceed 0.033 inches per foot of door span and to be 
correctly balanced by helical springs, oil tempered torsion type.  Use 
cast iron barrel plugs to anchor springs to tension shaft and pipe.

2.5.2.1   Barrel

Provide steel pipe capable of supporting curtain load with maximum 
deflection of 0.03 inches per foot of width.

2.5.2.2   Spring Balance

Provide an oil-tempered, heat-treated steel helical torsion spring 
assembly designed for proper balance of door.  Ensure that effort to 
operate manually operated units does not exceed 25 lbs.  Provide wheel for 
applying and adjusting spring torque.

2.5.3   Spring Balance

Install one or more oil-tempered, heat-treated steel helical torsion 
springs within the barrel, capable of producing sufficient torque to 
assure easy operation of the door curtain.  Provide and size springs to 
counterbalance weight of curtain, with uniform adjustment accessible from 
outside barrel.  Secure ends of springs to barrel and shaft with 
cast-steel barrel plugs.

2.5.4   Torsion Rod for Counter Balance

Fabricate rod from the manufacturer's standard cold-rolled steel, sized to 
hold fixed spring ends and carry torsional load.

2.5.5   Counterbalance Shaft Assembly

2.5.5.1   Barrel

Provide steel pipe capable of supporting the curtain load with maximum 
deflection of 0.03 inches per foot of width.

2.5.5.2   Spring Balance

Provide an oil-tempered, heat-treated steel helical torsion spring 
assembly designed for proper balance of door.  Ensure that maximum effort 
to operate does not exceed 25 pounds.  Provide wheel for applying and 
adjusting spring torque.

2.6   MANUAL DOOR OPERATORS

2.6.1   Manual Chain-Hoist Door Operators

  Left or Right handed operation will be selected during the submittal     
review process.Provide door operators which consist of an endless steel 
hand chain, chain-pocket wheel, guard, and a geared reduction unit of at 
least a 3 to 1 ratiowith a maximum lifting force of  30 lbf.  Required 
pull for operation cannot exceed 35 pounds.

Provide chain hoists with a self-locking mechanism allowing the curtain to 
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be stopped at any point in its upward or downward travel and to remain in 
that position until moved to the fully open or closed position.  Provide 
hand chains of cadmium-plated alloy steel conforming to ASME B29.400 .  
Ensure yield point of the chain is at least three times the required 
hand-chain pull.

Provide chain sprocket wheels of cast iron conforming to ASTM A48/A48M.

2.7   FIRE-RATED DOOR ASSEMBLY

Provide fire-rated door assemblies with the dimensions, fire rating, and 
operating type indicated with electric operators and assemblies that do 
not interfere with manufacturer's standard interconnecting fusible links.

Provide door manufacturer's standard interconnecting fusible links for 
door assemblies on both sides of the wall opening.

2.7.1   Fire Ratings

Provide fire-rated door assemblies complying with NFPA 80  Standard for 
Fire Doors and Other Opening Protectives and UL Fire Resistance - Volume 3.

2.8   SURFACE FINISHING

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations for applying and designating finishes. 
Noticeable variations in the same metal component are not acceptable.  
Variations in appearance of adjoining components are acceptable if they 
are within the range of approved samples and are assembled or installed to 
minimize contrast. Finishes of all door components shall be unpainted 
galvanized for field painting per SECTION 9 97 13.26 COATING OF STEEL 
WATERFRONT STRUCTURES.

PART 3   EXECUTION

3.1   GENERAL

Install overhead coiling door assembly, anchors and inserts for guides, 
brackets, hardware, and other accessories in accordance with approved 
detail drawings and manufacturer's written instructions.  Upon completion 
of installation, ensure doors are free from all distortion.

Install overhead coiling doors and  hoods at the mounting locations as 
indicated for each door in the contract documents and as required by the 
manufacturer.

3.2   FIELD PAINTED FINISH

Ensure field painted steel doors and frames are in accordance with SECTION
9 97 13.26 COATING OF STEEL WATERFRONT STRUCTURES and manufacturer's 
written instructions.  Protect weather stripping from paint.  Ensure 
finishes are free of scratches or other blemishes.

3.3   ACCEPTANCE PROVISIONS

After installation, adjust hardware and moving parts.  Lubricate bearings 
and sliding parts as recommended by manufacturer to provide smooth 
operating functions for ease movement, free of warping, twisting, or 
distortion of the door assembly.
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Adjust seals to provide weather-tight fit around entire perimeter.

Engage a factory-authorized service representative to perform startup 
service and checks according to manufacturer's written instructions.

Test and make final adjustment of new doors at no additional cost to the 
Government.

3.3.1   Maintenance and Adjustment

Not more than 90 calendar days after completion and acceptance of the 
project, examine, lubricate, test, and re-adjust doors as required for 
proper operation.

3.3.2   CLEANING

Clean  doors in accordance with manufacturer's approved instructions.

3.4   OPERATION AND MAINTENANCE

Submit 6 copies of the Operation and Maintenance Manuals 30 calendar days 
prior to testing the Overhead Coiling Door Assemblies.  Update and 
resubmit data for final approval no later than 30 calendar days prior to 
contract completion.

Provide operation and maintenance manuals which are consistent with 
manufacturer's standard brochures, schematics, printed instructions, 
general operating procedures, and safety precautions.  Provide test data 
that is legible and of good quality.

        -- End of Section --
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TELESCOPING VERTICAL LIFT DOORS
02/16

PART 1   GENERAL

1.1   DESCRIPTION OF WORK

This section provides specification for the procurement and installation 
of Telescoping Vertical Lift Doors consisting of the panel curtain, side 
guides, header box, locking devices, and door finish.

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

TELESCOPING VERTICAL LIFT DOORS; G, AE

Provide for approval fabrication drawings that show complete assembly with 
hardware and framing details for the following items:

1. Telescoping Vertical Lift Doors
2. Counterbalancing Mechanism
3. Manual Door Operators
4. Sill
5. Guides
6. Mounting Brackets
7. Overhead Drum
8. Hood

SD-03 Product Data

TELESCOPING VERTICAL LIFT DOORS; G, AE

Submit for approval manufacturer’s product data including catalog data, 
operating instructions, maintenance instructions, for the following items 
listing all accessories including supports, locks and latches, and weather 
stripping:

1. Telescoping Vertical Lift Doors
2. Hardware
3. Counterbalancing Mechanism
4. Manual Door Operators

SD-05 Design Data

TELESCOPING VERTICAL LIFT DOORS; G, AE

Submit for approval equipment and performance data for the following items:
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1. Telescoping Vertical Lift Doors
2. Hardware
3. Counterbalancing Mechanism
4. Manual Door Operators

SD-07 Certificates

INSTALLER QUALIFICATIONS; G

SD-08 Manufacturer's Instructions

TELESCOPING VERTICAL LIFT DOORS; G

SD-10 Operation and Maintenance Data

TELESCOPING VERTICAL LIFT DOORS; G

1.3   QUALITY CONTROL

A. Exterior telescoping vertical lift doors shall be designed to withstand 
at least a twenty one (21) psf allowable wind load with a maximum 
deflection of L/120 of the opening width.

B. All portions of the door, hardware and operating mechanism that are 
subject to movement, wear, or stress fatigue must be design to operate 
through a minimum number of ten (10) cycles per day. One complete cycle of 
door operation is defined as when the door is in the closed position, 
moves to the fully open position, and returns to the closed position.

1.3.1   Installer Qualifications

1. Telescoping vertical lift door shall be installed by manufacturer 
certified installer

2. Installation shall be in accordance with manufacturer’s installation 
guidelines.

1.4   DELIVERY, STORAGE, AND HANDLING

Protect door and accessories from damage during delivery, storage and 
handling. Clearly mark manufacturer’s brand name. Store doors in dry 
locations with adequate ventilation, free from dust and water, and in such 
a manner as to permit access for inspection and handling. Handle doors 
carefully to prevent damage. Remove damaged items that cannot be restored 
to like-new condition and provide new items.

PART 2   PRODUCTS

2.1   TELESCOPING VERTICAL LIFT DOORS

Door shall be manually operated, vertically opening, overhead telescoping 
type, and be designed for an exterior opening as indicated. Door shall be 
operated by hand chain operation. Door shall be complete with guides, 
fastenings, operating mechanisms and accessories. Door shall be interior 
surface mounted type with guides and jambs set back a sufficient distance 
to provide a clear opening when door is in the open position.
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2.2   FABRICATION

Door assembly shall be delivered in sizes as indicated on the Drawings, 
complete with three major sub-assemblies: side guides, header box and door 
curtain.

2.2.1   Side Guides

Formed, 10 gauge hot roll steel, shaped outer guides and detachable inner 
guides shall be provided with provisions for anchoring to jamb framing in 
an interior mount application. Interior guide shall be sloped as required 
for sill to reach the floor as close to the exterior as possible.

2.2.2   Header Box

Manufacturer’s standard design, 10 gauge hot roll steel construction, 
shall completely enclose factory installed reducer, coupling, steel 
lifting cables, sprockets, and bearings.

2.2.3   Curtain

Shall be 22 gauge stainless steel formed into inverted “U” shaped hollow 
panels. The curtain shall be operated by steel cables fabricated in 
accordance with Federal Specification RR-W-410 Type I, Class 3 and shall 
be ¼ inch diameter #6x37 IPS fiber core. The two cables shall be attached 
to the bottom panel of the curtain and extend up through the remaining 
panels to winding drums in the header box. Individual panels shall peel 
off one at a time as hooks in their top edges are engaged by the 
continuous bottom flanges of the panels above. When the door is fully 
closed, there shall be no strain on the cables. The bottom panel shall 
rest on the floor and each panel shall be supported by the one immediately 
above.

2.2.4   Sill

Bottom door sill shall be provided standard with a black rubber edge. Sill 
shall be designed to adjust to a maximum 2-inch floor differential.

2.2.5   Locking Devices

Provide a chain lock keeper, on the inside, suitable for a 0.5" diameter 
lock. Provide a hasp on the exterior, at the base/threshold, off to one 
side or the other, suitable for a .05 diameter padlock.

2.2.6   Thermal Transmittance Test

Telescoping door shall yield a 0.51 U-value for the complete door, in 
accordance with ASTM C-236.

2.2.7   Air Sealing

Ensure airtight seal around entire perimeter of telescoping door with any 
potential air leakage not to exceed 0.5 cubic feet per minute of air per 
square foot of telescoping door area when tested in accordance with ASTM 
E283.  Ensure zero daylight transmission around telescoping door when in 
closed position.
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2.2.8   Sound Transmission Test

Telescoping door shall yield a sound transmission classification (STC) 
rating of 29, in accordance with ASTM E-90.

2.2.9   Weather Seals

Continuous strips of fabric backed Teflon pile shall be factory applied on 
the bottom flanges of each door curtain panel. Rigid PVC weather strip 
shall also be provided for field application on both the interior and 
exterior of the side guide assemblies.  Silicone sealant shall be applied 
between guides and building structure.

2.3   OPERATION

The manual operating mechanism (chain gear assembly) shall be provided and 
arranged so that it may be put into and out of operation from the floor.  
The chain gear assembly shall be a “thru wall” design, suitable for an 
exterior mount door but operable only from the inside as indicated on the 
Drawings.

2.4   FINISH

Side guides, header box, header flashing and guide covers shall be G-90 
galvanized steel with baked-on acrylic prime coat and baked on acrylic 
finish coat in color selected by PNSY from manufacturer’s standard color 
chart. Curtain panels shall be stainless steel in manufacturer’s standard 
material type and finish.

PART 3   EXECUTION

=3.1   INSTALLATION

Install door in accordance with approved shop drawings and manufacturer’s 
directions. Locate anchors and inserts for guides, header box, switches, 
hardware and other accessories accurately. Upon completion, doors shall be 
weather tight and free from warp, twist or distortion. Doors shall be 
properly adjusted to operate freely.

3.2   CLOSEOUT ACTIVITIES

3.2.1   Demonstration

Demonstrate proper operation, testing and reset procedures to the 
Government.

3.2.2   Training

Provide training of door operation to the Government during the 
demonstration.

Provide an Operation and Maintenance Manual for the door.

        -- End of Section --
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SECTION 08 71 00

DOOR HARDWARE
08/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM E283 (2004; R 2012) Determining the Rate of Air 
Leakage Through Exterior Windows, Curtain 
Walls, and Doors Under Specified Pressure 
Differences Across the Specimen

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

ANSI/BHMA A156.1 (2013) Butts and Hinges

ANSI/BHMA A156.13 (2012) Mortise Locks & Latches Series 1000

ANSI/BHMA A156.16 (2013) Auxiliary Hardware

ANSI/BHMA A156.18 (2012) Materials and Finishes

ANSI/BHMA A156.21 (2014) Thresholds

ANSI/BHMA A156.3 (2014) Exit Devices

ANSI/BHMA A156.4 (2013) Door Controls - Closers

ANSI/BHMA A156.5 (2014) Auxiliary Locks and Associated 
Products

ANSI/BHMA A156.7 (2014) Template Hinge Dimensions

BHMA A156.22 (2012) Door Gasketing and Edge Seal Systems

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 101 (2015) Life Safety Code

NFPA 80 (2016) Standard for Fire Doors and Other 
Opening Protectives

STEEL DOOR INSTITUTE (SDI/DOOR)

SDI/DOOR A250.8 (2003; R2008) Recommended Specifications 
for Standard Steel Doors and Frames
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UNDERWRITERS LABORATORIES (UL)

UL Bld Mat Dir (2012) Building Materials Directory

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES.

SD-02 Shop Drawings

Hardware schedule; G , AE

SD-03 Product Data

Hardware items; G , AE

SD-08 Manufacturer's Instructions

Installation; G , AE

SD-10 Operation and Maintenance Data

M-140 Hardware Schedule items, Data Package 1; G
DRE-7 Hardware Schedule items, Data Package 1; G
ACE-3 Hardware Schedule items, Data Package 1; G
RAE Hardware Schedule items, Data Package 1; G
Passageway Hardware Schedule items, Data Package 1; G

Submit data package in accordance with Section 01 78 23 OPERATION 
AND MAINTENANCE DATA.

1.3   HARDWARE SCHEDULE

Prepare and submit hardware schedule in the following form:

Hardware 
Item

Quantity Size Reference 
Publi-
cation 
Type No.

Finish Mfr 
Name 
and 
Catalog 
No.

UL 
Mark 
(If 
fire 
rated 
and 
listed)

BHMA 
Finish 
Desig-
nation

The Contractor shall provide O&M Data of the hardware schedule for each 
individual enclosure as follows as required in Section 1.2 of this spec:

M-140 Hardware Schedule
DRE-7 Hardware Schedule
ACE-3 Hardware Schedule
RAE Hardware Schedule
Passageway Hardware Schedule
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1.4   QUALITY ASSURANCE

1.4.1   Hardware Manufacturers and Modifications

Provide locks, hinges,  and closers of one  manufacturer's make.  Modify 
hardware as necessary to provide features indicated or specified.

1.4.2  These product are to be part of the Mock Up as required in 
paragraph 1.14 in Section 01 11 00 Scope of Work.

1.5   DELIVERY, STORAGE, AND HANDLING

Deliver hardware in original individual containers, complete with 
necessary appurtenances including fasteners and instructions.  Mark each 
individual container with item number as shown in hardware schedule.  

PART 2   PRODUCTS

2.1   TEMPLATE HARDWARE

Provide hardware to be applied to metal or to prefinished doors 
manufactured to template.  Promptly furnish template information or 
templates to door and frame manufacturers.  Conform to ANSI/BHMA A156.7  
for template hinges.  Coordinate hardware items to prevent interference 
with other hardware.

2.2   HARDWARE FOR FIRE DOORS AND EXIT DOORS

Provide all hardware necessary to meet the requirements of NFPA 80  for 
fire doors and NFPA 101  for exit doors, as well as to other requirements 
indicated, even if such hardware is not specifically mentioned under 
paragraph entitled "Hardware Schedule."    Provide the label of 
Underwriters Laboratories, Inc. for such hardware listed in UL Bld Mat Dir  
or labeled and listed by another testing laboratory acceptable to the 
Contracting Officer.

2.3   HARDWARE ITEMS

Clearly and permanently mark with the manufacturer's name or trademark, 
hinges,  locks, latches, exit devices, bolts and closers where the 
identifying mark will be visible after the item is installed.  For closers 
with covers, the name or trademark may be beneath the cover.

2.3.1   Hinges

ANSI/BHMA A156.1 , 4-1/2 by 4-1/2 inch unless otherwise indicated.  
Construct loose pin hinges for exterior doors and reverse-bevel interior 
doors so that pins will be nonremovable when door is closed.  Hinges to 
have high security nonremovabel pins with hospital tips and maximum 
security tips. Other antifriction bearing hinges may be provided in lieu 
of ball-bearing hinges.

2.3.2    Latches

2.3.2.1   Mortise Latches

ANSI/BHMA A156.13 , Series 1000, Operational Grade 1, Security Grade 2.    
Provide mortise latches with escutcheons not less than 7 by 2-1/4 inch 
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with a bushing at least 1/4 inch long.  Cut escutcheons to suit cylinders 
and provide trim items with straight, beveled, or smoothly rounded sides, 
corners, and edges.  Install levers and roses of mortise latches with 
screwless shanks and no exposed screws.

2.3.2.2   Auxiliary Locks

ANSI/BHMA A156.5 , Grade 1.

2.3.2.3   Magnectic Lock/Switch

ANSI/BHMA A156.23, Grade 1;E1850 1-1000 ANSI/UL 294. Provide Surface    
mounted lock/switch with internal wire access chamber,1200 lbs holding 
force, currrent draw and voltage to be 250mA at 12VDC; 150mA at 24VDC, 
operating temperature -40 to +140F.  Hardware accessories shall include 
brackets, housings, and dress covers.  Provide ten feet of jacketed 
stranded conductor for electrical connection.

2.3.3   Exit Devices

ANSI/BHMA A156.3 , Grade 1.  Provide adjustable strikes for rim type and 
vertical rod devices.  Provide open back strikes for pairs of doors with 
mortise and vertical rod devices.  Provide touch bars  in lieu of 
conventional crossbars and arms.  Provide escutcheons, not less than 7 by 
2-1/4 inch.

2.3.4   Lock Trim

Cast, forged, or heavy wrought construction and commercial plain design.

2.3.4.1   Lever Handles

Provide lever handles in lieu of knobs . Lever handles are not to be 
provided with locking mechanisms. Conform to the minimum requirements of 
ANSI/BHMA A156.13 for mortise locks of lever handles for exit devices.   
Provide lever handles return to within 1/2 inch of the door face.

2.3.5   Door Bolts

ANSI/BHMA A156.16 .  Provide dustproof strikes for bottom bolts, except for 
doors having metal thresholds.  Automatic latching flush bolts: 
ANSI/BHMA A156.3 , Type 25.

2.3.6   Closers

ANSI/BHMA A156.4 , Series C02000, Grade 1, with PT 4C.  Provide with 
brackets, arms, mounting devices, fasteners, full size covers, and other 
features necessary for the particular application.  Size closers in 
accordance with manufacturer's recommendations, or provide multi-size 
closers, Sizes 1 through 6, and list sizes in the Hardware Schedule.  
Closers for all exterior doors to include provisions for opening to 
maximum of 90 degrees. Closers to be powerfull enough to overcome 
weatherstripping friction so that door will completely close. Provide 
manufacturer's 10 year warranty.

2.3.6.1   Identification Marking

Engrave each closer with manufacturer's name or trademark, date of 
manufacture, and manufacturer's size designation located to be visible 
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after installation.

2.3.7   Door Stops and Silencers

ANSI/BHMA A156.16 .  Silencers Type L03011.  Provide three silencers for 
each single door, two for each pair.

2.3.8   Padlocks - By PNSY

2.3.9   Thresholds

ANSI/BHMA A156.21 .  Use J35100, with vinyl or silicone rubber insert in 
face of stop, for exterior doors opening out, unless specified otherwise.

2.3.10   Weather Stripping Gasketing

BHMA A156.22 .  Provide the type and function designation where specified 
in paragraph entitled "Hardware Schedule".  Provide a set to include head 
and jamb seals, sweep strips, and, for pairs of doors, astragals.  Air 
leakage of weather stripped doors not to exceed 0.5 cubic feet per minute 
of air per square foot of door area when tested in accordance with 
ASTM E283.  Provide weather stripping with one of the following:

2.3.10.1   Extruded Aluminum Retainers

Extruded aluminum retainers not less than 0.050 inch wall thickness with 
vinyl, neoprene, silicone rubber, or polyurethane inserts.  Provide  clear 
(natural) anodized aluminum.

2.3.10.2   Interlocking Type

Zinc or bronze not less than 0.018 inch thick.

2.3.10.3   Spring Tension Type

Spring bronze or stainless steel not less than 0.008 inch thick.

2.3.11    Gasketing

BHMA A156.22 .  Include adjustable doorstops at head and jambs and an 
automatic door bottom per set, both of extruded aluminum, bronze anodized, 
surface applied, with vinyl fin seals between plunger and housing.  
Provide doorstops with solid neoprene tube, silicone rubber, or 
closed-cell sponge gasket.  Furnish door bottoms with adjustable operating 
rod and silicone rubber or closed-cell sponge neoprene gasket.  Doorstops 
mitered at corners.  Provide the type and function designation where 
specified in paragraph entitled "Hardware Sets".

2.3.12   Rain Drips

Extruded aluminum, not less than 0.08 inch thick, clear anodized.  Set 
drips in sealant and fasten with stainless steel screws.

2.3.12.1   Door Rain Drips

Approximately 1-1/2 inch high by 4 inch projection.  Align bottom with 
bottom edge of door.
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2.3.13   Special Tools

Provide special tools, such as spanner and socket wrenches and dogging 
keys, required to service and adjust hardware items.

2.3.14   Door Hasps

Basis of Design: Abus Hasp 130.

Provide door hasps as indicated on the drawings and provide as part of the 
hardware submittal. 

2.4   FASTENERS

Provide fasteners of proper type, quality, size, quantity, and finish with 
hardware.  Provide stainless steel or nonferrous metal fasteners that are 
exposed to weather.  Provide fasteners of type necessary to accomplish a 
permanent installation.

2.5   FINISHES

ANSI/BHMA A156.18 .  Provide hardware in BHMA 630 finish (satin stainless 
steel), unless specified otherwise.  Provide items not manufactured in 
stainless steel in BHMA 626 finish (satin chromium plated) over brass or 
bronze, except aluminum paint finish for surface door closers, and except 
BHMA 652 finish (satin chromium plated) for steel hinges.  Provide hinges 
for exterior doors in stainless steel with BHMA 630 finish .  Furnish exit 
devices in BHMA 626 finish in lieu of BHMA 630 finish .  Match exposed 
parts of concealed closers to lock and door trim.  

PART 3   EXECUTION

3.1   INSTALLATION

Install hardware in accordance with manufacturers' printed installation 
instructions.  Provide machine screws set in expansion shields for 
fastening hardware to solid concrete and masonry surfaces.  Provide toggle 
bolts where required for fastening to hollow core construction.  Provide 
through bolts where necessary for satisfactory installation.

3.1.1   Weather Stripping Installation

Handle and install weather stripping to prevent damage.  Provide full 
contact, weather-tight seals.  Operate doors without binding.

3.1.1.1   Stop-Applied Weather Stripping

Fasten in place with color-matched sheet metal screws not more than 9 inch 
on center after doors and frames have been finish painted.

3.1.1.2   Interlocking Type Weather Stripping

Provide interlocking, self-adjusting type on heads and jambs and flexible 
hook type at sills.  Nail weather stripping to door 1 inch on center and 
to heads and jambs at 4 inch on center

3.1.1.3   Spring Tension Type Weather Stripping

Provide spring tension type on heads and jambs.  Provide bronze nails with 
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bronze, stainless steel nails with stainless steel.  Space nails not more 
than 1-1/2 inch on center.

3.1.2   Threshold Installation

Extend thresholds the full width of the opening and notch end for jamb 
stops.  Set thresholds in a full bed of sealant and anchor to floor with 
cadmium-plated, countersunk, steel screws in expansion sleeves.

3.2   FIRE DOORS AND EXIT DOORS

Install hardware in accordance with NFPA 80  for fire doorsand NFPA 101  for 
exit doors .

3.3   HARDWARE LOCATIONS

SDI/DOOR A250.8 , unless indicated or specified otherwise.

3.4   FIELD QUALITY CONTROL

After installation, protect hardware from paint, stains, blemishes, and 
other damage until acceptance of work.  Submit notice of testing 15 days 
before scheduled, so that testing can be witnessed by the Contracting 
Officer.  Adjust hinges, locks, latches, bolts, holders, closers, and 
other items to operate properly.    Correct, repair, and finish, as 
directed, errors in cutting and fitting and damage to adjoining work.

3.5   HARDWARE SETS

Take note that there are no cylinders or locks on any of the doors on this 
project.  All padlock are to be provided by PNSY. Take note that all 
doors, frames and door hardware for doors so noted having Note 1 in the 
Door Schedule are to be provided under specification Section 09 73 00 
INTRERIOR WALL AND CEILING SYSTEM as part of the interior wall panel 
system.

For hardware sets below, "exterior" designates side that door swings into, 
whereas "interior" designates side that door is pushed/swung from. 

      Hardware Set #1A 
      M140 - Doors 007 and 008
         2 Hasps on exterior (Hasp 0.5" diameter) Padlock (by PNSY)

      Hardware Set #1B 
      M140 - Door 108 
         2 Hasps on interior (Hasp 0.5" diameter) Padlock (by PNSY)

      Hardware Set #2
      M140 - Doors 109, 110, 111, 112, and 307 (Roof Hatches)
      DRE7 - Doors 003, 004, 101 and 102 (Roof Hatches)
      RAE - Door 202 (Roof Hatch)   
         2 - Hasps on exterior (Hasp 0.5" diameter) Padlock (by PNSY)

      Hardware Set #3A
      M140 - Doors CR1 and CR2
      DRE7 - Doors 005 and CR1
      RAE - Door CR1 
         3 - Hinges - non-removable pins
         2 - Hasps on exterior (Hasp 0.5" diameter) Padlock (by PNSY)
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         1 - Lockset on inside of door 
         1 - Lockset on exteror of door
         1 - Closer
         1 - Threshold
         1 - Set of Weatherstriping/Gasketing
         1 - Set of door silencers
         1 - Magnectic Lock/Switch (DRE7 door 005 only)

      Hardware Set #3B
      M140 - Doors 401
         3 - Hinges - non-removable pins
         2 - Hasps on interior (Hasp 0.5" diameter) Padlock (by PNSY)
         1 - Lockset on inside of door 
         1 - Lockset on exteror of door
         1 - Closer
         1 - Threshold
         1 - Set of Weatherstriping/Gasketing
         1 - Set of door silencers

      Hardware Set #4
      M140 - Doors 001 , 003, and 101
      DRE7 - Door 001
      RAE - Doors 102
      ACE3 - Door 001
      PASSAGEWAYS - Doors 005 and 007 
         3 - Hinges - non-removable pins
         1 - Exit Device on inside of door
         1 - Lockset on exteror of door
         1 - Door Box on exterior of door by PNS
         1 - Closer
         1 - Threshold
         1 - Set of Weatherstriping/Gasketing
         1 - Set of door silencers
         
      Hardware Set #5
      M140 - Doors 002, 004, and 201
      PASSAGEWAYS - Door 006
      RAE - Door 201 
         3 - Hinges - non-removable pins
         1 - Exit Device on inside of door
         0 - No hardware on exterior of door 
         1 - Closer
         1 - Threshold
         1 - Set of Weatherstriping
         1 - Set of door silencers
        
      Hardware Set #6
      M140 - Door 202, 203, 204, 207, 304, and 305
      RAE - Door 106
      PASSAGEWAYS - Door 002 and Door 003
         3 - Hinges - non-removable pins
         1 - Lockset on inside of door
         1 - Lockset on exteror of door
         1 - Closers
         1 - Set of Weatherstriping/Gasketing
       
      Hardware Set #7
      M140 - Doors 302 and 303 
         3 - Hinges - non-removable pins
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         1 - Exit Device on inside of door
         0 - No hardware on exterior of door 
         1 - Closer
         1 - Set of Weatherstriping/Gasketing
        
      Hardware Set #8
      M140 - Doors 005, 006, 104, and 107
      RAE - Door 101  
         3 - Hinges - non-removable pins
         1 - Exit Device on inside of door
         1 - Lockset on exteror of door
         1 - Closer
         1 - Set of Weatherstriping/Gasketing
         1 - Magnetic Lock/Switch (on RAE door 101 and M140 door 107 only)
         2 - Locking Hasps exterior (on M140 door 107 only)

      Hardware Set #9
      M140 - Doors 102, 103, 113, 205, 206 and 301
      DRE7 - Door 002
         3 - Hinges - non-removable pins
         1 - Exit Device on inside of door
         1 - Lockset on exteror of door
         1 - Closer
         1 - Threshold (on M140 doors 102, 103, 113, 301 and DRE7 002 only)
         1 - Set of Weatherstriping/Gasketing
         1 - Magnetic Lock/Switch (M140 door 113 only)
         2 - Locking Hasps exterior (M140 door 113 only)
         
      Hardware Set #10
      M140 - Doors 105 and 106 
         6 - Hinges - non-removable pins
         2 - Lockset on inside of door
         2 - Lockset on exteror of door
         2 - Closers
         1 - Astragal
         1 - Set of Weatherstriping/Gasketing
         
      Hardware Set #11
      M140 - Door 306 
         3 - Hinges - non-removable pins
         1 - Lockset on inside of door 
         2 - Hasps interior side (Hasp 0.5" diameter) , Padlock (by PNSY)
         1 - Lockset on exterior side of door
         1 - Closer
         1 - Threshold
         1 - Set of Weatherstriping/Gasketing
         1 - Set of door silencers
         
      Hardware Set #12A
      RAE - Doors 103, 104, and 105
      ACE3 - Doors 002
         3 - Hinges - non-removable pins
         2 - Hasps exterior side (Hasp 0.5" diameter), Padlock (by PNSY)
         1 - Lockset on inside of door 
         1 - Lockset on exterior of door
         1 - Closer
         1 - Threshold
         1 - Set of Weatherstriping/Gasketing
         1 - Set of door silencers
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      Hardware Set #12B
      ACE3 - Doors 003, and 004
      PASSAGEWAYS - Doors 001 and 004 
         3 - Hinges - non-removable pins
         2 - Hasps interior side (Hasp 0.5" diameter), Padlock (by PNSY)
         1 - Lockset on inside of door 
         1 - Lockset on exterior of door
         1 - Closer
         1 - Threshold
         1 - Set of Weatherstriping/Gasketing
         1 - Set of door silencers
         

       -- End of Section --
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SECTION 08 81 00

GLAZING
08/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z97.1 (2009; Errata 2010) Safety Glazing 
Materials Used in Buildings - Safety 
Performance Specifications and Methods of 
Test

ASTM INTERNATIONAL (ASTM)

ASTM C1036 (2010; E 2012) Standard Specification for 
Flat Glass

ASTM C1172 (2014) Standard Specification for 
Laminated Architectural Flat Glass

ASTM C509 (2006; R 2015) Elastomeric Cellular 
Preformed Gasket and Sealing Material

ASTM C920 (2014a) Standard Specification for 
Elastomeric Joint Sealants

ASTM E119 (2014) Standard Test Methods for Fire 
Tests of Building Construction and 
Materials

ASTM E1300 (2012a; E 2012) Determining Load 
Resistance of Glass in Buildings

GLASS ASSOCIATION OF NORTH AMERICA (GANA)

GANA Glazing Manual (2004) Glazing Manual

GANA Sealant Manual (2008) Sealant Manual

INSULATING GLASS MANUFACTURERS ALLIANCE (IGMA)

IGMA TB-3001 (2001) Guidelines for Sloped Glazing

IGMA TM-3000 (1990; R 2004) North American Glazing 
Guidelines for Sealed Insulating Glass 
Units for Commercial & Residential Use
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NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (2016) Standard for Fire Doors and Other 
Opening Protectives

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

16 CFR 1201 Safety Standard for Architectural Glazing 
Materials

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.    Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Installation; G, AE

  Drawings showing complete details of the proposed setting 
methods, details, edge blocking, size of openings, frame details, 
materials, and types and thickness of glass.

SD-03 Product Data

Fire/Safety Rated Glass; G, AE

Glazing Accessories; G

  Manufacturer's descriptive product data, handling and storage 
recommendations, installation instructions, and cleaning 
instructions.

Sealant; G

SD-07 Certificates

Fire/Safety Rated Glass; G

Glazing Accessories; G

SD-08 Manufacturer's Instructions

Setting and Sealing Materials; G

Glass Setting; G

  Submit glass manufacturer's recommendations for setting and 
sealing materials and for installation of each type of glazing 
material specified.

1.3   SYSTEM DESCRIPTION

Fabricate and install watertight and airtight glazing systems to withstand 
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thermal movement and wind loading without glass breakage, gasket failure, 
deterioration of glazing accessories, or defects in the work.  Glazed 
panels must comply with the safety standards, in accordance with ANSI Z97.1 , 
and comply with indicated wind loading in accordance with ASTM E1300. 

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver products to the site in unopened containers, labeled plainly with 
manufacturers' names and brands.  Store glass and setting materials in 
safe, enclosed dry locations and do not unpack until needed for 
installation. Handle and install materials in a manner that will protect 
them from damage.

1.5   ENVIRONMENTAL REQUIREMENTS

Do not start glazing work until the outdoor temperature is above40 degrees 
F and rising, unless procedures recommended by the glass manufacturer and 
approved by the Contracting Officer are made to warm the glass and rabbet 
surfaces.  Provide ventilation to prevent condensation of moisture on 
glazing work during installation.  Do not perform glazing work during damp 
or rainy weather.

PART 2   PRODUCTS

2.1   GLASS

ASTM C1036, unless specified otherwise.  In doors , provide safety glazing 
material conforming to 16 CFR 1201 .

2.1.1   Laminated Glass

ASTM C1172, Kind LA fabricated from two nominal1/8 inchpieces of Type I, 
Class 1, Quality q3, flat annealed transparent glass conforming to 
ASTM C1036.  Flat glass must be laminated together with a minimum of 0.030 
inchthick, clear polyvinyl butyral interlayer with a total nominal 
thickness of 1/4  inch.  Fabricated from two pieces of Type I, Class 1, 
Quality q3 glass laminated together with a clear 0.015 inch thick 
polyvinyl butyral interlayer or alternatives such as resin laminates, 
conforming to requirements of 16 CFR 1201  and ASTM C1172.  Color must be 
clear .  The total thickness must be nominally 1/4 inch. 

2.1.2   Fire/Safety Rated Glass

Fire/safety rated glass must be laminated Type I transparent flat type, 
Class 1-clear.  Glass must have a 60 minute rating when tested in 
accordance with ASTM E119.  Glass must be permanently labeled with 
appropriate markings.

2.2   SETTING AND SEALING MATERIALS

Provide as specified in the GANA Glazing Manual , IGMA TM-3000 , IGMA TB-3001 , 
and manufacturer's recommendations, unless specified otherwise herein.  Do 
not use metal sash putty, nonskinning compounds, nonresilient preformed 
sealers, or impregnated preformed gaskets.  Materials exposed to view and 
unpainted must be gray or neutral color.

2.2.1   Sealants

Provide silicone  sealants.
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2.2.1.1   Silicone Sealant

ASTM C920, Type S, Grade NS, Class 12.5, Use G.  Use for channel or stop 
glazing metal sash.  Sealant must be chemically compatible with setting 
blocks, edge blocks, and sealing tapes .  Color of sealant must be white.

2.2.2   Glazing Gaskets

2.2.2.1   Fixed Glazing Gaskets

Fixed glazing gaskets must be closed-cell (sponge) smooth extruded 
compression gaskets of cured elastomeric virgin neoprene compounds 
conforming to ASTM C509, Type 2, Option 1.

2.2.3   Accessories

Provide as required for a complete installation, including glazing points, 
clips, shims, angles, beads, and spacer strips.  Provide noncorroding 
metal accessories.  Provide primer-sealers and cleaners as recommended by 
the glass and sealant manufacturers.

PART 3   EXECUTION

3.1   PREPARATION

Preparation, unless otherwise specified or approved, must conform to 
applicable recommendations in the GANA Glazing Manual , GANA Sealant Manual , 
IGMA TB-3001 , IGMA TM-3000 , and manufacturer's recommendations.   
Determine the sizes to provide the required edge clearances by measuring 
the actual opening to receive the glass.  Grind smooth in the shop glass 
edges that will be exposed in finish work.  Leave labels in place until 
the installation is approved. Securely fix movable items or keep in a 
closed and locked position until glazing compound has thoroughly set.

3.2   GLASS SETTING

Shop glaze or field glaze items to be glazed using glass of the quality 
and thickness specified or indicated.  Glazing, unless otherwise specified 
or approved, must conform to applicable recommendations in the 
GANA Glazing Manual , GANA Sealant Manual , IGMA TB-3001 , IGMA TM-3000 , and 
manufacturer's recommendations.  Handle and install glazing materials in 
accordance with manufacturer's instructions.  Use beads or stops which are 
furnished with items to be glazed to secure the glass in place.  Verify 
products are properly installed, connected, and adjusted.

3.2.1   Installation ofFire Rated Glass Install glass for fire rated doors in 
accordance with installation requirements of NFPA 80 .

3.2.2   Installation of Laminated Glass

Sashes which are to receive laminated glass must be weeped to the outside 
to allow water drainage into the channel.

3.3   CLEANING

Clean glass surfaces and remove labels, paint spots, putty, and other 
defacement as required to prevent staining.  Glass must be clean at the 
time the work is accepted.  
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3.4   PROTECTION

Protect glass work immediately after installation.  Identify glazed 
openings with suitable warning tapes, cloth or paper flags, attached with 
non-staining adhesives.        Remove and replace glass units which are 
broken, chipped, cracked, abraded, or otherwise damaged during 
construction activities with new units.

        -- End of Section --
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SECTION 08 91 00

METAL WALL AND DOOR LOUVERS
05/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA)

AMCA 500-D (2012) Laboratory Methods of Testing 
Dampers for Rating

AMCA 511 (2013) Certified Ratings Program for Air 
Control Devices

ASTM INTERNATIONAL (ASTM)

ASTM A653/A653M (2013) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.   Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Metal Wall  and Door Louvers; G, AE

SD-03 Product Data

Metal Wall and Door Louvers; G, AE

SD-04 Samples

Metal Wall and Door Louvers; G

1.3   DELIVERY, STORAGE, AND PROTECTION

Deliver materials to the site in an undamaged condition.  Carefully store 
materials off the ground to provide proper ventilation, drainage, and 
protection against dampness.  Louvers shall be free from nicks, scratches, 
and blemishes.  Replace defective or damaged materials with new.
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1.4   DETAIL DRAWINGS

Show all information necessary for fabrication and installation of  Metal 
Wall and  door louvers. Indicate materials, sizes, thicknesses, 
fastenings, and profiles.

1.5   COLOR SAMPLES

Colors of finishes for metal wall louvers and door louvers shall closely 
approximate colors indicated.  Where color is not indicated, submit the 
manufacturer's standard colors to the Contracting Officer for selection.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Galvanized Steel Sheet

ASTM A653/A653M , coating designation G90.

2.2   METAL WALL AND DOOR LOUVERS

 Wall louvers shall bear the AMCA certified ratings program seal for air 
performance  in accordance with AMCA 500-D and AMCA 511.  

2.2.1   Formed Metal Louvers

Formed of  steel sheet not thinner than 16 U.S. gage, or aluminum sheet 
not less than 0.08 inch thick.

2.3   NON FIRE RATED DOOR LOUVERS

Inverted "Y" sightproof type not less than one inch thick with matching 
metal trim.  

2.3.1   Formed Metal Door Louvers

Fabricate of  20 U.S. gage steel sheet.  Trim shall be beveled "Z" molding 
both sides.

2.4   FASTENERS AND ACCESSORIES

Provide fasteners for steel louvers to match material and color of louver. 
Provide other accessories as required for complete and proper installation.

2.5   FINISHES

2.5.1   Steel

Provide factory-applied coating.  Clean and phosphate treat exposed 
surfaces and apply rust-inhibitive primer and baked enamel finish coat, 
one mil minimum total dry film thickness, color light gray.

2.5.2   Fire Rated Door Louvers

Fire Rated Door Louvers shall have the capability to close automatically 
via a fusable link located on the inside of the building. Provide 18 GA. 
Galvanized Cold Rolled Steel Frame and Louver Blades and 16 GA inner 
support members.  Fusible link louvers to meet UL-10 for fire rating as 
indicated on door and frame schedule on the drawings.  Louver to match the 
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thickness of the door.  Closing Assembly to be stainless steel operating 
springs.  Louver to have tight mitered corners with countersunk mounting 
holes.  Louver ot have 40% free area.  Finish to be gray primer for field 
painting.

Installation shall be self attaching using #8 x 1" phillips head screws 
that fasten the auxiliary frame to the louver core, thru the cut out in 
the doors.  The inside of the door shall have the fasteners with the out 
side frame being clear of fasterners.  

Basis of Design for door louvers shall be Anemostat model FLDL-UL.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Wall Louvers

Install using stops or moldings, flanges, strap anchors, or jamb fasteners 
as appropriate for the wall construction and in accordance with 
manufacturer's recommendations.

3.1.2   Door Louvers

Install louvers in  doors per manufacturer's recommendations.

        -- End of Section --
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SECTION  09 22 00

METAL FRAMING SUPPORT
02/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A463/A463M (2010) Standard Specification for Steel 
Sheet, Aluminum-Coated, by the Hot-Dip 
Process

ASTM A653/A653M (2013) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM C841 (2003; R 2013) Installation of Interior 
Lathing and Furring

ASTM C847 (2014a) Standard Specification for Metal 
Lath

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM EMLA 920 (2009) Guide Specifications for Metal 
Lathing and Furring

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Metal support systems; G , AE

Submit for the erection of metal framing and ceiling suspension 
systems.  Indicate materials, sizes, thicknesses, and fastenings.  

Provide P.E. stamped calculations for all wall and ceiling 
installations.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver materials to the job site and store in ventilated dry locations. 
Storage area shall permit easy access for inspection and handling.  If 
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materials are stored outdoors, stack materials off the ground, supported 
on a level platform, and fully protected from the weather.  Handle 
materials carefully to prevent damage.  Remove damaged items and provide 
new items.

PART 2   PRODUCTS

2.1   MATERIALS

Provide steel materials for metal support systems with galvanized coating 
ASTM A653/A653M , G-60; aluminum coating ASTM A463/A463M , T1-25; or a 
55-percent aluminum-zinc coating.  Provide support systems and attachments 
per AISC 341 and UFC 3-310-04, "Seismic Design for Buildings" in seismic 
zones.

2.1.1   Suspended and Furred Ceiling Systems and Wall Furring

ASTM C841, and ASTM C847.

2.1.1.1   Non-loadbearing Wall Framing

NAAMM EMLA 920.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Systems for Attachment of Lath

3.1.1.1   Suspended and Furred Ceiling Systems and Wall Furring

ASTM C841, except as indicated otherwise.

3.1.1.2   Non-loadbearing Wall Framing

NAAMM EMLA 920, except provide framing members 16 inches o.c. unless 
indicated otherwise.

3.1.2   Systems for Attachment of  metal wall and ceiling panel systems.

3.1.2.1   Suspended and Furred Ceiling Systems

ASTM C754, except provide framing members 16 inches o.c. unless indicated 
otherwise.

3.1.2.2   Non-loadbearing Wall Framing and Furring

ASTM C754, except as indicated otherwise.

3.2   ERECTION TOLERANCES

Provide framing members  within the following limits:

a.  Layout of walls and partitions: 1/4 inch from intended position;

b.  Plates and runners: 1/4 inch in 8 feet from a straight line;

c.  Studs: 1/4 inch in 8 feet out of plumb, not cumulative; and
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d.  Face of framing members: 1/4 inch in 8 feet from a true plane.

        -- End of Section --

SECTION 09 22 00  Page 4



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

SECTION TABLE OF CONTENTS

DIVISION 09 - FINISHES

SECTION 09 51 00

ACOUSTICAL CEILINGS

08/10

PART 1   GENERAL

  1.1   REFERENCES
  1.2   SYSTEM DESCRIPTION
    1.2.1   Ceiling Attenuation Class and Test
    1.2.2   Ceiling Sound Absorption
    1.2.3   Light Reflectance
    1.2.4   Other Submittals Requirements
  1.3   SUBMITTALS
  1.4   DELIVERY, STORAGE. AND HANDLING
  1.5   ENVIRONMENTAL REQUIREMENTS
  1.6   SCHEDULING
  1.7   WARRANTY

PART 2   PRODUCTS

  2.1   ACOUSTICAL UNITS
    2.1.1   Affirmative Procurement
    2.1.2   Units for Exposed-Grid System
      2.1.2.1   Type
      2.1.2.2   Flame Spread
      2.1.2.3   Pattern
      2.1.2.4   Minimum NRC
      2.1.2.5   Minimum Light Reflectance Coefficient
      2.1.2.6   Nominal Size
      2.1.2.7   Edge Detail
      2.1.2.8   Finish
      2.1.2.9   Minimum CAC
  2.2   SUSPENSION SYSTEM
  2.3   HANGERS
    2.3.1   Wires
  2.4   FINISHES

PART 3   EXECUTION

  3.1   INSTALLATION
    3.1.1   Suspension System
    3.1.2   Wall Molding
    3.1.3   Acoustical Units
    3.1.4   Caulking
  3.2   CLEANING

-- End of Section Table of Contents --

SECTION 09 51 00  Page 1



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

SECTION 09 51 00

ACOUSTICAL CEILINGS
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A641/A641M (2009a; R 2014) Standard Specification for 
Zinc-Coated (Galvanized) Carbon Steel Wire

ASTM C423 (2009a) Sound Absorption and Sound 
Absorption Coefficients by the 
Reverberation Room Method

ASTM C635/C635M (2013a) Manufacture, Performance, and 
Testing of Metal Suspension Systems for 
Acoustical Tile and Lay-In Panel Ceilings

ASTM C636/C636M (2013) Standard Practice for Installation 
of Metal Ceiling Suspension Systems for 
Acoustical Tile and Lay-In Panels

ASTM E1264 (2014) Acoustical Ceiling Products

ASTM E1414/E1414M (2011a; E 2014) Airborne Sound Attenuation 
Between Rooms Sharing a Common Ceiling 
Plenum

ASTM E1477 (1998a; R 2013) Luminous Reflectance 
Factor of Acoustical Materials by Use of 
Integrating-Sphere Reflectometers

ASTM E580/E580M (2014) Application of Ceiling Suspension 
Systems for Acoustical Tile and Lay-In 
Panels in Areas Requiring Moderate Seismic 
Restraint

ASTM E795 (2005; R 2012) Mounting Test Specimens 
During Sound Absorption Tests

U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 3-310-04 (2013) Seismic Design for Buildings

1.2   SYSTEM DESCRIPTION

Provide sound controlling units mechanically mounted on a ceiling 
suspension system for acoustical treatment.  The unit size, texture, 
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finish, and color must be as specified.  The location and extent of 
acoustical treatment shall be as shown on the approved detail drawings.  
Submit drawings showing suspension system, method of anchoring and 
fastening, details, and reflected ceiling plan.  

1.2.1   Ceiling Attenuation Class and Test

Provide a ceiling system with an attenuation class (CAC) of 30for  when 
determined in accordance with ASTM E1414/E1414M .  Provide fixture 
attenuators over light fixtures and other ceiling penetrations, and 
provide acoustical blanket insulation adjacent to partitions, as required 
to achieve the specified CAC.  Provide test ceiling continuous at the 
partition and assembled in the suspension system in the same manner that 
the ceiling will be installed on the project.

1.2.2   Ceiling Sound Absorption

Determine the Noise Reduction Coefficient (NRC) in accordance with 
ASTM C423 Test Method.

1.2.3   Light Reflectance

Determine light reflectance factor in accordance with ASTM E1477 Test 
Method.

1.2.4   Other Submittals Requirements

The following shall be submitted:

a. Manufacturer's data indicating percentage of recycle material in 
acoustic ceiling tiles to verify affirmative procurement compliance.

b.  Total weight and volume quantities of acoustic ceiling tiles with 
recycle material.

c. Certificate that materials meet Class A requirements.

d.  Reports by an independent testing laboratory attesting that acoustical 
ceiling systems meet specified sound transmission requirements.  

e.  Certificate attesting that the mineral based acoustical units 
furnished for the project contain recycled material and showing an 
estimated percent of such material.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Approved Detail Drawings; G, AE

SD-03 Product Data

Acoustical Ceiling Systems; G, AE
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SD-04 Samples

Acoustical Units; G

SD-06 Test Reports

Ceiling Attenuation Class and Test; G

SD-07 Certificates

Acoustical Units; G
Acoustical Ceiling Systems; G

1.4   DELIVERY, STORAGE. AND HANDLING

Deliver materials to the site in the manufacturer's original unopened 
containers with brand name and type clearly marked.  Carefully handle and 
store materials in dry, watertight enclosures.  Immediately before 
installation, store acoustical units for not less than 24 hours at the 
same temperature and relative humidity as the space where they will be 
installed in order to assure proper temperature and moisture acclimation.

1.5   ENVIRONMENTAL REQUIREMENTS

Maintain a uniform temperature of not less than 60 degrees F nor more than 
85 degrees F and a relative humidity of not more than 70 percent for 24 
hours before, during, and 24 hours after installation of acoustical units.

1.6   SCHEDULING

 Complete mechanical, electrical, and other work above the ceiling line; 
install and start operating heating, ventilating, and air conditioning 
systems in order to maintain temperature and humidity requirements.

1.7   WARRANTY

Provide manufacturer's standard performance guarantees or warranties that 
extend beyond a one year period.  Include an agreement to repair or 
replace acoustical panels that fail within the warranty period in the 
standard performance guarantee or warranty.  Failures include, but are not 
limited to, sagging and warping of panels; rusting and manufacturers 
defects of grid system.

PART 2   PRODUCTS

2.1   ACOUSTICAL UNITS

 Submit two samples of each type of acoustical unit and each type of 
suspension grid tee section showing texture, finish, and color.  Conform 
acoustical units to ASTM E1264, Class A, and the following requirements:

2.1.1   Affirmative Procurement

Mineral Wool, Cellulose, and Laminated Paperboard used in acoustical ceili
ng systems are materials listed in the EPA's Comprehensive Procurement 
Guidelines (CPG) ( http://www.epa.gov/cpg/ ).  EPA's recommended Recovered 
Materials Content Levels for Mineral Wool, Cellulose, Structural 
Fiberboard and Laminated Paperboard are:
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Product Material Percent of Post
Consumer Materials

Percent of Total
Recovered Materials

Laminate Paperboard Post Consumer Paper 100 100

Rock Wool Slag 75

Cellulose Post Consumer Paper 75 75

a.  The recommended recovered materials content levels are based on the 
weight (not volume) of materials in the insulating core only.

b.  Submit recycled material content data for acoustic ceiling tiles 
indicating compliance with affirmative procurement.

c.  Submit total weight and volume quantities of acoustic ceiling tiles 
with recycle material.

2.1.2   Units for Exposed-Grid System 

2.1.2.1   Type

III (non-asbestos mineral fiber with painted finish)

2.1.2.2   Flame Spread

Class A, 25 or less

2.1.2.3   Pattern

A

2.1.2.4   Minimum NRC

0.75 in all areas when tested on mounting Type E-400 of ASTM E795.

2.1.2.5   Minimum Light Reflectance Coefficient
LR-1, 0.75 or greater

2.1.2.6   Nominal Size

24 by 48 inch

2.1.2.7   Edge Detail

Square

2.1.2.8   Finish

Factory-applied  white color finish.

2.1.2.9   Minimum CAC

30

2.2   SUSPENSION SYSTEM

Provide standard exposed-grid  suspension system conforming to 
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ASTM C635/C635M.  Provide surfaces exposed to view of aluminum or steel 
with a factory-applied white baked-enamel finish  Provide wall molding 
having a flange of not less than  15/16 inch.  Provide inside and outside 
corner caps.  Suspended ceiling framing system must have the capability to 
support the finished ceiling, light fixtures, air diffusers, and 
accessories, as shown.  Provide a suspension system with a maximum 
deflection of 1/360 of the span length.  Conform seismic details to the 
guidance in UFC 3-310-04  and ASTM E580/E580M .

2.3   HANGERS

Provide hangers and attachment capable of supporting a minimum 300 pound 
ultimate vertical load without failure of supporting material or 
attachment.

2.3.1   Wires

Conform wires to ASTM A641/A641M , Class 1, 0.08 inch (12 gauge) inch in 
diameter.

2.4   FINISHES

Use manufacturer's standard textures, patterns and finishes as specified 
for acoustical units and suspension system members.  Treat ceiling 
suspension system components to inhibit corrosion.

PART 3   EXECUTION

3.1   INSTALLATION

Examine surfaces to receive directly attached acoustical units for 
unevenness, irregularities, and dampness that would affect quality and 
execution of the work.  Complete and approve mechanical, electrical, and 
other work above the ceiling line prior to the start of acoustical ceiling 
installation.  Provide acoustical work complete with necessary fastenings, 
clips, and other accessories required for a complete installation.  Do not 
expose mechanical fastenings in the finished work.  Lay out hangers for 
each individual room or space.  Provide hangers to support framing around 
beams, ducts, columns, grilles, and other penetrations through ceilings.  
Keep main runners and carrying channels clear of abutting walls and 
partitions.  Provide at least two main runners for each ceiling span.  
Wherever required to bypass an object with the hanger wires, install a 
subsuspension system so that all hanger wires will be plumb.

3.1.1   Suspension System

Install suspension system in accordance with ASTM C636/C636M and as 
specified herein.  Do not suspend hanger wires or other loads from 
underside of steel decking.

3.1.2   Wall Molding

Provide wall molding where ceilings abut vertical surfaces.  Miter corners 
where wall moldings intersect or install corner caps.  Secure wall molding 
not more than 3 inch from ends of each length and not more than 16 inch on 
centers between end fastenings.  Provide wall molding springs at each 
acoustical unit in semi-exposed or concealed systems.

SECTION 09 51 00  Page 6



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

3.1.3   Acoustical Units

Install acoustical units in accordance with the approved installation 
instructions of the manufacturer.  Ensure that edges of acoustical units 
are in close contact with metal supports, with each other, and in true 
alignment.  Arrange acoustical units so that units less than one-half 
width are minimized.  Hold units in exposed-grid system in place with 
manufacturer's standard hold-down clips, if units weigh less than 1 psf or 
if required for fire resistance rating.

3.1.4   Caulking

Seal all joints around pipes, ducts or electrical outlets penetrating the 
ceiling.  

3.2   CLEANING

Following installation, clean dirty or discolored surfaces of acoustical 
units and leave them free from defects.  Remove units that are damaged or 
improperly installed and provide new units as directed.

        -- End of Section --
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SECTION 09 62 38

HEAVY DUTY VINYL
11/12

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM E648 (2014c) Standard Test Method for Critical 
Radiant Flux of Floor-Covering Systems 
Using a Radiant Heat Energy Source

ASTM F1859 (2014) Rubber Sheet Floor Covering Without 
Backing

ASTM F1869 (2011) Measuring Moisture Vapor Emission 
Rate of Concrete Subfloor Using Anhydrous 
Calcium Chloride

ASTM F2170 (2011) Determining Relative Humidity in 
Concrete Floor Slabs in situ Probes

GREEN SEAL (GS)

GS-36 (2011) Commercial Adhesives

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)

SCAQMD Rule 1168 (1989; R 2005) Adhesive and Sealant 
Applications

1.2   SCHEDULING

Schedule  flooring work after any other work which would damage the 
finished surface of the flooring.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Flooring; G , AE
Accessories; G , AE
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Adhesives; G, AE
Warranty; G, AE

SD-04 Samples

Flooring; G
Accessories; G

SD-06 Test Reports

Fire Resistance; G, AE
Moisture, Alkalinity and Bond; G

SD-07 Certificates

Flooring; G
Accessories; G, AE
Adhesives; G, AE
Qualifications of Applicator; G

SD-08 Manufacturer's Instructions

Flooring; G
Accessories; G

SD-10 Operation and Maintenance Data

M-140 Flooring; G
ACE-3 Flooring; G
RAE Flooring; G
Passageway Flooring; G
Accessories; G

1.4   FIRE RESISTANCE TESTING REQUIREMENTS

Provide a minimum average critical radiant flux of 0.45 watts per square 
centimeter for flooring in corridors and exits when tested in accordance 
with ASTM E648. All materials to meet Class A requirements.

1.5   QUALITY ASSURANCE

The flooring manufacturer will approve the Qualifications of Applicator 
and certify that he/she has a minimum of 3 years experience in the 
application of the materials to be used.

This product is to be part of the Mock Up as required in paragraph 1.14 in 
Section 01 11 00 Scope of Work. Half of floor to be this product.

1.6   DELIVERY, STORAGE, AND HANDLING

Deliver materials to the building site in original unopened containers 
bearing the manufacturer's name, style name, pattern color name and 
number, size, production run, project identification, handling 
instructions and related information.  Observe ventilation and safety 
procedures specified in the MSDS.  Do not store flooring near materials 
that may offgas or emit harmful fumes, such as kerosene heaters, fresh 
paint, or adhesives.
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1.6.1   Resilient Flooring

Store materials in a clean, dry, secure, and well-ventilated area free 
from strong contaminant sources and residues  with ambient air temperature 
range as recommended by the manufacturer but not less than 68 degrees F or 
more than 85 degrees F.  Stack materials according to manufacturer's 
recommendations.  Protect materials from the direct flow of heat from 
hot-air registers, radiators and other heating fixtures and appliances.

1.7   ENVIRONMENTAL CONDITIONS

Provide temporary ventilation during work of this section.

1.7.1    Resilient Flooring

Maintain areas in which resilient flooring is to be installed at a 
temperature range as recommended by the manufacturer but not less than 68 
degrees F or more than 85 degrees F for 3 days before application, during 
application and 2 days after application, unless otherwise directed by the 
flooring manufacturer for the flooring being installed.  Maintain a 
minimum temperature range as recommended by the manufacturer but not less 
than 55 degrees F thereafter for the duration of the contract.  Provide 
adequate ventilation to remove moisture from area and to comply with 
regulations limiting concentrations of hazardous vapors.

1.8   WARRANTY

1.8.1     Flooring

Provide manufacturer's standard performance guarantees or warranties 
including a five year wear warranty and ten year conductivity warranty.

PART 2   PRODUCTS

2.1    FLOORING AND ACCESSORIES

2.1.1   Product Data

BASIS OF DESIGN
  
 See material note(s) on Finish Schedule on the Drawings.

The Contractor shall provide O&M data for the flooring for each enclosure 
as follows as identified in Section 1.3 of this spec:

M-140 Flooring
ACE-3 Flooring
RAE Flooring
Passageway Flooring

2.1.1.1     Flooring

Submit manufacturer's descriptive data for flooring and moldings, and 
documentation stating physical characteristics for each type of flooring 
material and installation accessory.

2.1.1.2   Adhesives

Submit manufacturer's descriptive data, documentation stating physical 

SECTION 09 62 38  Page 5



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

characteristics, and mildew and germicidal characteristics. Provide 
Material Safety Data Sheets (MSDS) for all primers and adhesives to the 
Contracting Officer.  All adhesives to meet Class A requirements.

2.1.2   Samples

2.1.2.1    Flooring

Submit three samples of each indicated color and type of flooring, base, 
moldings, and accessories sized a minimum 2-1/2 by 4 inch.

2.1.2.2   Moldings

Submit three pieces of each type at least 12 inches long.

2.1.2.3   Special Treatment Materials

Submit three samples showing system and installation method.

2.1.3   Certificates

Submit certificates attesting that products to be provided meet 
specification requirements.  

2.1.4   Manufacturer's Instructions

Submit manufacturer's printed installation instructions for all flooring 
materials and accessories, including preparation of substrate, seaming 
techniques,  and recommended adhesives.

2.1.5   Operations and Maintenance Data

a.  Submit Data Package 1 in accordance with Section 01 78 23 OPERATION 
AND MAINTENANCE DATA.

b.  Submit three copies of manufacturer's maintenance instructions for 
each type of flooring material describing recommended type of cleaning 
equipment and materials, spotting and cleaning methods, and cleaning 
cycles.

2.2    FLOORING

2.2.1    Flooring

2.2.1.1    Flooring

Provide  flooring conforming to ASTM F1859 (flooring without backing), 
Type I homogeneous.   Provide sheet flooring4 feet wide and 1/4 inch thick.

2.3   WALL BASE

2.3.1   Self-Coving

Self-coving shall consist of  resilient flooring over a cove stick and 
shall terminate as detailed on the drawings.  Self-coving base material 
shall be same as floor material.
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2.4   ADHESIVES

Provide  adhesive as recommended by the manufacturer of the  flooring and 
self-coving base.   Adhesive for  wall base shall be as recommended by the 
wall base manufacturer.   VOC content shall be less than the current VOC 
content limits of GS-36and SCAQMD Rule 1168 .

2.5   MOLDINGS

Provide heavy duty tapered moldings of  same material as flooring and 
types as recommended by flooring manufacturer for both edges and 
transitions of flooring materials specified.  Provide vertical lip on 
molding of maximum 1/4 inch.  Provide bevel change in level between 1/4 
and 1/2 inch with a slope no greater than 1:2.  Provide  color to match  
base.

2.6   ACCESSORIES

Use accessories recommended by the manufacturer of the flooring.

2.7   MANUFACTURER'S COLOR, PATTERN AND TEXTURE

Provide color, pattern and texture as selected by Owner.  Provide flooring 
in any one continuous area or replacement of damaged flooring in 
continuous area from same production run with same shade and pattern.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Before any work under this section is begun, defects such as rough or 
scaling concrete, low spots, high spots, and uneven surfaces shall have 
been corrected, and damaged portions of concrete slabs shall have been 
repaired in accordance with flooring manufacturer's recommended 
instructions.  Floor shall be in a level plane with a maximum variation of 
1/8 inch every 10 feet, except where indicated as sloped.  Repair cracks 
and irregularities and prepare the subfloor in accordance with flooring 
manufacturer's recommended instructions.  Curing and sealing compounds 
should not be used on concrete surfaces to receive flooring unless they 
have been tested and approved by the flooring manufacturer.  In addition, 
remove paint, varnish, oils, release agents, sealers, waxes, and 
adhesives, as required by the flooring product in accordance with 
manufacturer's printed installation instructions.  If a curing compound is 
required, it must be coordinated for compatibility with the flooring 
adhesive.

3.2   MOISTURE, ALKALINITY AND BOND TESTS

Determine the suitability of the concrete subfloor for receiving the 
flooring with regard to moisture content and pH level by moisture and 
alkalinity tests.  Conduct moisture testing in accordance with ASTM F1869 
or ASTM F2170, unless otherwise recommended by the flooring manufacturer.  
Conduct alkalinity testing as recommended by the flooring manufacturer.  
Determine the compatibility of the flooring adhesives to the concrete 
floors by a bond test in accordance with the flooring manufacturer's 
recommendations.
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3.3   INSTALLATION OF RESILIENT SHEET FLOORING

Install  resilient sheet flooring, , cold welded joints and accessories in 
accordance with manufacturer's printed installation instructions.  Prepare 
and apply adhesives in accordance with manufacturer's printed directions.  
Provide square, symmetrical, tight, and even flooring lines and joints.  
Keep each floor in true, level plane, except where slope is indicated.  
Cut flooring to fit around all permanent fixtures, built-in furniture and 
cabinets, pipes, and outlets.  Lay out sheets to minimize waste.  Cut, 
fit, and scribe flooring to walls and partitions after field flooring has 
been applied.  Finish joints flush, free from voids, recesses, and raised 
areas. Grounding strips shall be installed in accordance with 
manufacturer's installation instructions. Protect edges of flooring 
material meeting hard surface flooring with molding and install in 
accordance with the molding manufacturer's printed instructions. Install 
flooring with an integral coved base.

3.4   INSTALLATION OF WALL BASE

3.4.1   Self-Coving

The  resilient flooring shall have a self-coving base and shall be 
installed in accordance with the flooring manufacturer's printed 
installation instructions.  Extend the self-cove up the walls, columns and 
pilasters6 inches.  Terminate the coving with a cove cap.  Place a cove 
stick at the floor-wall junction to support the coving at the bend.  
Provide self-cove at room perimeter and at fixed vertical interruptions to 
the flooring.  

3.5   CLEANING AND PROTECTION

The flooring shall be cleaned in accordance with the manufacturer's 
recommendations.  Flooring shall be protected by a covering of heavy-duty 
building paper before foot traffic is permitted.  Lap and secure edges of 
kraft paper protection to provide a continuous cover.  Boardwalks shall be 
placed over flooring in areas where subsequent building operations might 
damage the floor.  Remove and replace flooring that becomes loose, broken, 
or curled prior to acceptance.

        -- End of Section --
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SECTION 09 67 23.13

 RESINOUS FLOORING
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D1475 (1998; R 2012) Standard Test Method for 
Density of Liquid Coatings, Inks, and 
Related Products

ASTM D1544 (2004; R 2010) Standard Test Method for 
Color of Transparent Liquids (Gardner 
Color Scale)

ASTM D1652 (2011; E 2012) Standard Test Method for 
Epoxy Content of Epoxy Resins

ASTM D2240 (2005; R 2010) Standard Test Method for 
Rubber Property - Durometer Hardness

ASTM D445 (2012) Standard Test Method for Kinematic 
Viscosity of Transparent and Opaque 
Liquids (and the Calculation of Dynamic 
Viscosity)

ASTM D523 (2014) Standard Test Method for Specular 
Gloss

ASTM D-2369                     Method E - Standard Test for VOC Content

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that reviews the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Installation Drawings; G, AE

SD-03 Product Data

Manufacturer's Catalog Data; G, AE

Cured Epoxy Binder; G, AE
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Epoxy-Resin Binder/Matrix; G, AE

Aggregate; G, AE

Surface Sealing Coat; G, AE

SD-05 Design Data

Design Mix Data; G, AE

Epoxy-Resin Binder/Matrix; G, AE

SD-06 Test Reports

Records of Inspection; G

   New Concrete Moisture Level Compliance Test; G  

SD-07 Certificates

Listing of Product Installations; G

Referenced Standards Certificates; G

Warranty; G

1.3   ADMINISTRATIVE REQUIREMENTS

1.3.1   Pre-Installation Meetings

Submit installation drawings for heavy duty epoxy flooring systems clearly 
designating the areas of application.

1.3.1.1   Product Data

Within 30 days of contract award, submit manufacturer's catalog data for 
the following items:

a.  Epoxy-Resin Binder/Matrix

b.  Cured Epoxy Binder

c.  Aggregate

d.  Surface Sealing Coat

1.3.1.2   Design Mix Data

Within 30 days of contract award, submit design mix data for the following 
items, including a complete list of ingredients and admixtures:

a.  Epoxy-Resin Binder/Matrix

b.  Cured Epoxy Binder

c.  Surface Sealing Coat

Ensure applicable test reports verify the mix has been successfully tested 
and meets design requirements.
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1.4   QUALITY ASSURANCE

Prior to commencement of work, submit referenced standards certificates 
for the following, showing conformance with the referenced standards 
contained in this section:

a.  Epoxy-Resin Binder/Matrix

b.  Cured Epoxy Binder

c.  Aggregate

d.  Surface Sealing Coat

Submit a sample records of inspection plan, including the records of 
corrective action to be taken.

This product is to be part of the Mock Up as required in paragraph 1.14 in 
Section 01 11 00 Scope of Work.  Half of the mock up floor shall be this 
product.

1.4.1   Qualifications

Submit a listing of product installations for heavy duty epoxy flooring 
including identification of at least 5 units, similar to those proposed 
for use, that have been in successful service for a minimum period of 5 
years.  Identify purchaser, address of installation, service organization, 
and date of installation.

Ensure floor system applicators are experienced in the application of 
troweled pigmented blended aggregate thin-set floor topping.

1.4.2   Concrete Moisture Testing

Determine the suitability of the concrete subfloor for receiving the 
flooring with regard to moisture content and pH level by moisture and 
alkalinity tests.  Conduct moisture testing in accordance with ASTM F1869 
or ASTM F2170, unless otherwise recommended by the flooring manufacturer.  
Conduct alkalinity testing as recommended by the flooring manufacturer.  
Determine the compatibility of the flooring adhesives to the concrete 
floors by a bond test in accordance with the flooring manufacturer's 
recommendations.

1.5   DELIVERY, HANDLING, AND STORAGE

Protect materials from weather, soil, and damage during delivery, storage, 
and construction.  Deliver materials in original packages, containers, or 
bundles bearing brand name and name of material.

Maintain materials used in the installation of floor topping at a 
temperature between 65 and 85 degrees F.

PART 2   PRODUCTS

2.1   BASIS OF DESIGN
  
  See material note(s) on Finish Schedule on the Drawings.
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2.2   MIXES

2.2.1   Epoxy-Resin Binder/Matrix

Provide a clear two-component compatible system epoxy resin binder 
consisting of:  (1) a liquid blend of a biphenyl-based epoxy resin and an 
aliphatic polyglyceridyl ether, and (2) a liquid blend of two modified 
amine curing agents, which individually cures the epoxy resin at room 
temperature to a glossy smooth film.  Ensure the two components and the 
cured epoxy binder have the following physical properties:

PROPERTY TEST METHOD REQUIREMENT

COMPONENT A (EPOXY RESIN)

Viscosity (kinematic), at 77 
degrees F, centipoises

ASTM D445 3000 to 5000

Weight per epoxide, grams ASTM D1652 205 to 225

Color (Gardner Color Scale), 
maximum

ASTM D1544 5

Weight per gallon, pounds ASTM D1475 9.46 - 9.56

VOC Content ASTM D-2369 4g/l

COMPONENT B (CURING AGENT)

Viscosity (kinematic), at 77 
degrees F, centistokes

ASTM D445 75 to 125

Weight per gallon, pounds ASTM D1475 7.50 to 7.60

Color (Gardner Color Scale), 
maximum

ASTM D1544 8

2.2.2   Cured Epoxy Binder

Combine components A and B in the proportions specified by the 
manufacturer to form a clear compatible system immediately on mixing.  
Cure combined components to a clear film possessing a glossy, nongreasy 
surface at relative humidities less than 80 percent, having the following 
properties after curing 24 hours at 77 degrees F, followed by 24 hours at 
degrees F:
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PROPERTY TEST METHOD REQUIREMENT

Tensile strength, 
psi* at  test 
temperature:  77 
degrees F

ASTM C307 1750

Water absorption, 
percent 24 hours at 
77 degrees F,  maximum

ASTM C413 0.2

Hardness, Shore D ASTM D2240 85 to 90

Coefficient of linear 
thermal expansion, 
inch/inch/degree F, 
maximum

ASTM C531 1.5 X 10-5

VOC Content
ASTM D-2369 4 g/l

*1/8 inch thick castings

**1/8 by 1 by 3 inch castings, aged in forced draft oven

2.2.3   Aggregate

Provide aggregate recommended by the resinous flooring manufacturer and 
approved by the Contracting Officer's technical representative.  Deliver  
aggregate to the site in three separate package gradations for blending.

PERCENT

SIEVE SIZE MAXIMUM MINIMUM

GRADUATION NO. 1

Retained on No. 6 0.0 -
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PERCENT

SIEVE SIZE MAXIMUM MINIMUM

Passing No. 6, retained on No. 8 5.0 0.0

Passing No. 8, retained on No. 12 100.0 74.0

Passing No. 20 1.0 -

GRADATION NO. 2

Retained on No. 16 0.0 -

Passing No. 16, retained on No. 18 5.0 0.0

Passing No. 18, retained on No. 40 100.0 85.0

Passing No. 40, retained on No. 60 9.0 0.0

Passing No. 60 1.0 -

GRADATION NO. 3

Retained on No. 20 0.0 -

Passing No. 20, retained on No. 35 5.0 0.0

Passing No. 35, retained on No. 60 100.0 80.0

Passing No. 60, retained on No. 100 13.0 0.0

Passing No. 100 2.0 -

2.2.4   Surface Sealing Coat

If required, and if products are applicable, provide nonambering aliphatic 
or aromatic moisture-curing polyurethane surface sealer into which has 
been incorporated a suitable flatting agent. Add flatting agent not more 
than 24 hours prior to actual application of the coating.  Ensure cured 
coating with flatting agent yields 60-degree specular gloss of 10 to 20 
when tested in accordance with ASTM D523.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Safety Precautions

Prior to application in confined spaces of toppings and coatings 
containing flammable or toxic properties, provide forced ventilation to 
ensure that vapor concentration is kept at acceptable limits recommended 
by the manufacturer of the product.

VOC content shall be less than the current VOC content limits of GS-36and 
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SCAQMD Rule 1168 .

Erect "NO SMOKING" signs, and prohibit smoking or use of spark- or 
flame-producing devices within 50 feet of any mixing or placing operation 
involving flammable materials.

Provide personnel required to handle, mix, or apply toppings containing 
toxic or flammable properties with such items of personal protective 
equipment and apparel for eye, skin, and respiratory protection as are 
recommended by the manufacturer of the product.  Ensure all personnel are 
trained in the appropriate use and wearing of personal protection 
equipment.

Accomplish sand blasting under approved controlled conditions with respect 
to sand and dust control to prevent damage to personnel and facility.

3.2   PREPARATION

Prior to applying resinous flooring material, inspect substrate and 
immediately report any unsatisfactory conditions that exist and repair.

3.2.1   Concrete Subfloor

3.2.1.1   New Concrete Floors

Do not commence installation of floor topping until concrete has cured a 
minimum of 28 calendar days.  Verify concrete floor is straight and 
properly sloped.  Ensure concrete is moist cured per the resinous floor 
covering manufacturers specifications.  Do not use curing agents, methods, 
or materials which prevent proper bonding of resinous flooring, unless 
allowed by the resinous floor covering manufacturers specifications.  
Prior to applying the prime coat, clean concrete surface by an approved 
method.

3.2.2   New Concrete Moisture Level Compliance Test

 Perform two (2) concrete moisture tests per 400 sq. ft. of floor surface 
to be coated.  Test method shall comply with coating manufacturer's 
requirements.  100% of the tests shall meet or exceed the coating 
manufacturer's requirements prior to placement of coating.

3.2.3   Mixing Of Materials

Job mix proportions are based on the trial batch proportions used to 
prepare the floor topping samples as submitted and approved.  Binder 
aggregate ratio normally range from 1:2 to 1:2.3 (by weight), since 
mixtures providing satisfactory density, trowelability, and surface 
texture are affected by variations in particle shapes, sizes, and size 
distribution.  Blend three different walnut shell aggregate gradations (by 
weight) as follows:  1 part No. 1; 1.15 parts No. 2; and 1.15 parts No. 
3.  Minor adjustments of the mix proportions of the approved floor topping 
samples are permitted, subject to approval.

Use mechanical equipment for mixing of materials.  Use rotating replaceable
 5- to 16-gallon pail mixers for blending components A (epoxy resin) and B 
(curing agent) of epoxy binder.

Use rotating paddle-type masonry mortar mixers for preblending the three 
sizes and color pigment, if any, of the walnut shell aggregate and 
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addition of the mixed epoxy resin binder.  Ensure mixing times are as 
recommended by the materials supplier(s), provided mixing times result in 
homogeneous mixtures.  In case the equipment used does not provide uniform 
mixtures in the times recommended, with approval by the Contracting 
Officer, adjust the mixing times.  Limit quantity of material mixed at one 
time to that which can be applied and finished within the working life of 
the mixtures.  Verify temperature of materials at the time of mixing are 
between 65 and 85 degrees F.

3.2.4   Protection of Adjacent Surfaces

In addition to the protection of adjacent surfaces during installation, 
provide areas used to store and mix materials with a protective covering 
under the materials.  After application of the sealer coats, protect 
finished flooring during the remainder of the construction period.  In 
areas of expected minimum or moderate traffic, cover floors with 70-pound 
kraft paper, a 30-30-30 waterproof kraft paper, or an approved substitute, 
with strips taped together and edges secured to prevent roll-up.  Place 
vegetable fiberboard, plywood, or other suitable material that does not 
mar the flooring over the paper to protect areas used as passages by 
workmen and areas subject to floor damage because of subsequent building 
operations.  Upon completion of construction, remove the protection, clean 
flooring and, where necessary, repair, reseal, or both, at no additional 
cost to the Government.

3.3   APPLICATION OF FLOOR TOPPING

3.3.1   Areas Of Application

Anchor plates set with the top surface at or above the finished epoxy 
floor level do not require coverage with this flooring material.  Extend 
flooring under equipment, except when the equipment base is indicated to 
be flush against the structural floor.  Cover and/or mask surfaces not to 
receive the epoxy floor topping, such as equipment or cabinets installed 
prior to surface-preparation efforts and adjacent to the flooring 
installation.

3.3.2   Application of Prime Coat and Troweling

Ensure prepared subfloor surface is dry and at a temperature of not less 
than 60 degrees F when application of the floor topping is initiated.  If 
necessary Contractor is to provide temoporary heat to obtain 
manufacturer's required installation temperature. Immediately prior to 
application of the prime/scratch coat on the prepared surface, remove dust 
or other loose particles by blowing with compressed air or vacuum 
cleaned.  Use only an air compressor equipped with an efficient oil-water 
trap to prevent oil contamination or wetting of surface.

Apply a thin roller coat of the epoxy binder specified to the prepared 
subfloor as a prime coat.  As an aid to placing, compacting, and finishing 
the floor topping, form a scratch coat by sprinkling a minimum quantity of 
the walnut shell aggregate on the prime coat surface immediately following 
the prime coat application.  Prime coat application rate is approximately 
150 square feet per gallon.  Prior to application of the prime/scratch 
coat, fill cracks in the concrete, and make provisions to keep control or 
expansion joints open.

Place the floor topping prior to final gelling of the prime/scratch coat.  
Immediately after the materials are mixed as specified, dump the mixture 

SECTION 09 67 23.13  Page 9



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

in the placement area and spread to prolong troweling life.  Screed or 
rough trowel placed materials to the specified thickness and then compact 
by the use of a smooth roller prior to finish troweling to a nominal 
thickness of 3/16 inch plus or minus 1/16 inch.  Ensure all finished 
surfaces are free of ridges, hollows (bird-baths), trowel marks, and 
smoothness varies no more than 1/8 inch when tested with an 8-foot 
straightedge.  Make provisions to maintain the work areas in a relatively 
dust-free environment during curing of the topping.

3.3.3   Sealer Coat

After the floor topping has set firmly (approximately 6 to 16 hours 
depending on subfloor temperature) in a relatively dust-free environment, 
apply two thin coats of the sealer coat, by means of brush, roller, 
squeegee, or notched trowel to provide a pore-free, easy-to-clean 
surface.  At the time of sealer application, ensure the surface is 
dust-free.  Depending on relative humidity, allow the applied sealer to 
cure to a tack-free condition in 2 to 4 hours.  Do not apply second coat 
until after the initial coat has cured to a tack-free, hard film.  
Maintain topping areas in a relatively dust-free environment during curing 
of the sealer coats.

3.3.4   Integral Cove Base

Provide a 6 inch high cove base to all wall surfaces as indicated on the 
drawings.  Install so as to provide a1 inch radius at the juncture of the 
floor and the wall. Contractor shall ensure a clean joint is provided 
between the cove base and the interior wall system. 

3.4   FIELD QUALITY CONTROL

3.4.1   Repairing

Remove and replace damaged or unacceptable portions of completed work with 
new work to match adjacent surfaces at no additional cost to the 
Government.

3.5   CLEANING

Clean surfaces of the new work, and adjacent surfaces soiled as a result 
of the work.  Remove all equipment, surplus materials, and rubbish 
associated with the work from the site.

3.6   WARRANTY

Submit a 2 year written warranty for all materials and installation work 
to the Contracting Officer.

        -- End of Section --
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SECTION  09 73 00

INTERIOR WALL & CEILING SYSTEM
02/10

PART 1   GENERAL

1.1   DESCRIPTION OF WORK

This Section specifies the requirements necessary to furnish, install and 
complete the studless cleanroom wall and ceiling system including, but not 
limited to:

1. Two-inch (nominal thickness) studless cleanroom wall system, non-load 
bearing, demountable, non-progressive, without framing studs, including 
all installation attachments.
2. Studless cleanroom wall panel material with uPVC coating.
3. Reinforcing, bracing, blocking, trim finishing strips necessary to 
maintain wall system structural integrity and airtight installation.
4. Prefabricated door modules with hardware installed as scheduled in 
related Sections.
5. Electrical service chases.

Inspect all building areas prior to installation, where support system 
will be installed, for any job condition that will alter the layout or 
details shown on the drawings. Coordinate installation with other trades 
to avoid conflicts.

The interior wall and ceiling system forms the air tight barrire of the 
building ventilation system and shall be installed in such a manner that 
it can resist .02 inch W.C. vacuum load.

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Qualification of Installer; G, AE

SD-02 Shop Drawings

M-140 Interior Wall System; G, AE
RAE Interior Wall System; G, AE
DRE-7 Interior Wall System; G, AE
ACE-3 Interior Wall System; G, AE

M-140 Ceiling Panels; G, AE
RAE Ceiling Panels; G, AE
DRE-7 Ceiling Panels; G, AE
ACE-3 Ceiling Panels; G, AE
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M-140 Door Hardware; G, AE
RAE Door Hardware; G, AE
DRE-7 Door Hardware; G, AE
ACE-3 Door Hardware; G, AE

M-140 Accessories; G, AE
RAE Accessories; G, AE
DRE-7 Accessories; G, AE
ACE-3 Accessories; G, AE

M-140 Doors And Frames; G, AE
RAE Doors And Frames; G, AE
DRE-7 Doors And Frames; G, AE
ACE-3 Doors And Frames; G, AE

Submit shop drawings for Government approval. Shop drawings shall give all 
pertinent information of construction method proposed, including structural
connections, together with all required dimensions for the proper fitting 
and connection with other work and materials, together with all special 
conditions as may be required to complete installation. Show elevations of 
all walls, indicating component dimensions, wall penetrations including 
system services, joint locations, and intended closures at joints. 
Contractor shall coordinate with other trades shop drawings prior to the 
submission of the interior wall panel shop drawings.

SD-03 Product Data

Interior Wall System; G, AE
 Ceiling Panels; G, AE

Accessories; G, AE
Doors And Frames; G, AE
Door Hardware; G, AE

Submit for Government approval Manufacturer's current literature, 
specifications, installation instructions, operation instructions, 
maintenance instructions, and parts lists for all wall components proposed 
for use, including certification and other data as may be required to show 
compliance with the specifications.

SD-04 Samples

Mock-Up; G, AE

SD-05 Design Data

Interior Wall System; G, AE
Ceiling Panels; G, AE

Provide structural calculations for the cleanroom wall panel system by a 
registered professional engineer for review and approval by the Government 
prior to fabrication and erection.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver materials to the job site and store in ventilated dry locations. 
Storage area shall permit easy access for inspection and handling.  If 
materials are stored outdoors, stack materials off the ground, supported 
on a level platform, and fully protected from the weather.  Handle 
materials carefully to prevent damage.  Remove damaged items and provide 
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new items.

1.4   QUALITY ASSURANCE

A. Cleanroom wall system installer shall be trained and approved by the 
manufacturer and shall be experienced in the installation of this 
cleanroom wall system.
B. Clean room wall installer shall be responsible for coordination of the 
work between this section of work and other building trades.

1.4.1   Qualification of Installer

Provide submittal of installer's qualification including representive 
example projects where a similar wall/ceiling panel system was installed. 
Installer shall be up to date certification from interior panel 
manufacturer signifying qualifications to install the panels in accordance 
with manufacturer's requirements. Certification shall be provided with the 
qualifications.

1.5   MOCK-UP

his product is to be part of the Mock Up as required in paragraph 1.13 in 
Section 01 11 00 Summary of Work.

1.6   WALL SYSTEM REQUIREMENTS

A. Seismic: IBC 20
B. Vertical Loading: Self weight and accessories and 5 psf collaterial 
load 
C. Bending Design Pressure: 1 psf for bending stress
D. Stiffness: U120 at 5 psf, U600 at 1 psf
E. Handrail Loads: 250 lbs, any direction, where mounted to walls 
F. Horizontal Load: 5 psf for structural support of wall panels

1.7   WARRANTY

A. Submit three copies of written warranty agreeing to repair or replace 
wall components which appear to have failed in general durability or any 
other form of apparent deterioration.

B. Submit in an approved form a guarantee that the painted aluminum will 
not develop excessive fading or excessive non-uniformity of color or 
shade, and will not crack, peel, pit, or corrode; all within limits 
defined as follows:

1. Excessive Fading: means a change in appearance, which is perceptive and 
objectionable as determined by the Government when viewed visually in 
comparison with the original acceptable color range.
2. Excessive Non-uniformity: means non-uniform fading during the period of 
the guarantee to the extent that adjacent panels have a color difference 
greater than the original acceptable color range.
3. Will not Crack, Peel, Pit, or Otherwise Corrode: means there shall be 
no cracking, peeling, pitting, or other type of corrosion, resulting from 
the natural elements in the atmosphere.

C. Warranty shall be for a period of 1 year and shall begin following date 
of total acceptacne of project by PNSY.

D. Prior to starting work, submit sample copy of warranty. Upon completion 
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and acceptance of work, submit an executed copy of the warranty.
E. Complete installation shall be guaranteed jointly and severally on a 
single document by the materials manufacturer and the subcontractor, 
against defects of materials and workmanship, as defined on the warranty.

PART 2   PRODUCTS

2.1   INTERIOR WALL SYSTEM

Two-inch thick non-progressive studless cleanroom wall system consisting 
of panels, doors, accessories and required structural supports.   Wall 
system is composed of aluminum honeycomb core and steel facing finished 
with uPVC on both sides. Wall hardware includes all head-track, 
floor-track, corner details, and appurtenances. The non-loadbearing, 
48-inch-on-center repetitive wall panel shall be demountable, 
non-progressive, with caulked seams. Single wall segments shall originate 
at finish floor and terminate at ceiling. A uPVC corner caving is 
installed at vertical inside corners, at the intersection of walls and 
ceilings and the intersection of walls and structural members or other 
abutments as indicated in the Drawings.

Basis of Design is "Plascore".

Shop drawings shall be submitted for each of the enclosures individually 
as follows: 

M-140 INTERIOR WALL SYSTEM
RAE INTERIOR WALL SYSTEM
DRE-7 INTERIOR WALL SYSTEM
ACE-3 INTERIOR WALL SYSTEM

2.1.1   Construction

a.Headtrack: galvanized steel, predrilled for connection to structural 
supports or ceiling at 24-inch-on-center minimum. Headtrack to provide 
vibration isolation between cleanroom wall panel and structural 
support/ceiling, allowing 1/2-inch minimum vertical movement, 2-inch wide 
maximum.
b. Aluminum Honeycomb Wall Panel: Nominal 48 inches wide by scheduled 
ceiling height by 2 inches thick, steel skins over aluminum honeycomb core 
continuously bonded, with roll-formed edges and integral perimeter 
extrusions with spline connectors. Spline connectors shall allow for 
installation and removal of individual wall panels within an
installed wall (non-progressive construction). Each panel shall also 
include a 3 inch wide by 1. 75 deep integral utility chase on each 
vertical panel edge.
c. Floor Track: 2-piece unit, extruded aluminum, height adjustable from 
3.5 to 5.25 inches above finished floor. Upper piece shall have integral 
feature to mate with base of panel and provide horizontal support to wall 
panel.
d. Corner Caving: Caving shall be made of a uPVC plastic extrusion which 
snaps into an aluminum extrusion base.
e. Miscellaneous: Door Modules, constructed of painted extruded aluminum 
sized to match the panel thickness.
f. Provide cold-formed material as required for structural support tie 
back to the enclosure structure.
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2.1.2   Finish

a. Head-track to be galvanized steel with uPVC film on exposed surfaces.
b. Floor-track to be mill finish aluminum.
c. Glazing Frame: Black Powder coat
d. Aluminum Corners and Exposed Wall Surface Components: Finish and color 
to match the wall panels.
e. 2.0-lnch Aluminum Honeycomb Wall Panel: uPVC film on steel skins, 
Standard White color.
f. Door and Door Frame: Powder-coat Hybrid Polyester-Epoxy Paint Finish, 
Standard White to match panel finish.
g. Joint Sealer color to match wall panel color.
h. PVC coving shall match color of wall panel. Coving base shall be mill 
finish aluminum.

2.1.3   Wall System Doors and Frames

Furnish and install 2-inch thick cleanroom doors in the 2-inch wall system 
complete with hinges, closers, sweep, gaskets, protection and latch 
hardware using manufacturer's welded aluminum door, flush mounted. See 
"Door Hardware" paragraph for cleanroom door hardware specifications and 
see Door Schedule and specification SECTION 08 71 00 DOOR HARDWARE for 
door hardware set requirements. Doors, where indicated, to include top 
half glazing per spec SECTION GLAZING 08 81 00 consisting of laminated 
glass or fire rated as so noted on Door Schedule.  Glazing to be installed 
in doors per manufacturer's standard details. All welded seams in door 
construction shall be ground flush and polished prior to finishing. Door 
shall seal to opening with manufacturer's standard double gasketing and 
automatic bottom seal.

a. See "Door Schedule" in the Drawings for location, fire rating, size, 
swing, and inactive leaf information as applicable.

Shop drawings shall be submitted for each of the enclosures individually 
as follows:

M-140 Doors and Frames
RAE Doors and Frames
DRE-7 Doors and Frames
ACE-3 Doors and Frames

2.1.4   Surface Burning Characteristics

When tested in accordance with ASTM E84 or NFPA 255:

a) Flame Spread Index: 0-25
b) Smoke Developed Index: 0-450
All materials including sealants and paint to meet Class A requirements.

2.2   CEILING PANELS

One-half-inch thick liner panel ceiling system with aluminum honeycomb 
core and steel facing finished with uPVC on both sides.  The 
non-loadbearing, 48-inch-on-center repetitive ceiling liner panel shall be 
demountable,
non-progressive, with caulked seams.  A uPVC corner caving is installed at 
the intersection of the ceiling liner panel and interior wall system as 
indicated in the Drawings.
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Shop drawings shall be submitted for each of the enclosures individually 
as follows:

M-140 CEILING PANELS
RAE CEILING PANELS
DRE-7 CEILING PANELS
ACE-3 CEILING PANELS

2.2.1   Construction

a. Aluminum Honeycomb Liner Panel Ceiling System: Nominal 48 inches wide 
by 96 inches length by 1/2 inches thick, steel skins over aluminum 
honeycomb core continuously bonded with roll-formed edges.  
b. Provide cold-formed material as required for structural support tie 
back to the enclosure structure. Refer to specification 05 40 00 
Cold-Formed Metal Framing for additional information.

2.2.2   Finish

a. Aluminum Corners and Exposed Ceiling Surface Components: Finish and 
color to match the wall panels.
b. 1/2-lnch Aluminum Honeycomb Liner Panel: uPVC film on steel skins, 
Standard White color.
c. Joint Sealer color to match wall panel color.
d. PVC coving shall match color of wall panel.

2.2.3   Surface Burning Characteristics

When tested in accordance with ASTM E84 or NFPA 255:

a. Flame Spread Index: 0-25
b. Smoke Developed Index: 0-450

All materials including sealants and paint shall meet Class A requirements.

2.3   ACCESSORIES

1) Foam Tape: Provide single sided closed cell foam tape, gray in color, 
to provide a seal, cushion, and absorb vibration of metal ceiling panels 
once installed. Tape shall have a maximum thickness of 1/8 inch and width 
as required to support the panel edge, but remain concealed upon panel 
installation. A single width of tape may be used at butt joints of 
adjacent ceiling panel edges.

2) Furring and Strip: Furring and strip materials and installation shall 
meet the requirements of Section 05 40 00 Cold-Formed Steel Metal Framing. 
Minimize thickness of overlapping strip where possible to reduce 
deformation of the ceiling panels.

3) Fasteners: Provide stainless steel closed-end blind rivets with a dome 
head. Rivets shall have a 1/8 inch body diameter and grip range as 
required for the specific location for mounting metal ceiling panel edges 
to above floor joists, roof decking, furring or strip as applicable.

4) Sealant: Provide interior sealant per Section 07 92 00 Joint Sealants, 
for installation between butted panel edges and panels and flashing/trim.

Shop drawings shall be submitted for each of the enclosures individually 
as follows: 
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M-140 ACCESSORIES
RAE ACCESSORIES
DRE-7 ACCESSORIES
ACE-3 ACCESSORIES

2.4   Door Hardware

See Section 08 71 00 for Hardware Set requirements.

Preferred Hardware (for single and double door assemblies):
1. Hinges: corrosion resistant, concealed fasteners, adjustable in six 
directions without loosening fastening screws, sized to suit doors and 
finished to match door finish.
2. Closer per ANSI/BHMA A 156.4: Concealed in door closer with adjustable 
closing force (size 2-5) and adjustable hold-open capability that can be 
activated and deactivated by the user. Finish to be Aluminum (689).
3. Latch set: Mortise passage latch with brushed stainless lever and rose 
trim on both sides of active door leaf. Lever handle shall return to 
within 1/2 inch of the door face. Install levers and roses with no exposed 
fasteners.
4. Door Sweep: Full mortise automatic door bottom sweep with stainless 
steel or aluminum housing and silicone bulb-type seal.

B. Additional Hardware for Double Door Assemblies:

1. Provide top and bottom surface bolts, with concealed fasteners, 
installed on inactive leaf of door as indicated on the Drawing. Each 
surface bolt shall have 7/8 inch throw and be capable of securing bolt in 
retracted and extended positions. Provide in brushed stainless steel 
finish.
2. Provide a stainless steel dust proof strike, non-lockable, to suit the 
bottom bolt.

Shop drawings shall be submitted for each of the enclosures individually 
as follows: 

M-140 Door Hardware
RAE Door Hardware
DRE-7 Door Hardware
ACE-3 Door Hardware

PART 3   EXECUTION

3.1   INSTALLATION

A. All installation methods shall be in accordance with the latest 
recommendations of the component manufacturer and in accordance with this 
specification and approved shop drawings. Accurately align and securely 
anchor framing and finish members in accordance with the approved shop 
drawings and installation instructions. Position battens vertically, 
spaced as required. Locate framing adjacent to door frames, openings, door 
pockets, partition intersections, and corners. Lock wall panels securely 
in place, flush with adjacent panels.
B. Assemble partition components into a rigid structure with tight, 
straight-line joints. Completed installation shall be smooth with all 
seams and crevices finished with sealant.
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3.2   CONDITION OF SURFACES

Examine substrates and adjoining construction and condition under which 
Work is to be installed. Do not proceed with the Work under unsatisfactory 
condition.

3.3   ERECTION

A. Verify dimensions of supporting structure by field measurements so that 
the spaces will be accurately designed, fabricated, and fitted to the 
structure.

B. Coordinate wall erection with the work of related sections. Provide 
items to be placed during the installation of other work at the proper 
time to avoid delays in the work. Place such items, including inserts and 
anchors, accurately in relation to the final location of the  room wall 
system components using locking type devices at all connections.

C. Erect all component parts of the cleanroom wall in accordance with the 
manufacturer's written instructions and recommendations.

D. Erection Tolerances- erect all component parts within the following 
tolerances:
1. Variations from plumb or angle shown: 1/8 inch maximum variation in 
height or 1 0-foot run, non-cumulative.
2. Offsets in end-to-end or edge-to-edge alignment of consecutive members: 
none allowed.

E. Cutting and Trimming of Component Parts:
1. Cut and trim component parts of the clean room wall during erection 
only with the approval of the manufacturer or fabricator, and in 
accordance with these recommendations. Restore finish completely to 
protect material and remove all evidence of cutting and trimming. All 
cutting and trimming to be done in a designated area.
2. Field cutting shall conform to fire safety requirements.
3. All penetrations/cuts shall be coordinated with the shop drawings of 
other trades/contractors. 

F. Do not erect members which are observed to be warped, bowed, deformed, 
or otherwise damaged or defaced to such extent as to impair strength or 
appearance. Remove and replace members damaged in the process of erection.

G. Set units level, plumb, and true to line, with uniform joints. Support 
and secure in place by bolting to clip angles and similar supports 
anchored to supporting structure.

H. Protect concealed contact surfaces of dissimilar materials or provide 
other separations as per manufacturer's recommendations.

3.4   SEALING OF PANEL JOINTS

A. Adjust wall panel joints to be 3/16 inch wide in a non-progressive 
system. Remove film protection along the panel edge. Panel surfaces are 
aligned with each other by ensuring that both the continuous splines and 
rotating splines are engaged into the adjoining panel edge.

B. Fill all joints (panel-to-panel, panel-to-trim, and panel-to-structure, 
etc.) with a joint sealant approved by the panel manufacturer. Finished 
joint shall be tooled completely smooth and flat. Excessive concavity, 
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causing a condition that creates a crack-like surface which cannot be wiped
clean is unacceptable. Use backer rod as necessary to achieve a smooth, 
flush seal joint.

3.5   MOUNTING EQUIPMENT TO WALL PANELS

A. General: Mount all equipment in accordance with approved shop drawings. 
Utilize rivet nuts installed through the panel skin, and preferably into 
the extruded aluminum utility chase, to mount items to the wall panels 
wherever possible. Bolts installed into rivet nuts shall have a selflocking
feature (ex. Nylon patch) or be installed with a suitable thread locking 
compound. If the use of a rivet nut and bolt is not feasible utilize a 
back-out resistant self drilling screw through the wall panel skin, and 
preferably into the extruded aluminum utility chase, to mount the item.

B. Penetrations: All equipment items that penetrate the wall panel skin 
when installed (ex. Receptacle boxes, j-boxes, vent duct, etc.) shall be 
completely sealed to the accessible face(s) of the panel using a 
manufacturer provided gasket or with a joint sealant approved by the panel
manufacturer.

3.6   CLEANING

A. Maintain the cleanroom wall system throughout the construction period 
in a clean and properly protected condition so it will be without any 
indication of use or damage at the time of completion.
B. Protect the Work during shipment, storage, erection, and construction 
so as to avoid development of non-uniformity of appearance or other 
deleterious effects in the Work.
C. Remove protection when requested by the E.O.R. for inspection of 
finishes.
D. Remove protection when no longer required.
E. Materials found to be defective or improperly installed shall be 
replaced.

        -- End of Section --
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SECTION 09 97 13.26

COATING OF STEEL WATERFRONT STRUCTURES
04/06

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D-2369                     Method E - Standard Test for VOC Content

ASTM D7091 (2013) Standard Practice for 
Nondestructive Measurement of Dry Film 
Thickness of Nonmagnetic Coatings Applied 
to Ferrous Metals and Nonmagnetic, 
Nondestructive Coatings Applied to 
Non-Ferrous Metals

ASTM E376 (2011) Measuring Coating Thickness by 
Magnetic-Field or Eddy-Current 
(Electromagnetic) Test Methods

SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC PS 13.01 (1982; E 2004) Epoxy Polyamide Painting 
System

SSPC Paint 22 (1982; E 2004) Paint Specification No. 22 
Epoxy-Polyamide Paints (Primer, 
Intermediate, and Topcoat)

SSPC SP 1 (1982; E 2004) Solvent Cleaning

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-07 Certificates

Epoxy; G, AE

1.3   ENVIRONMENTAL CONDITIONS

Start work only when ambient and curing temperatures are within limits of 
coating manufacturer's recommendations and at least 5 degrees F above dew 
point temperature.
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1.4   SAFETY AND HEALTH PRECAUTIONS

Materials listed in this section contain coal tar pitch volatiles, which 
are toxic.  Follow safety procedures as recommended by manufacturer.  Work 
in a well ventilated area.  Provide, and require workers to use, 
impervious clothing, gloves, face shields ( 8 inch minimum), and other 
appropriate protective clothing necessary to prevent eye and skin contact 
with coating materials.  Keep coatings away from heat, sparks and flame.

PART 2   PRODUCTS

2.1   COATING SYSTEMS

2.1.1   Coating

Provide catalyst components for coatings specific for resin components.  
Use thinners which are compatible with the coating.

2.1.1.1   Epoxy

a.  System:  SSPC PS 13.01

b.  Paints:  SSPC Paint 22 , Primer, Intermediate and Top Coats
c.  All colors to be selected by Government from Manufacturer's 

standard colors.

2.1.1.2   Fire Rating Requirements a.  All paint, incluiding all specified 
coats, to have a tested flame spread rating of 25 or less. Finish 
to be NFPA Class A Flame Spread rated in accordance with NFPA 255.

2.1.1.3   Paint to have VOC content of 4 g/l.

2.1.2   Slip Resistant Additive
      a.  Slip resistant aditive shall be natural sand or gravel composition 
          to consist of crystalline silica or use aluminum oxide.

PART 3   EXECUTION

3.1   CLEANING AND PREPARATION OF SURFACES

3.1.1   Solvent Cleaning

SSPC SP 1 .  Remove visible oil, grease, and drawing and cutting compounds 
by solvent cleaning.

3.1.2   Blast Cleaning

See PAINT SPECIFICATION TABLE on sheet A-601 for each structure.  After 
solvent cleaning, complete surface preparation by near-white blast 
cleaning.  Remove residual dust from blasted surface by blowing with dry, 
oil-free air, vacuuming, or sweeping.  Provide surface profile of at least 
2 1/2-milthickness.

3.2   PROPORTIONING AND MIXING OF COATING SYSTEM

3.2.1   Proportioning of Epoxy System

Epoxy-polyamide coatings consist of a two-component system that includes a 
pigmented polyamide resin, Component A and an epoxy resin, Component B.  
Mix both components in a ratio of 1 to 1 by volume.  Do not thin coatings 
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when doing so will result in total volatile organic compounds exceeding 
limits enacted by local air pollution control district.  When thinning is 
allowed and is necessary, such as during cold temperature application or 
to improve application characteristics, add up to one pint of ethylene 
glycol monoethyl (EGM) ether for each gallon of the coating.

3.2.2   Mixing of Epoxy System

Mix components of coating by power stirring until a smooth, uniform 
consistency results.  Stir coating periodically during its induction 
period.  Follow Table 1 for induction time and pot life of mixed batches.

TABLE 1

JOB SITE AMBIENT TEMPERATURE AND INDUCTION TIME FOR EPOXY-POLYAMIDE SYSTEM

Ambient Temperature Degrees F Induction Time (in hours)

40 to 50 2 at 70 degrees F

50 to 60 2

60 to 70 1 to 1-1/2

70 and above 1/2 to 1

3.3   COATING APPLICATION

3.3.1   General

Apply primer coating to dry surfaces not more than 4 hours after 
near-white blast cleaning.  Apply coats of each system so that finished 
surfaces are free from runs, sags, brush marks and variations in color.

3.3.1.1   Application Method for Epoxy-Polyamide System

Allow previous coat to dry to tack-free condition but not more than 72 
hours before applying next coat.  If more than 72 hours elapses between 
coats, clean surface, apply a 2 mil wet film thickness of previous coat, 
allow to cure to a tacky film, and apply a full thickness of next coat.

3.3.2   Repair of Defects

Repair detected coating holidays, thin areas, and exposed areas damaged 
prior to or during installation by surface treatment and application of 
additional coating or by manufacturer's recommendations.  Allow a period 
of at least 72 hours to pass following final coat before placing in 
immersion service.

3.3.3   Epoxy-Coating System

   See PAINT SPECIFICATION SYSTEM on sheet A-601 for each structure.

Apply each coat at a dry film thickness of between  4  to 6 mils.
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3.3.4   Dry Film Thickness

Provide total system minimum dry film thickness of 12 mils.  Measure using 
a magnetic gage.

3.3.5   Application of Slip Resistant Additive
   After prime coat has been applied to all areas tape off the area to be 
non-slip. This area to be sprayed with the first coat of finish coat and 
then broadcast the slip resistant additive over the paint and blow off any 
loose material. Remove the taped off area and continue with the first coat 
on all other areas. Apply final coat.

3.4   SURFACES TO BE COATED

3.4.1   Steel Waterfront Construction

Unless otherwise stated, coat all steel work.

3.4.2   Slip Resistant Additive
   Apply on steel floor plate where noted on drawings.

3.4.3   All mechanical and electrical items noted for painting.

3.5   FIELD TESTS

Conduct testing in presence of Contracting Officer.

3.5.1   Holiday Testing

Prior to installation, test for holidays in total coating system.  Use a 
low-voltage holiday detector of less than 90 volts in accordance with 
manufacturer's instructions.  After repair of holidays by surface 
treatment and application of additional coating or by manufacturer's 
recommendation, retest with a low-voltage holiday detector.

3.5.2   Dry Film Thickness

After repair of holidays, measure dry film thickness using a magnetic dry 
film thickness gage in accordance with ASTM D7091 and ASTM E376.  
Re-measure after an additional coat is applied, and add it to meet minimum 
thickness requirements.

        -- End of Section --
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SECTION 10 14 00.20

 SIGNAGE
11/12

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

INTERNATIONAL CODE COUNCIL (ICC)

ICC A117.1 (2009) Accessible and Usable Buildings and 
Facilities

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 101 (2015) Life Safety Code

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

36 CFR 1191 Americans with Disabilities Act (ADA) 
Accessibility Guidelines for Buildings and 
Facilities; Architectural Barriers Act 
(ABA) Accessibility Guidelines

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. 

SD-02 Shop Drawings

Detail Drawings; G , AE

SD-03 Product Data

Installation; G , AE
Warranty; G

SD-10 Operation and Maintenance Data

Approved Manufacturer's Instructions; G
Protection and Cleaning; G

1.3   QUALITY ASSURANCE

1.3.1   Detail Drawings

Submit detail drawings showing elevations of each type of sign, 
dimensions, details and methods of mounting  mounting height, shape and 
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thickness of materials, and details of construction.  Include a schedule 
showing the location, each sign type, and message.

1.4   DELIVERY, STORAGE, AND HANDLING

Materials shall be packaged to prevent damage and deterioration during 
shipment, handling, storage and installation.  Product shall be delivered 
to the jobsite in manufacturer's original packaging and stored in a clean, 
dry area in accordance with manufacturer's instructions.

1.5   WARRANTY

Warrant the interior signage for a period of 2 years against defective 
workmanship and material.  Warranties shall be signed by the authorized 
representative of the manufacturer.  Submit warranty accompanied by the 
document authenticating the signer as an authorized representative of the 
guarantor.  Guarantee that the signage products and the installation are 
free from any defects in material and workmanship from the date of 
delivery.

PART 2   PRODUCTS

2.1   STANDARD PRODUCTS

Signs,dimensional letters, shall be the standard product of a manufacturer 
regularly engaged in the manufacture of such products  Obtain signage from 
a single manufacturer with edges and corners of finished letterforms and 
graphics true and clean.

2.2   ROOM IDENTIFICATION SIGNAGE SYSTEM

2.2.1   Standard Room Signs

Signs shall consist of silkscreen painted on interior and exterior metal 
wall panels. 

2.2.2   Type of Mounting For Signs

  Surface signs shall be  silkscreen directly onto interior and exterioir 
metal panel.

2.2.3   Graphics

Signage graphics for modular signs shall conform to the following:

2.2.3.1   First Surface Copy Direct Print or Silkscreened (Non-Tactile)

Message may be applied to panels using the silkscreen process.  
Silkscreened images shall be executed with photo screens prepared from 
original art.  Handcut screens will not be accepted.  Original art is 
defined as artwork that is a first generation reproduction of the 
specified art.  Edges and corners shall be clean.

2.3   STAIR SIGNAGE

Provide signs on stairs serving three or more stories with special signage 
within the enclosure at each floor landing conforming to NFPA 101 .  
Indicate the floor level, the terminus of the top and bottom of the stair 
enclosure, and the identification of the stair enclosure.  Also, state the 

SECTION 10 14 00.20  Page 3



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

floor level of, and the direction to, exit discharge.  Locate the signage 
inside the enclosure in a position that is visible when the door is in the 
open or closed position and install in conformance with 36 CFR 1191 .  The 
floor level designation shall also be tactile in accordance with ICC A117.1 .

2.4   COLOR, FINISH, AND CONTRAST

Color shall be as indicated by Owner..  Finish of all signs shall be 
eggshell, matte, or other non-glare finish. Provide colors with the 
product submittal for owner selection. 

2.5   TYPEFACE

Arial Black.

PART 3   EXECUTION

3.1   INSTALLATION

Signs shall be installed plumb and true and in accordance with approved 
manufacturer's instructions at locations shown on the detail drawings . . 

3.1.1   Anchorage

Anchorage shall be in accordance with approved manufacturer's 
instructions.  

3.1.2   Protection and Cleaning

Protect the work against damage during construction. 

         -- End of Section --
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SECTION 10 22 13

WIRE MESH PARTITIONS
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI SG03-3 (2002; Suppl 2001-2004; R 2008) 
Cold-Formed Steel Design Manual Set

ASTM INTERNATIONAL (ASTM)

ASTM A36/A36M (2014) Standard Specification for Carbon 
Structural Steel

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.   Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Wire mesh partitions; G, AE

  Show layout, details, materials, dimensions, finishes, and all 
information necessary for fabrication and installation.

SD-03 Product Data

Wire mesh partitions; G, AE

Submit for each type of partition, door, and window.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver materials in manufacturer's original, unopened containers or 
packaging with labels intact and legible.  Deliver, store, and handle 
materials so as to prevent damage.  Replace damaged or defective materials 
with new.

1.4   DESCRIPTION OF WORK

Wire mesh partitions shall be all wire type heavy duty for extra heavy 
industrial use, and shall be provided complete with fasteners, capping 
bars, adjustable floor sockets, bracing, doors, service windows, hardware, 
and other items necessary for a complete, useable, and rigid installation.
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PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Steel Shapes, Plates, and Bars

ASTM A36/A36M.

2.1.2   Cold-Formed Steel

AISI SG03-3 .

2.1.3   Wire Mesh

Carbon steel wire, woven diamond mesh, intermediate crimped.

2.1.4   Floor Sockets

Cast or forged steel or ductile iron, adjustable, approximately 2-1/2 
inches high.

2.2    PARTITIONS

2.2.1   Wire Mesh

9 gage wire minimum, 1-1/2 inch mesh.

2.2.2   Vertical Frames

 1-1/4 by 5/8 inch cold-rolled C section channels or 1-1/4 by 5/8 by 1/8 
inch channels.  Provide only C channels where frames are installed toe to 
toe without posts.

2.2.3   Horizontal Frames

 1 by 5/8 inch channels.

2.2.4   Center Reinforcing Bar

One 1 by 1/2 by 1/8 inch channel with all wires woven through, or two 1 by 
3/8 by 1/8 inch channels bolted together with mesh in between.

2.2.5   Capping Bar

 2-1/4 by one by 1/8 inch channel or 2 by 1/4 inch flat bar.

2.2.6   Corner Posts

Structural steel angles, 1-1/4 by 1-1/4 by 1/8 inch.

2.2.7   Line Posts

Unless otherwise indicated, provide partitions more than 12 feet high with 
flat bar line posts bolted between vertical frame channels.  Sizes of 
posts shall be as follows:
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Partition Height Size of Posts

12 feet to 14 feet 8 inches 1-3/4 by 5/16 inch or 2 by 1/4 inch

14 feet 8 inches to 19 feet 8 inches 2-1/2 by 5/16 inch

2.2.8   Hinged Doors

Frames shall be 1-1/4 by 1/2 by 1/8 inch channels with 1-1/4 by 1/8 inch 
flat bar cover on top and bottom rails and on hinge stile and a 1-3/8 by 
3/4 by 1/8 inch angle riveted to the lock stile.  Provide 1 1/2 pairs of 
regular weight, wrought steel, non-removable pin, butt hinges riveted or 
welded to the door and the door opening frame for each door.

2.3   HEAVY DUTY PARTITIONS

2.3.1   Wire Mesh

6 gage wire, 2 inch mesh.

2.3.2   Panel Frames

 1-1/2 by 3/4 by 1/8 inch steel channels.

2.3.3   Center Reinforcing Bar

One 1-1/2 by 3/4 by 1/8 inch channel with all wires woven through, or two 
1-1/4 by 3/8 by 1/8 inch channels bolted together with mesh in between.

2.3.4   Capping Bar

Structural steel channel, 3 inch by 4.1 pounds.

2.3.5   Corner Posts

Structural steel angles, 1-3/4 by 1-3/4 by 1/8 inch.

2.3.6   Line Posts

Unless otherwise indicated, provide partitions with flat bar line posts 
bolted between vertical frame channels.  Sizes of posts shall be as 
follows:

Partition Height Size of Posts

7 feet to 12 feet 2-1/2 by 5/16 inch

12 feet to 16 feet 3 by 5/16 inch or 2-1/2 by 3/8 inch

16 feet to 20 feet 3-1/2 by 5/16 inch

2.3.7   Hinged Doors

Frames shall be 1-1/2 by 3/4 by 1/8 inch channels with 1-1/2 by 1/8 inch 
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flat bar cover on top and bottom rails and on hinge stile and a 1-5/8 by 
7/8 by 1/8 inch angle riveted to the lock stile.  Provide 1-1/2 pairs of 
heavyweight, wrought steel, non-removable pin, butt hinges riveted or 
welded to the door and the door opening frame for each door.

2.4   DOOR OPENING FRAMES

Provide frames the same size and shape as the vertical frames for the mesh 
panels.

2.5   FABRICATION

2.5.1   Standard Panels

Wire shall be woven into diamond mesh, intermediate crimped, and securely 
clinched to frames.  Joints shall be mortised and tenoned.  Wire shall be 
continuous at center reinforcing bars, either woven through a single 
channel or bolted between two channels.  Panel vertical frames shall have  
3/8 inch bolt holes 18 inches o.c. for heavy duty partitions.

2.5.2   Doors 

Construction shall be similar to that specified for panels.  Wire mesh 
shall be the same as that used in the adjacent partition panels.

2.5.3   Finish

Thoroughly clean ferrous metal, treat with phosphate, and paint with gray 
enamel in the shop.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Wire Mesh Partitions

Install plumb, level, and true to line, within a tolerance of 1/8 inch in 
10 feet or the height or run of the partition, if less than 10 feet.  
Anchor floor sockets to the floor with expansion bolts.  Vertical frames 
and posts shall be bolted together with  3/8 inch bolts 18 inches o.c. for 
heavy duty partitions.  Secure top frames to a continuous capping bar with 
1/4 inch diameter U bolts not more than 28 inches o.c. Wire mesh shall be 
cut around structural shapes and supported with structure such that any 
openings that may exist are small (i.e., with at least one dimension less 
than or equal to 6 inches).

3.1.2   Doors 

Install in accordance with the manufacturers' recommendations.  Adjust as 
required so that doors , windows, and hardware operate freely and properly.

3.1.3   Touch-Up

Clean and paint scratches, abrasions, and other damage to shop painted 
surfaces to match the shop-applied finish.

        -- End of Section --
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SECTION 10 45 13

PERSONNEL BARRIERS
02/16

PART 1   GENERAL

1.1   DESCRIPTION OF WORK

This section provides specifications for the procurement and installation 
of personnel barriers and the associated fasteners.

Furnish all labor, quality control associated with personnel barrier 
installation, personnel barriers and associated fasteners, and install 
personnel barriers and fasteners in accordance with the specifications 
herein.

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Vertical Barrier Net; G, AE

Provide for approval fabrication drawings that show complete assembly.

SD-03 Product Data

Vertical Barrier Net; G, AE

Submit for approval manufacturer’s product literature, including 
dimensions, materials, design data, and test reports as applicable 
indicating product compliance with requirements.

1.3   QUALITY CONTROL

Flame Retardant: Net material shall have passed the Method 1 test per NFPA 
701.

Side Impact: Net assembly can support a minimum 200 pound side impact load 
when installed as indicated on the drawings.

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver personnel barrier materials in manufacturer’s original, unopened, 
undamaged packaging with identification labels intact.

Store materials off the ground, protected from weather, UV light and 
construction activities.

Use caution when handling and installing the vertical barrier net to 
ensure netting is not ripped, torn, chaffed, or otherwise damaged. Damaged 
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materials shall be replaced.

PART 2   PRODUCTS

2.1   Vertical Barrier Net

Flame retardant knotless netting with 2-1/2 inch square mesh size made 
from 3/16 inch black High Tenacity Polypropylene (HTPP). Net shall include 
black polypropylene webbing as edge binding with #2 grommets placed at 2 
feet on center around the entire perimeter.

Fasteners: Provide zinc coated Grade 8, 5/16-inch diameter bolts, flat 
washers and nylon insert locknuts for installation of the vertical safety 
net as indicated on the drawing.

2.2   

PART 3   EXECUTION

=3.1   EXAMINATION

3.1.1   Vertical Barrier Net

With the deck insert seated in the down position, measure the as-built 
distance from the structural L down to the deck insert floor deck as 
indicated in the drawings prior to ordering the net. Increase the 
measurement as required to install the net as indicated with a minimal 
amount of slack. The installed net shall not interfere with raising, 
lowering and seating the deck insert.

3.1.2   

3.2   INSTALLATION

3.2.1   Vertical Barrier Net

Match mark and drill the structural L and deck insert deck plate as 
indicated using the barrier net grommets for guidance. Install the 
associated fasteners to secure the barrier net to the structure. Install 
fasteners on the top and bottom of the net only to allow raising and 
lowering the deck insert floor with the net installed.

3.3   DEMONSTRATION

3.3.1   Vertical Barrier Net

Contractor shall demonstrate raising and lowering of the deck insert floor 
and operation of the deck insert rotating walls with the vertical barrier 
nets installed with the Government present. The vertical barrier net shall 
not interfere with either operation. Contractor shall provide a minimum 21 
day notice to the Government prior to demonstration. 

        -- End of Section --

SECTION 10 45 13  Page 3



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

SECTION TABLE OF CONTENTS

DIVISION 11 - EQUIPMENT

SECTION 11 14 00

SECURITY TURNSTILE

09/16

PART 1   GENERAL

  1.1   GENERAL
  1.2   SUBMITTALS
  1.3   QUALITY ASSURANCE
  1.4   COORDINATION
  1.5   DELIVERY, STORAGE, AND HANDLINE

PART 2   PRODUCTS

  2.1   TURNSTILE
    2.1.1   Construction
    2.1.2   Equipment
    2.1.3   Finishes
  2.2   SECURITY ACCESSORIES

PART 3   EXECUTION

  3.1   FACTORY TESTING
  3.2   SITE INSTALLATION
  3.3   OPERATION AND MAINTENANCE

-- End of Section Table of Contents --

SECTION 11 14 00  Page 1



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

SECTION 11 14 00

SECURITY TURNSTILE
09/16

PART 1   GENERAL

1.1   GENERAL

This section covers the furnishing and installation of a rotating, 
electrically controlled, full height security turnstile

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00 
Submittal Procedures:

SD-02 Shop Drawings

Turnstile; G, AE

SD-03 Product Data

Turnstile; G, AE

SD-06 Test Reports

Factory Test Report

SD-07 Certificates

Installer Qualifications

Manufacturer Qualifications

SD-10 Operation and Maintenance Data

Turnstile; G

1.3   QUALITY ASSURANCE

A.   Manufacturer shall be a company specializing in the manufacture of 
full height security turnstiles for a minimum of 10 years.

B.   Installer shall have at least one year of experience installing 
security turnstiles, or shall supply a factory representative during 
installation of the product.

Submit Installer Qualifications and Manufacturer Qualifications. 

1.4   COORDINATION

The Contractor shall coordinate the turnstile installation with other 
trades for a complete installation.
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1.5   DELIVERY, STORAGE, AND HANDLINE

A.   Deliver materials to job site in manufacturer's packaging undamaged, 
complete with installation instructions.

B.   Store off ground, under cover, protected from weather, construction 
activities and debris.

C.   Use forklift, pallet jack or equivalent equipment for moving. 

D.   Install on a level concrete pad. 

   PART 2   PRODUCTS

2.1   TURNSTILE

The basis of design product is Alvarado MST-6X Full Height Security 
Turnstile.

Provide product information and shop drawings for Government Review.

2.1.1   Construction

A.   Top Channel:
1.   The top channel frame shall be a 7" wide U-frame fabricated from 
4-gauge steel, powder-coated in a zinc rich powder coat.
2.   The top channel cover system shall slide apart horizontally, 
providing access to the interior of the top channel without having to lift 
the cover vertically when opening. The top channel cover shall be 
fabricated from 16-gauge, #304 stainless steel, regardless of turnstile 
finish.

B.   Yoke (Curved Section):
1.   The yoke (curved section) shall be an all welded single assembly, not 
multiple assemblies bolted together. It shall consist of 10 pieces of 
vertically aligned 1 3/4" OD 16-gauge steel tubing notched and welded to 
two curved, horizontal tubes. Two 3/16" x 1" steel straps shall be welded 
to the outside of the ten tubes for support. No external fasteners shall 
be used in the fabrication of the yoke section.
2.   Two card reader plate receivers shall be welded to either side of the 
yoke.

C.   Roto (Rotating Section):
1.   The roto (rotating section) shall be an all welded single assembly, 
not multiple assemblies bolted together. It shall consist of three 
vertical groupings of arms, with each arm notched and welded vertically to 
a vertical 3" x 3/16" wall tube. Each grouping of arms shall be positioned 
120 degrees apart from one another and shall consist of 13 arms (39 total 
arms per roto). Each arm shall be 14-gauge, 1 3/4" OD steel tubing. Arms 
shall have either welded metal caps (powder coated or stainless steel 
models) or ribbed, force-fit plastic caps (galvanized models). No external 
fasteners shall be used in the fabrication of the roto section. 

D.   Bottom Bearing Assembly:
1.   The bottom bearing assembly shall consist of a sealed inter-ring 
bearing, a bearing shaft which fits into the underside of the roto, and 
bottom bearing housing and cover. 
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E.   OV (Barrier)
1.   The OV (barrier section) shall be an all welded single assembly which 
prevents passage in the reverse direction. It shall consist of 13 arms 
notched and then welded to a 3" OD x 3/16" wall steel vertical tube. The 
arms shall be constructed from 1 3/4" OD x 14-gauge #304 steel tubing. 
Arms shall have either welded metal caps (powder coated or stainless steel 
models) or ribbed, force-fit plastic caps (galvanized models). No external 
fasteners shall be used in the fabrication of the OV section.

F.   Yoke Guard Plate
1.   The yoke guard plate is a single piece of 16-gauge steel that bolts 
to the underside of the top channel assembly and the top of the yoke. 

2.1.2   Equipment

A.   General: The turnstile shall provide electric lock control in both 
directions. Upon receipt of an authorization signal from an access control 
system or a push button device, the roto will unlock and allow a single 
user to pass through the turnstile in the direction requested. The 
turnstile will reset after the user has passed through the turnstile or 
within 20 seconds if passage does not occur. 

B.   Mechanical Operation:
1.   Roto / Top Channel Connection: The connection between the roto and 
the top channel shall be accomplished through the use of a multiple 
grooved splined shaft and coupling. 
2.   Turnstile Locking / Unlocking: A solenoid/spring assembly shall move 
the lock arms into the "locked" or "unlocked" position. Each lock arm 
shall be controlled independently to allow bi-directional control. 
3.   Top Bearings: The top bearings shall be fully concealed from view by 
a cover fabricated from #304 stainless steel material.
4.   Self-Adjusting Speed Control / Self-Centering: The turnstile shall 
have self-adjusting speed control which automatically increases or 
decreases resistance depending on the pushing force of the user. The 
turnstile shall also self-center, automatically returning to the "home" 
position after rotation. Self-centering shall be controlled. When lock 
arms are disengaged, the turnstile shall rotate only once when the roto is 
spun with force. A roto that self-centers through spinning and settling is 
not acceptable. 

C.   Electrical Operation:
1.   The turnstile top channel shall contain a fused junction box into 
which the installer wires primary power (110VAC or optional 220VAC). 
2.   The power junction box shall contain an on/off switch. When the 
switch is in the "on" position, a green LED shall illuminate on the 
turnstile controller.
3.   A UL-rated transformer shall be joined to the junction box and shall 
step down the primary power to low voltage, 12VDC operation.
4.   The turnstile shall be fail-lock in the entry direction, and 
fail-safe in the exit direction. 
5.   Solenoids shall be continuous-duty rated and shall be activated using 
a firing current of 12VDC and held in place using a lower holding current 
of approximately 6VDC. The purpose of the lowered holding current is to 
reduce overall power consumption of the turnstile and to lengthen the life 
of the solenoids.
6.   The turnstile shall have key overrides allowing the operating 
technician to override the access control system and unlock one or both 
directions of the turnstile. Key overrides to be installed in the bottom 
of the top channel, one for each direction of operation.
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7.   Electrical operation of the turnstile shall be tested and approved by 
Los Angeles Testing Laboratories.

D.   Turnstile Control: 
1.   The turnstile shall have a microprocessor-based turnstile controller 
which shall be conformal coated to provide protection against 
environmental damage. 
2.   All inputs and outputs of the controller shall be opto-isolated to 
provide significant protection from power surges, electrical noise, ground 
loops, and damage from remote lightning strikes. 
3.   The turnstile shall accept a momentary dry contact activation signal 
of 1 second or less. 
4.   Once the turnstile is activated (unlocked) the user is allowed a 
defined time to pass through the turnstile after activation, before the 
turnstile automatically relocks. The turnstile shall ship with a default 
setting of 20 seconds. Additional settings of 5, 10 and 15 seconds shall 
be user selectable through dip switch settings on the turnstile 
controller.  
5.   When a rotation of the turnstile occurs, rotation shall be detected 
by an electrical opto-interrupter. No mechanical microswitches shall be 
used in the operation of the turnstile.
6.   Upon rotation, the turnstile shall provide a momentary dry contact 
output to signify a rotation has occurred. The dry contact is provided as 
a "feedback" signal that a passage has occurred. One output per rotation 
direction. 
7.   The turnstile shall have two solenoids, one per direction of 
operation.
8.   In the event the turnstile needs to be converted from fail-safe to 
fail-lock, or vice versa, it shall be possible to convert the turnstile 
from fail-safe to fail-lock and vice versa without removing the top 
channel.
9.   The turnstile shall have two test buttons, one per direction of 
rotation, that simulate the control system interface signal. The purpose 
of the test buttons is to provide the installer a simple method of 
troubleshooting by isolating turnstile functionality from the activation 
system.
10.   It shall be possible to maintain either rotation direction in a 
continuous unlocked state through the application of a sustained dry 
contact that is independent from the standard "unlock" activation signal. 

2.1.3   Finishes

Hot-Dip Galvanized (Model MST-6XGL): All exterior components, except the 
top channel cover and top and bottom bearing covers (which are #304 
stainless steel) are hot-dip galvanized to ASTM Standard A 123/A 123M-02.

2.2   SECURITY ACCESSORIES

I.   Card Reader Attachment Plates: Provide and install 6" x 6" card 
reader attachment plates allow the attachment of the majority of card 
readers used.  

 PART 3   EXECUTION

3.1   FACTORY TESTING

A.   Product shall be fully tested at the factory prior to shipment. 
B.   Check all mechanical connections.
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C.   Check all electrical connections.
D.   Provide factory burn in testing.
E.   Inspect product finish. Touch up prior to shipment.

Submit a factory test report prior to delivery. 

3.2   SITE INSTALLATION

A.   Inspection: Installer must examine the installation location and 
advise the Contractor of any site conditions inconsistent with proper 
installation of the product. Installation shall not begin until 
unacceptable conditions are rectified. These conditions include but are 
not limited to the following:
1.   Turnstile must be installed on a level concrete pad.
2.   Primary power must be installed prior to turnstile installation. 
3.   Power and control wiring to come from the ground through conduit stub 
up locations per manufacturer direction, or via alternative methods if 
manufacturer is contacted and approves.

B.   Installation: Install turnstiles in accordance with manufacturer's 
instructions. 

C.   Adjustment: Installer shall adjust turnstiles for proper performance 
after installation.

D.   Instruction: A factory trained installer shall demonstrate to the 
owner's maintenance crew, or designated representative, the proper 
operation and the necessary service requirements of the equipment, 
including exterior maintenance. 

E.   Cleaning: Clean turnstile and area carefully after installation to 
remove excess caulk, dirt and labels.

3.3   OPERATION AND MAINTENANCE

Provide a copy of the O&M including product information, shop drawings, 
maintenance requirements, and spare parts information.

-- End of Document --
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SECTION 13 34 35

CONEX BOX - ISO FREIGHT CONTAINER
07/16

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (2010; Errata 2011; Supp 1 2013) Minimum 
Design Loads for Buildings and Other 
Structures

ASTM INTERNATIONAL (ASTM)

ASTM DEFONLINE (2008) ASTM Online Dictionary of 
Engineering Science and Technology

ASTM E1646 (1995; R 2011) Standard Test Method for 
Water Penetration of Exterior Metal Roof 
Panel Systems by Uniform Air Pressure 
Difference

ASTM E331 (2000; R 2009) Water Penetration of 
Exterior Windows, Skylights, Doors, and 
Curtain Walls by Uniform Static Air 
Pressure Difference

METAL BUILDING MANUFACTURERS ASSOCIATION (MBMA)

MBMA MBSM (2002) Metal Building Systems Manual

1.2   GENERAL REQUIREMENTS

1.2.1   Structural Performance

Provide metal building systems capable of withstanding the effects of 
gravity loads and the following loads and stresses within the limits and 
conditions indicated.

1.2.1.1   Engineering

Design metal building systems conforming to procedures described in 
MBMA MBSM.

1.2.1.2   Design Loads

Conform to the requirements of MBMA MBSM, ASCE 7, and the building code 
applicable to the project geographical location.
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1.2.1.3   Live Loads

Include all vertical loads induced by the building occupancy indicated on 
the drawings, as well as loads induced by maintenance workers, materials 
and equipment for roof live loads.

1.2.1.4   Collateral Loads

Include additional dead loads other than the weight of metal building 
system for permanent items such as mechanical systems, electrical systems, 
and ceilings.

1.2.1.5   Load Combinations

Design metal building systems to withstand the most critical effects of 
load factors and load combinations as required by MBMA MBSM, ASCE 7, and 
the building code applicable to the project location.

1.2.2   Thermal Movements

Provide metal panel systems that allow for thermal movements resulting 
from the following maximum change (range) in ambient and surface 
temperatures by preventing buckling, opening of joints, overstressing of 
components, failure of joint sealants, failure of connections, and other 
detrimental effects.  Base engineering calculation on surface temperatures 
of materials due to both solar heat gain and nighttime-sky heat loss as 
follows:

Temperature Change (Range); 120 F, ambient; 180 F, material surfaces.

1.2.3   Water Penetration for Metal Roof Panels

No water penetration when tested according to ASTM E1646 at test-pressure 
difference of 2.86 lbf/sq.ft..

1.2.4   Water Penetration for Metal Wall Panels

No water penetration when tested according to ASTM E331 at a minimum 
differential pressure of 20 percent of inward-acting, wind-load design 
pressure of not less than 6.24 lbf/sq.ft. and not more than 12 lbf/sq. ft.

1.2.5   Wind-Uplift Resistance

Provide metal roof panel assemblies that comply with the building code in 
the geographic area where the construction will take place.

1.3   DEFINITIONS

ASTM DEFONLINE applies to this definition paragraph.

a.  Bay:  Dimension between main frames measured normal to frame (at 
centerline of frame) for interior bays, and dimension from centerline 
of first interior main frame measured normal to end wall (outside face 
of end-wall girt) for end bays.

b.  Building Length:  Dimension of the building measured perpendicular to 
main framing from end wall to end wall (outside face of girt to 
outside face of girt).
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c.  Building Width:  Dimension of the building measured parallel to main 
framing from sidewall to sidewall (outside face of girt to outside 
face of girt).

d.  Clear Span:  Distance between supports of beams, girders, or trusses 
(measured from lowest level of connecting area of a column and a 
rafter frame or knee).

e.  Eave Height:  Vertical dimension from finished floor to eave (the line 
along the sidewall formed by intersection of the planes of the roof 
and wall).

f.  Clear Height under Structure:  Vertical dimension from finished floor 
to lowest point of any part of primary or secondary structure, not 
including crane supports, located within clear span.

g.  Terminology Standard:  Refer to MBMA "Metal Building Systems Manual" 
for definitions of terms for metal building system construction not 
otherwise defined in this Section or in referenced standards.

1.4   SYSTEM DESCRIPTION

General:  Provide a complete system as described in Part 2.

a.  The loadhouse detail drawings, Loadhouse Manufacturer's catalog data, 
specifications, and manufacturer's descriptive and technical literature
 shall be submitted to the Contracting Officer for approval.

1.5   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.for information only.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Loadhouse Detail Drawings; G

SD-03 Product Data

Loadhouse Manufacturer's catalog data; G

SD-05 Design Data

Manufacturer's descriptive and technical literature; G

SD-08 Manufacturer's Instructions

shipping, handling, and storage; G

SD-11 Closeout Submittals

Manufacturer's Warranty; G

Contractor's Warranty for Installation; G
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1.6   SHIPPING, HANDLING AND STORAGE

1.6.1   Delivery

Coordinate delivery with the Contracting Officer. All shipping, handling, 
and storage shall be in accordance with manufacturer's recommendations and 
requirements.

1.7   COORDINATION

Coordinate size and location of concrete foundations and casting of 
anchor-bolt inserts into foundation walls and footings.  Concrete, 
reinforcement, and formwork requirements are specified in section on 
CAST-IN-PLACE CONCRETE.

Coordinate installation of electrical systems, which are specified in 
Division 26 - ELECTRICAL.

1.8   WARRANTY

1.8.1   Building System Warranty

Furnish manufacturer's no-dollar-limit warranty for the metal building 
system.  The warranty period is to be no less than 5 years from the date 
of acceptance of the work and be issued directly to the Government.  The 
warranty must provide that if within the warranty period, the metal 
building system shows evidence of deterioration resulting from defective 
materials and/or workmanship, correcting of any defects is the 
responsibility of the metal building system manufacturer.  Repairs that 
become necessary because of defective materials and workmanship while 
metal building system is under warranty are to be performed within 32 
hours after notification, unless additional time is approved by the 
Contracting Officer.  Failure to perform repairs within 32 hours of 
notification will constitute grounds for having emergency repairs 
performed by others and will not void the warranty.

PART 2   PRODUCTS

2.1   FREIGHT ISO CONTAINER

NEW 20' L X 9'6" H X 8'0" W STEEL DRY FREIGHT ISO CONTAINER
(Standard with (8) ISO corner fittings)

1.   FRONT END MODIFICATIONS

-   Cutout, frame & reinforce (1) each 36" wide x 80" high opening for 
personnel door. 

-   Supply & install a 36" wide x 80" high steel personnel door with 
hardware, fully weather stripped and countersunk with stainless steel 
handle on exterior and interior. 

-   Cut, frame & reinforce (1) each opening; 16" high x 26" wide for 
through the wall A/C unit. Provide temporary shipping cover. See attached 
sheets for exact location of the A/C unit. 

2.   REAR END MODIFICATIONS (Standard Double Cargo Doors)      
               
3.   CURBSIDE WALL MODIFICATIONS OR CUTOUTS   
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-   Supply & weld in place (3) each 1-5/8" Horizontal strut- full 
available length of container. 1st pc located 24" from finished floor, 
with each additional pc spaced 2' apart.  1-5/8" deep strut requires 
packer.  Weld in packer to make flush with insulation as needed.

4.   ROADSIDE WALL MODIFICATIONS OR CUTOUTS   
         
-   Supply & weld in place (3) each 1-5/8" Horizontal strut- full 
available length of container. 1st pc located 24" from finished floor, 
with each additional pc spaced 2' apart.  1-5/8" deep strut requires 
packer.  Weld in packer to make flush with insulation as needed.

5.   ROOF MODIFICATIONS OR CUTOUTS - N/A
                                                      

6.   FLOOR MODIFICATIONS

-   Paint floor gray. Non skid. 

7.   INTERIOR WALLS & CEILING, INSULATION & LININGS

-   Supply & install SBI standard insulation package in 20' containers 
which consists of 1 ½" foam insulation, 3/8" plywood with white textured 
plastic lining. 

8.   INTERIOR PARTITIONS WALLS & DOORS - N/A

9.   HEATING, VENTILATION, & AIR CONDITIONING SYSTEM (HVAC)

-   Window Air Conditioner/Electric Heat, Cool Heat, 12000 Cool /11000 
heat BtuH, Voltage 230/208, 6-20P NEMA Plug Configuration, Power Cord 
Length 6 Ft. 3.0 pint per hour dehumidification. Includes LCD display. 
Friedrich PN: YS12N33C. 

9.1.   DUCT WORK & FIRE DAMPERS - N/A

10.   ELECTRICAL & LIGHTING SYSTEMS 
-   Circuit 1- Lighting -(2) 4' long fluorescent light fixtures (3) bulbs 
each with dust & vapor covers with 1 light switch . Supply 20' power cord 
with NEMA 5-20P end. See drawings for exact location of the light switch.

10.1.   COMMUNICATION, CONTROL & ALARM WIRING SYSTEM - N/A

11.   SAFETY FEATURES, SMOKE DETECTORS, FIRE SYSTEMS - N/A

12.   BATH OR KITCHEN APPLIANCES, PLUMING & DRAIN SYSTEMS - N/A

13.   FURNITURE & BUILT-IN SHELVES & CABINETS - N/A

13.1.   INSTALL CUSTOMERS EQUIPMENT - N/A

13.2.   LOOSE EQUIPMENT, JACKS TWISTLOCKS, LIFTING LUGS, ETC. - N/A

14.   PAINTING SPECIFICATIONS & MARKINGS- INTERIOR & EXTERIOR:

-   20' Container Brush Blast (needed areas)
-   New exterior Marine grade paint on walls & roof -color:  White
-   20' Container Paint Preparation & Cleaning
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-   20' Container Primer & Top Coat
-   Markings: Original Unit Numbers

PART 3   EXECUTION

3.1   PREPARATION

Provide temporary shoring, guys, braces, and other supports during 
erection to keep the structural framing secure, plumb, and in alignment 
against temporary construction loading or loads equal in intensity of the 
building design loads.  Remove temporary support systems when permanent 
structural framing, connections, and bracing are in place, unless 
otherwise indicated.

3.2   DOOR AND FRAME INSTALLATION

Install doors and frames plumb, rigid, properly aligned, and securely 
fastened in place according to manufacturer's written instructions.  
Coordinate installation with metal panel flashings and other components.  
Caulk and seal perimeter of each door frame with elastomeric sealant 
compatible with metal panels. 

3.3   ACCESSORY INSTALLATION

3.3.1   General

Install accessories with positive anchorage to building and weather-tight 
mounting, and provide for thermal expansion.  Coordinate installation with 
flashings and other components.

3.3.2   Dissimilar Metals

Where dissimilar metals contact one another or corrosive substrates are 
present, protect against galvanic action by painting dissimilar metal 
surfaces with bituminous coating, by applying rubberized-asphalt 
underlayment to each surface, or by other permanent separation techniques 
as recommended by the metal building manufacturer.

3.3.3   Insulation

Comply with performance requirements and manufacturer's written 
installation instructions. Install insulation concurrently with metal 
panel installation, in thickness indicated to cover entire roof and wall 
area.

3.4   CLEAN-UP AND PROTECTION

3.4.1   Touch-Up Painting

After erection, promptly clean, prepare, and prime or re-prime field 
connections, rust spots, and abraded surfaces of prime-painted structural 
framing and accessories.  Clean and touch-up paint with manufacturer's 
touch-up paint.

3.5   WASTE MANAGEMENT

Separate waste in accordance with the Waste Management Plan, placing 
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copper materials, ferrous materials, and galvanized sheet metal in 
designated areas for reuse.  Close and seal tightly all partly used 
adhesives and solvents; store protected in a well-ventilated, fire-safe 
area at moderate temperature.

Collect and place scrap/waste debris in containers.  Promptly dispose of 
scrap/waste debris.  Do not allow scrap/waste debris to accumulate 
on-site; transport scrap/waste debris from government property and legally 
dispose of them.

3.6   WARRANTY

3.6.1   MANUFACTURER'S WARRANTY

Submit all manufacturers' signed warranties to Contracting Officer prior 
to final commissioning and acceptance.

3.6.2   CONTRACTOR'S WARRANTY for INSTALLATION

Submit contractor's warranty for installation to the Contracting Officer 
prior to final commissioning and acceptance.

        -- End of Section --
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SECTION 23 00 00

AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEMS
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI)

AHRI 410 (2001; Addendum 1 2002; Addendum 2 2005; 
Addendum 3 2011) Forced-Circulation 
Air-Cooling and Air-Heating Coils

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE 62.1 (2010; Errata 2011; INT 3 2012; INT 4 
2012; INT 5 2013) Ventilation for 
Acceptable Indoor Air Quality

ASHRAE 70 (2006; R 2011) Method of Testing for 
Rating the Performance of Air Outlets and 
Inlets

ASME INTERNATIONAL (ASME)

ASME AG 1 (2012) Code on Nuclear Air and Gas 
Treatment

ASTM INTERNATIONAL (ASTM)

ASTM A123/A123M (2013) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A924/A924M (2014) Standard Specification for General 
Requirements for Steel Sheet, 
Metallic-Coated by the Hot-Dip Process

ASTM B117 (2011) Standard Practice for Operating 
Salt Spray (Fog) Apparatus

ASTM B766 (1986; R 2008) Standard Specification for 
Electrodeposited Coatings of Cadmium

ASTM D1654 (2008) Evaluation of Painted or Coated 
Specimens Subjected to Corrosive 
Environments

ASTM D3359 (2009; E 2010; R 2010) Measuring Adhesion 
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by Tape Test

ASTM D520 (2000; R 2011) Zinc Dust Pigment

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA MG 1 (2011; Errata 2012) Motors and Generators

NEMA MG 10 (2001; R 2007) Energy Management Guide for 
Selection and Use of Fixed Frequency 
Medium AC Squirrel-Cage Polyphase 
Induction Motors

NEMA MG 11 (1977; R 2012) Energy Management Guide for 
Selection and Use of Single Phase Motors

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA)

SMACNA 1966 (2005) HVAC Duct Construction Standards 
Metal and Flexible, 3rd Edition

UNDERWRITERS LABORATORIES (UL)

UL 586 (2009) Standard for High-Efficiency 
Particulate, Air Filter Units

UL 6 (2007; reprint Nov 2014) Electrical Rigid 
Metal Conduit-Steel

UL 900 (2004; Reprint Feb 2012) Standard for Air 
Filter Units

UL Bld Mat Dir (2012) Building Materials Directory

DEPARTMENT OF ENERGY

HDBK 1169-2003 Nuclear Air Cleaning Handbook

1.2   SYSTEM DESCRIPTION

Furnish ductwork, piping offsets, fittings, and accessories as required to 
provide a complete installation.  Coordinate the work of the different 
trades to avoid interference between piping, equipment, structural, and 
electrical work.  Provide complete, in place, all necessary offsets in 
piping and ductwork, and all fittings, and other components, required to 
install the work as indicated and specified.

1.2.1   Mechanical Equipment Identification

Each space containing mechanical equipment will have diagrams of 
sufficient number to completely describe the equipment.  The diagrams will 
include reference to other diagrams to which the enclosure's equipment is 
connected.Where more than one chart or diagram per space is required, 
mount these in edge pivoted, swinging leaf, extruded aluminum frame 
holders which open to 170 degrees.
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1.2.1.1   Charts

Provide chart listing of equipment by designation numbers and capacities 
such as flow rates, pressure and temperature differences, heating and 
cooling capacities, horsepower, pipe sizes, and voltage and current 
characteristics.

1.2.1.2   Diagrams

Submit proposed diagrams, at least 2 weeks prior to start of related 
testing.  Provide neat mechanical drawings provided with laminated 
plastic, system diagrams that show the layout of equipment, piping, and 
ductwork, and typed condensed operation manuals explaining preventative 
maintenance procedures, methods of checking the system for normal, safe 
operation, and procedures for safely starting and stopping the system. 
Coordinate exact location of diagrams with PNSY, outside of Radiologically 
Controlled Areas.  

The following diagram submittals shall be submitted for each separate 
enclosure as follows:

M-140 Diagrams
DRE-7 Diagrams
RAE Diagrams
ACE-3 Diagrams

1.2.2   Service Labeling

Label equipment, including fans, air handlers, terminal units, etc. with 
labels constructed of engraved metal, or Metal Photo (anodized 
photosensitive aluminum) with no sharp edges or burrs.  Labels shall be in 
accordance with the typical examples below:

SERVICE LABEL AND TAG DESIGNATION

Filter Housing FH -

Fan F - 

Heat Pump HP - _____

Ceiling Fan CF - _____

Electric Unit Heater EUH - _____

Rooftop Unit RTU -

      

Identify similar services with different temperatures or pressures.  Where 
pressures could exceed 125 pounds per square inch, gage, include the 
maximum system pressure in the label.  Label and arrow piping in 
accordance with the following:

a.  Each point of entry and exit of pipe passing through walls.

b.  Each change in direction, i.e., elbows, tees.
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c.  In congested or hidden areas and at all access panels at each point 
required to clarify service or indicated hazard.

d.  In long straight runs, locate labels at distances within eyesight of 
each other not to exceed 75 feet.  All labels shall be visible and 
legible from the primary service and operating area.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  
Approval by the Architect or Engineer of Record is required for submittals 
with an "AE" designation. When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

M-140 Detail Drawings; G, AE
DRE-7 Detail Drawings; G, AE
RAE Detail Drawings; G, AE
ACE-3 Detail Drawings; G, AE
M-140 Diagrams; G, AE
DRE-7 Diagrams; G, AE
RAE Diagrams; G, AE
ACE-3 Diagrams; G, AE

SD-03 Product Data

M-140 Airflow Measuring Station; G, AE
DRE-7 Airflow Measuring Station; G, AE
RAE Airflow Measuring Station; G, AE
M-140 Dampers and Actuators; G, AE
DRE-7 Dampers and Actuators; G, AE
RAE Dampers and Actuators; G, AE
Diffusers; G, AE
Registers and Grilles; G, AE
ACE-3 Air Handling Unit; G, AE
Flexible Duct Connectors; G, AE
Duct Access Panel; G, AE
Identification Plates; G, AE
Combination Pressure Gage/Sensor/Transmitters; G, AE

SD-06 Test Reports

Test Procedures; G, AE
Performance Tests; G, AE

SD-08 Manufacturer's Instructions

Manufacturer's Installation Instructions; G
Operation and Maintenance Training; G

SD-10 Operation and Maintenance Data

M-140 Operation and Maintenance Manuals; G
DRE-7 Operation and Maintenance Manuals; G
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RAE Operation and Maintenance Manuals; G
ACE-3 Operation and Maintenance Manuals; G
ACE-3 Air Handling Unit; G, AE

1.4   QUALITY ASSURANCE

Except as otherwise specified, approval of materials and equipment is 
based on manufacturer's published data.

a.  Where materials and equipment are specified to conform to the 
standards of the Underwriters Laboratories, the label of or listing 
with reexamination in UL Bld Mat Dir , and UL 6  is acceptable as 
sufficient evidence that the items conform to Underwriters 
Laboratories requirements.  In lieu of such label or listing, submit a 
written certificate from any nationally recognized testing agency, 
adequately equipped and competent to perform such services, stating 
that the items have been tested and that the units conform to the 
specified requirements.  Outline methods of testing used by the 
specified agencies.

b.  Where materials or equipment are specified to be constructed or 
tested, or both, in accordance with the standards of the ASTM 
International (ASTM), the ASME International (ASME), or other 
standards, a manufacturer's certificate of compliance of each item is 
acceptable as proof of compliance.

c.  Conformance to such agency requirements does not relieve the item from 
compliance with other requirements of these specifications.

1.4.1   Prevention of Corrosion

Protect metallic materials against corrosion.  Manufacturer shall provide 
rust-inhibiting treatment and standard finish for the equipment 
enclosures.  Do not use aluminum in contact with earth, and where 
connected to dissimilar metal.  Protect aluminum by approved fittings, 
barrier material, or treatment.  Ferrous parts such as anchors, bolts, 
braces, boxes, bodies, clamps, fittings, guards, nuts, pins, rods, shims, 
thimbles, washers, and miscellaneous parts not of corrosion-resistant 
steel or nonferrous materials shall be hot-dip galvanized in accordance 
with ASTM A123/A123M  for exterior locations and cadmium-plated in 
conformance with ASTM B766 for interior locations.

Ductwork insulation shall be wrapped and sealed with a durable, weather 
proof material to prevent infiltration of moisture. Moisture indicating 
strips, provided by the government, shall be applied by the government as 
an aid for future inspections to provide indication whether or not the 
duct work ever became wetted.

1.4.2   Asbestos Prohibition

Do not use asbestos and asbestos-containing products.

1.4.3   Detail Drawings

Submit detail drawings showing equipment layout, including assembly and 
installation details and electrical connection diagrams; ductwork layout 
showing the location of all supports and hangers, typical hanger details, 
gauge reinforcement, reinforcement spacing rigidity classification, and 
static pressure and seal classifications.  Include any information 

SECTION 23 00 00  Page 7



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

required to demonstrate that the system has been coordinated and functions 
properly as a unit on the drawings and show equipment relationship to 
other parts of the work, including clearances required for operation and 
maintenance.  Submit drawings showing bolt-setting information, and 
foundation bolts prior to concrete foundation construction for all 
equipment indicated or required to have concrete foundations.  Submit 
function designation of the equipment and any other requirements specified 
throughout this Section with the shop drawings.

The following detailed drawings submittls shall be submitted for each 
enclosure as follows:

M-140 Detail Drawings
DRE-7 Detail Drawings
RAE Detail Drawings
ACE-3 Detail Drawings

1.4.4   Test Procedures

Submit proposed test procedures and test schedules for the ductwork leak 
test, and performance tests of systems, at least 2 weeks prior to the 
start of related testing. Refer to  Specification 23 23 00 REFRIGERANT 
PIPING  for testing of refigerant lines.

1.5   DELIVERY, STORAGE, AND HANDLING

Protect stored equipment at the jobsite from the weather, humidity and 
temperature variations, dirt and dust, or other contaminants.  
Additionally, cap or plug all pipes until installed.

PART 2   PRODUCTS

2.1   STANDARD PRODUCTS

Except for the fabricated duct, plenums and casings specified in 
paragraphs "Metal Ductwork" and "Plenums and Casings for Field-Fabricated 
Units", 
provide components and equipment that are standard products of  
manufacturers regularly engaged in the manufacturing of products that are 
of a similar material, design and workmanship.  This requirement applies 
to all equipment, including diffusers, registers, fire dampers, and 
balancing dampers.

a.  Standard products are defined as components and equipment that have 
been in satisfactory commercial or industrial use in similar 
applications of similar size for at least two years before bid opening.

b.  Prior to this two year period, these standard products shall have been 
sold on the commercial market using advertisements in manufacturers' 
catalogs or brochures.  These manufacturers' catalogs, or brochures 
shall have been copyrighted documents or have been identified with a 
manufacturer's document number.

c.  Provide equipment items that are supported by a service organization.  
Where applicable, provide equipment that is an ENERGY STAR Qualified 
product or a Federal Energy Management Program (FEMP) designated 
product.
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2.2   IDENTIFICATION PLATES

In addition to standard manufacturer's identification plates, provide 
engraved aluminum identification plates for each piece of mechanical 
equipment.  Identification plates are to designate the function of the 
equipment.  Submit designation with the shop drawings to be approved by PNS.  
Letters shall be upper case.  Identification plates 1-1/2-inches high and 
smaller shall be 1/16-inch thick, with engraved lettering 1/8-inch high; 
identification plates larger than 1-1/2-inches high shall be 1/8-inch 
thick, with engraved lettering of suitable height.  Identification plates 
1-1/2-inches high and larger shall have beveled edges.  Install 
identification plates using mechancial fasteners in a manner that does not 
jeopardize the equipment housing for which it serves.

2.3   EQUIPMENT GUARDS AND ACCESS

Fully enclose or guard belts, pulleys, chains, gears, couplings, 
projecting setscrews, keys, and other rotating parts exposed to personnel 
contact according to OSHA requirements.  Properly guard or cover with 
insulation of a type specified, high temperature equipment and piping 
exposed to contact by personnel or where it creates a potential fire 
hazard.  The requirements for catwalks, operating platforms, ladders, and 
guardrails are specified in Section 05 50 13 MISCELLANEOUS METAL 
FABRICATIONS.

2.4   ELECTRICAL WORK

a.  Provide motors, controllers, integral disconnects, contactors, and 
controls with their respective pieces of equipment, except controllers 
indicated as part of motor control centers.  Provide electrical 
equipment, including motors and wiring, as specified in Section 
26 20 00  INTERIOR DISTRIBUTION SYSTEM.  Provide manual or automatic 
control and protective or signal devices required for the operation 
specified and control wiring required for controls and devices 
specified, but not shown.  For packaged equipment, include 
manufacturer provided controllers with the required monitors and timed 
restart.

b.  For single-phase motors, provide high-efficiency type, 
fractional-horsepower alternating-current motors, including motors 
that are part of a system, in accordance with NEMA MG 11.  Integral 
size motors shall be the premium efficiency type in accordance with 
NEMA MG 1.

c.  For polyphase motors, provide squirrel-cage medium induction motors, 
including motors that are part of a system, and that meet the 
efficiency ratings for premium efficiency motors in accordance with 
NEMA MG 1.  Select premium efficiency polyphase motors in accordance 
with NEMA MG 10.

d.  Provide motors in accordance with NEMA MG 1 and of sufficient size to 
drive the load at the specified capacity without exceeding the 
nameplate rating of the motor.  Provide motors rated for continuous 
duty with the enclosure specified.  Provide motor duty that allows for 
maximum frequency start-stop operation and minimum encountered 
interval between start and stop.  Provide motor torque capable of 
accelerating the connected load within 20 seconds with 80 percent of 
the rated voltage maintained at motor terminals during one starting 
period.  Provide motor starters complete with thermal overload 
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protection and other necessary appurtenances.  Fit motor bearings with 
grease supply fittings and grease relief to outside of the enclosure.  
All motors shall be direct-drive.

e.  Where two-speed or variable-speed motors are indicated, solid-state 
variable-speed controllers are allowed to accomplish the same 
function.  Use solid-state variable-speed controllers for motors rated 
10 hp or less and adjustable frequency drives for larger motors. 

2.5   ANCHOR BOLTS

Provide anchor bolts for equipment placed on concrete equipment pads or on 
concrete slabs.  Bolts to be of the size and number recommended by the 
equipment manufacturer and located by means of suitable templates.  
Installation of anchor bolts shall not degrade the surrounding concrete.

2.6   INDOOR AIR QUALITY

Provide equipment and components that comply  with the requirements of 
ASHRAE 62.1  unless more stringent requirements are specified herein.

2.7   DUCT SYSTEMS

2.7.1   Metal Ductwork

Provide metal ductwork construction, including all fittings and 
components, that complies with SMACNA 1966,  ASME AG 1 , HDBK 1169-2003  as 
supplemented and modified by this specification .

a.  Ductwork shall be constructed meeting the requirements for the duct 
system static pressure specified in APPENDIX D of Section 23 05 93 
TESTING, ADJUSTING AND BALANCING FOR HVAC.

b.  Provide radius type elbows with a centerline radius of 1.5 times the 
width or diameter of the duct where space permits.  Otherwise, elbows 
having a minimum radius equal to the width or diameter of the duct or 
square elbows with factory fabricated turning vanes are allowed.

c.  Provide ductwork that meets the requirements of SMACNA Seal Class A.  
Sealing requirements include all transverse joints, longitudinal 
seams, and duct wall penetrations. The resulting seal class is 6 for 
rectangular metal ducts, and 3 for round and oval metal ducts.

d.  Sealants are not allowed. RTV caulking, adhesives, sealant, or other 
similar products are not permitted to be used to smooth or seal any 
duct surface or joint. A minimal amount of adhesive is permitted to 
adhere flanged gaskets to a flanged face to facilitate joint makeup; 
however application is limited to mating surface between the flange 
and gasket such that it does not aid in sealing the joint.

e.  Material for ductwork and ductwork supports shall be capable of 
meeting all requirements of Article SA-4000 of ASME AG-1. Materials 
shall be in conformance with the ASTM materials listed in Table 
AA-3100 of ASME AG-1. Materials selected shall be evaluated for 
suitability with service conditions and compatibility with other 
materials used in duct construction.

f.  Duct shall be fabricated from unpainted Type 304 stainless steel sheet 
/ plate / shapes meeting ASTM A240 or ASTM A276, as applicable, or 
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unpainted aluminum alloy 5052 or 5086 sheet/plate/shapes meeting ASTM 
B209 or ASTM B221, as applicable.

g.  A grade designation is usually required to determine the minimum 
strength of the material. If the specific grade material has an 
assigned minimum yield and tensile strength, these values shall be 
used for design purposes. If values have not been established and 
assigned, then tests in accordance with the procedures outlined in 
Article AA-3000 of ASME AG-1 shall be performed to ensure that the 
strength of the material meets the required design stress values.

h.  Ductwork and ductwork supports shall be designed in accordance with 
the requirements of Article AA-4000 and SA-4000 of ASME AG-1-2015.

i.  Measures shall be established for controlling and identifying material 
substitutions throughout the manufacturing and installation process. 
Substitute materials shall be equivalent, or exceed the requirements 
of Table AA-3100 of ASME AG-1, as determined by the government.

j.  Where space permits, round duct is preferred over rectangular duct 
because round duct is stronger (particularly under negative or 
collapsing pressure); is more economical for the high-pressure 
construction often required for nuclear applications; provides more 
uniform airflow; and is easier to join and seal than a rectangular 
duct.

k.  Ducting section interface joints may be straight welded joints which 
are assembled onsite, forming a continuous ducting section or 
fabricated as sections with welded flanges to be assembled on site. 
All welded joints shall be included in the DALT and therefore welding 
for each test section must be complete prior to performing DALT. 
Sealing of test boundaries for each section is only permitted at 
flanged joints.

2.7.1.1   Flanged Joint Location:  

a.  At a minimum, flanged joints must be present, adjacent to the exterior 
wall surface of each ducting wall penetration, with adequate clearance 
around joint to access all fastening hardware once wall construction 
and insulated panel installation is complete. Refer to design drawings 
for minimum mandatory flanged joint locations.

b.  Where ducting wall penetrations exist such that ducting continues into 
interior of the enclosure, a flanged joint must also be present, 
adjacent to the interior wall, with adequate clearance around joint to 
access all fastening hardware once wall construction and plascore wall 
installation is complete.

c.  Ducting sections shall also have bolted flanges at convenient 
locations such that once the system is installed it can later be 
disassembled into manageable sections to be rigged away without the 
need for cutting.

d.  All transverse duct joints shall have continuous 1-1/2 inch wide 
flanges that turn outside of the air stream.

e.  The flange design shall provide access to all flange fasteners from 
the exterior of the duct.Flange material shall be structural flat bar 
or angle.
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f.  All flanges shall be drilled or punched with equally spaced 7/16 inch 
diameter bolt holes.Center of the bolt hole pattern shall be 9/16 inch 
from the outside edge of the flange.Bolt hole spacing on centers shall 
be 4" maximum.

g.  All flanged joints must be continuously welded around the entire 
perimeter of the interior and exterior seams where the flange meets 
the duct (per Figure 5.2 - Acceptable Transverse Joints of the DOE 
HDBK 1169-2003).

h.  Mating flanges must be straight and parallel, and maintain 
"duct-flange perpendicularity" such that flanges are square and 
uniformly compress the gasket after fasteners are tightened (per 
Article SA-6000 of ASME AG-1).

2.7.1.2   Gaskets & Joint Makeup:

a.  All transverse flange joints shall be joined using gaskets and 
fasteners (bolts, nuts with nylon inserts, and washers). Washers shall 
be used on both external faces of each bolt hole along each flanged 
joint, i.e. one washer captured by the bolt head, and the other washer 
captured by the nut on the other end.

b.  Gasket tape or other sealant compounds are not acceptable to be used 
as a gasket for Level 2 or Level 4 joint makeup. RTV caulking, 
adhesives, sealant, or other similar products are not permitted to be 
used to smooth or seal any duct surface or joint. A minimal amount of 
adhesive is permitted to adhere flanged gaskets to a flanged face to 
facilitate joint makeup, however application is limited to mating 
surface between the flange and gasket such that it does not aid in 
sealing the joint.

c.  Gaskets for flanged joints must have a matching bolting pattern such 
that the gasket material is fully captured by the fastening hardware.

d.  Gasket dimensions shall be ¼ inch thick x 1-1/2 inches wide.

e.  Gaskets shall be continuous or have tightly interlocking (dove tailed) 
seams.

f.  If gasket seams are necessary, the seams shall be located so that bolt 
holes through the gaskets do not intersect a seam.

g.  Gasket material shall be solid neoprene meeting Grade 2C5, 30-40  
durometer, Shore-A.

h.  Flange fasteners shall be 3/8 inch diameter, non-plated, corrosion 
resistant, and self locking.

i.  Bolts shall be sized to provide at least two full thread protrusions 
past the nut end when the gasket is properly compressed. Nuts shall 
include a nylon insert to prevent backing out.

j.  Prior to bolting of flanges: gaskets shall be visually examined to 
ensure conformance with specified dimensional tolerances and be 
verified free of cracks, tears, breaks, or any other defect.

k.  Bolts shall be tightened in an alternating opposed pattern until 
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uniform gasket compression can be visually verified.

l.  Following bolting of flanges: bolts shall be examined to ensure bolts 
are in place. Gasket material shall be inspected and verified for 
uniform compression to ensure leak tightness. Gaskets shall be free of 
cracks, tears, breaks, or any other defects.

2.7.1.3   Ductwork Sheet-metal thickness & Reinforcement:

For Negative Pressure -

For round ductwork under negative pressure, sheet-metal thickness shall be 
as specified in Table 5.1 of DOE-HDBK 1169-2003.
For round ductwork under negative pressure, reinforcement shall be as 
specified in Table 5.2 of DOE-HDBK 1169-2003.
For rectangular duct under negative pressure, sheet-metal thickness shall be 
as specified in Table 5.3 of DOE-HDBK 1169-2003.
For rectangular duct under negative pressure, reinforcement shall be as 
specified in Table 5.4 of DOE-HDBK 1169-2003.

For Positive Pressure -

For round ductwork under positive pressure, sheet-metal thickness shall be 
minimum 16 gauge.

2.7.1.4   Flexible Duct Connectors

a.  Provide flexible duct connections at both up and downstream interface 
connections of the RAE Ventilation skid and where specified on the 
design drawings in accordance to DOE-HDBK-1169-2003 section 5.4.2.3 to 
widthstand system pressures of +/- 20" w.g. Solid neoprene or EPDM. 
Equivalent flexible materials reinforced with fiberglass qualified for 
the temperature, pressure, relative humidity of the environment may be 
substituted and submitted for approval. Utilize a stainless steel 
bolted retaining ring to the mating flange with bolt spacing 4" max on 
center and corrosion resistant stainless steel bolts, nuts and 
washers. Nuts must contain nylon insert to prevent backing off and 
loosening over time. Washers shall be installed to be captured by the 
bolt head and nut.

2.7.1.5   Insulated Nonmetallic Flexible Duct Runouts

Flexible duct runouts shall not be used.

2.7.2   Duct Access Panel

Provide 8 inch x 8 inch stainless steel sandwich type access panel with UL 
1978 listed rating as well as NFPA 96. Fasten to ductwork with stainless 
bolts and nuts at each corner and two in the center of the panel. Panel 
shall be air tight and meet the pressure class of the system which it 
serves. Provide four 8 inch extension studs, washers, and fasteners for 
insulation attachment and label with "Access Panel".  This is a bolted, 
removable access panel and not a hinged door.  Bolt spacing is 4" O.C. 
maximum, consistent with flanged joints.

2.7.3   Dampers

a.  Damper housings and actuator shaft seals shall be selected with 
consideration to being capable of withstanding the max operating 
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pressure and rated for minimal frame leakage during operation. This 
leakage is with concern to pressure boundary leakage which is 
independent of damper shutoff leakage.

b.  Dampers must be capable of being remotely operated with a manual 
override handle unless otherwise specified.

c.  Dampers must be procured with flanged connections to adapt to 
connecting duct work and so that they may be removed for maintenance 
as necessary.

d.  Dampers must be of the correct design function per DA-1320 of ASME 
AG-1 to suit each dampers intended purpose.

2.7.3.1   Square or Rectangular Dampers

a.  Duct Height  16 inches and Less, Greenheck HCD-330, or equal

(1)  Frames

Damper frame shall be a minimum of 14 ga. Type 304SS or Type 316SS 
formed into a 8" x 2" channel with 2" flanges. Damper shall be 
rated up to 25 in. wg.

(2)  Blades
Damper blades shall be 12 ga.  airfoil shape galvanized steel. 
Each blade shall be symmetrical relative to its axle pivot point, 
presenting identical performance characteristics with air flowing 
in either direction through the damper. Provide symmetrical blades 
of varying size as required to completely fill the damper opening. 
Blade orientation is horizontal. Blade operation is opposed. 
Provide EPDM or Silicone blade seals. Each blade stop (at top and 
bottom of damper frame) shall occupy no more than ½" of the damper 
opening area to allow for maximum free area and to minimize 
pressure loss across the damper. Dampers shall have a maximum 
leakage of 3 cfm/sq. ft. @ 1 in. wg.

   
(3)  Blade Axles:  To support the blades of round dampers, provide 

galvanized steel shafts supporting the blade the entire duct 
diameter frame-to-frame.  Axle shafts shall extend through 
standoff bracket and hand quadrant.

Width Height Material Square Shaft

Maximum 19 inches Maximum 12 inches Galvanized Steel Minimum 3/4 inch

More than 19 
inches

Maximum 12 inches Galvanized Steel Minimum 3/4 inch

(4)  Axle  Bearings:  Support the shaft on each end at the frames with 
shaft bearings.  Shaft bearings configuration shall be a pressed 
fit nd shall be external bronze sleeve type press fit into the 
damper frame. Shafts seals shall be leak tight.

(5)  Control Shaft/Hand Quadrant:  Provide dampers with accessible 
locking-type control shaft/hand quadrant operators.
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Provide stand-off mounting brackets, bases, or adapters for the 
locking-type quadrant operators on dampers installed on ducts to 
be thermally insulated.  Stand-off distance shall be a minimum of 
50 mm (2 inches) off the metal duct surface.  Stand-off mounting 
items shall be integral with the operator or standard accessory of 
the damper manufacturer.

(6)  Finish:  Mill Galvanized

2.7.3.2   Round Dampers, Greenheck HCDR-350, or equal

    a.  Frames: Damper frame shall be a minimum of 12 ga. Type 304SS formed 
into a rolled channel frame with a minimum 1 ¼ inch flange. Damper 
shall be rated up to 20 in. wg. maximum pressure differential with 
maximum velocity rating of 6400 fpm.

  
b.  Blades: Damper blades shall be a minimum 10 ga. steel blade and 

reinforced as required to meet the system pressures it will be 
installed in. Blade orientation is horizontal. Stainless steel blades 
are optional.

c.  Blade Axles:  To support the blades of round dampers, provide 
galvanized steel shafts supporting the blade the entire duct diameter 
frame-to-frame.  Axle shafts shall extend through standoff bracket and 
hand quadrant.

Size Shaft Size and Shape

4 to 20 inches Minimum 3/8 inch square

 22 to 30 inches Minimum 1/2 inch square

 32 to 40 inches Minimum 3/4 inch square

 
d.  Axle  Bearings:  Support the shaft on each end at the frames with 

shaft bearings constructed of oil-impregnated bronze, or solid nylon, 
or a solid plastic equivalent to nylon.  Shaft bearings configuration 
shall be a pressed fit to provide a  tight joint between blade shaft 
and damper frame.

       
e.  Control Shaft/Hand Quadrant:

Provide dampers with accessible locking-type control shaft/hand 
quadrant operators.   

Provide stand-off mounting brackets, bases, or adapters for the 
locking-type quadrant operators on dampers installed on ducts to be 
thermally insulated.  Stand-off distance shall be a minimum of 2 inches
 off the metal duct surface.  Stand-off mounting items shall be 
integral with the operator or standard accessory of the damper 
manufacturer.

f.  Finish: Mill Galvanized
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2.7.4   Bubbletight Dampers, Greenheck HBTR-451, or equal

    a.  Frames: Damper frame shall be a minimum of 12 ga. Type 304SS formed 
into a rolled channel frame with a minimum 1 ¼ inch flange. Damper 
shall be rated up to 20 in. wg. maximum pressure differential with 
maximum velocity rating of 6400 fpm. Provide bolt holts on both 
flanges.

  
b.  Blades: Damper blades shall be a minimum 12 ga. 304SS stainless steel 

double skin blade with Hi Pro Polyester finish and reinforced as 
required to meet 30" wc. Provide full open and full close stops with 
silicone blade seals.

c.  Blade Axles:  To support the blades of round dampers, provide 303SS 
stainless steel steel shafts supporting the blade the entire duct 
diameter frame-to-frame.  Axle shafts shall extend through standoff 
bracket and hand quadrant with double gland seal.

d.  Performance:  Damper shall be tested in accordance to AMCA standard 
500-D Bubble Tight Test at 30 in. wg prior to shipping. Temperature 
range shall be up to 250 deg F.

2.7.5   Engineered Vent Airflow Measuring Stations

a.  Quick Disconnects: Provide female quick disconnect flange for each 
location where a flexible vent line will be attached per design 
drawings. Flow stations and dampers shall be installed at each 
location to support engineered vent line installation as indicated on 
the design drawings.

b.  Airflow Measuring Stations: Provide quantity air flow measuring 
station complete with combination upstream honeycomb air equalizer and 
straightener with automatic averating pitot tubes that measure static 
and total pressure compenents of airflow, 0-2,000 CFM capacity.

The airflow measuring station shall contain multiple total and static 
presure sensors positioned in a log-Tchebycheff pattern.

Locate the airflow station as shown on the design drawings.

Consult the manufacturer's literature for minimum installation 
requirements for locating the air flow measuring station in relation 
to other air stream disturbances such as elbows, branches, or 
transitions.

The casing shall be aluminum with continuously welded 1-1/2 inch 
flanges, stainless steel headers and stainless steel barbed fittings 
for use with 3/16 ID Tygon tubing, and stainless steel fittings for 
use with CRES tubing connecting to its respective pressure sensor.

Stations shall be AMCA certified and be capable of measuring airflow 
rates within accuracy of +/- 2%.

The maximum allowable unrecovered pressure drop caused by the station 
shall not exceed 0.085 inches w.g. at 2,000 FPM , or 0.30 inches w.g. 
at 4,000 FPM.

Airflow Monitor Corporation model Aluminum LO-flo Pitot Tranverse 
Station or equivalent (as evidenced with supportive product 
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specifications).

Airflow station components must be rated for the anticipated 
structural capability pressure and leak tightness at the max operating 
system pressure as specified on the design documents. Refer to 
specification section 23 74 00 section 2.2.3.6 for Combination 
Pressure Gage/Sensor/Transmitters required for each airflow station. 
Submit for approval.  

Flow stations must be able to withstand and be leak tight at the max 
operating pressure at each components respective location in the 
system as specified by the government.

c.  Dampers and Actuators: Each engineered vent line shall be equipped 
with a round isolation and control damper and actuator. Damper shall 
be a heavy-duty industiral control damper with bolted flanged style 
frame rated up to 20 in. wg. Frame shall be 304  stainless steel with 
stainless steel blade and EPDM seals and rolled bar stop. Axle bearing 
shall be an external bronze sleeve wiht O-ring and plated steel axle. 
Basis of design model shall be Greenheck HCDR, or equal. 

The actuator shall be motorized and capable of manual override, be 
proportionally control, electronic fail-safe, 24VDC, and direct 
coupled. Actuator shall not automatically close upon loss of power or 
signal. Basis of design is Belimo NKQX24-MFT, or equal.

The following separate submittals for equipment shall be provided as 
follows:

M-140 Airflow Measuring Station
DRE-7 Airflow Measuring Station
RAE Airflow Measuring Station

M-140 Dampers and Actuators
DRE-7 Dampers and Actuators
RAE Dampers and Actuators

2.7.6   Diffusers, Registers, and Grilles

Provide factory-fabricated units of corrosion-resistant steel or aluminum 
that distribute the specified quantity of air evenly over space intended 
without causing noticeable drafts, air movement faster than 50 fpm in 
occupied zone, or dead spots anywhere in the conditioned area.  Provide 
outlets for diffusion, spread, throw, and noise level as required for 
specified performance.  Certify performance according to ASHRAE 70.  
Provide sound rated and certified inlets and outlets according to ASHRAE 70.  
Provide sound power level as indicated.

2.7.6.1   Diffusers

For the ACE building provide ceiling diffuser types indicated.  

For supply diffusers in M-140 towers and RAE-4 provide perforated assembly 
built from 20 ga ribbed spiral lockseam duct with 180 degree perforations 
and 23 percent open area. Provide appropriately sized orifice plates at 
predetermined locations along the assembly length for uniform and 
perpendicular airflow distribution. Submit manufacturer's analysis for 
orifice plates and locations with product data.

SECTION 23 00 00  Page 17



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

2.7.6.2   Registers and Grilles

Furnish and install screened faced stainless steel, aluminum or powder 
coated supply (for DRE-7 only) and return grilles of the sizes and 
mounting types indicated on the plans and outlet schedule.  The grille 
face shall consist of 10 ga. hot rolled steel with 10 ga wire mesh secured 
by welded angles behind the faceplate. The grilles are to be bolted to the 
duct or wall slecve penetration. Bolt hole pattern shall be coordinated 
with the duct or wall sleeve studs either from the factory or field 
drilled to match.

2.8   AIR SYSTEMS EQUIPMENT

2.8.1   Fans

Refer to specification section 23 74 00 PACKAGED, OUTDOOR, SKID-MOUNTED 
HEATING AND COOLING SYSTEM for HVAC skid fan requirements.

2.8.2   Coils

Provide fin-and-tube type coils constructed of seamless copper tubes and 
aluminum or copper fins mechanically bonded or soldered to the tubes.  
Provide copper tube wall thickness that is a minimum of 0.024 inches.  
Provide red brass tube wall thickness that is a minimum of 0.049 inches.  
Provide aluminum fins that are 0.0075 inch minimum thickness.  Provide 
copper fins that are 0.0045 inch minimum thickness.  Provide casing and 
tube support sheets that are not lighter than 16 gauge galvanized steel, 
formed to provide structural strength.  Coil housing shall be leak-tight.  
When required, provide multiple tube supports to prevent tube sag.  Test 
each coil at the factory under water at not less than 400 psi air pressure 
and make suitable for 200 psi working pressure and 300 degrees F operating 
temperature unless otherwise stated.  Mount coils for counterflow 
service.  Rate and certify coils to meet the requirements of AHRI 410 .

2.8.2.1   Eliminators

Moisture eliminators shall not be used. Cooling coils shall be guaranteed 
from the manufacturer for zero moisture carryover at max design conditions.

2.8.2.2   Corrosion Protection for Coastal Installations

Provide corrosion resistant coating for condensor coils.

2.8.3   Air Filters

List air filters according to requirements of UL 900 , except list high 
efficiency particulate air filters of 99.97 percent efficiency by the 
aerosol test method under the Label Service to meet the requirements of 
UL 586 .

2.8.3.1   High-Efficiency Particulate Air (HEPA) Filters

Refer to 23 74 00 PACKAGE, OUTDOOR, SKID-MOUNTED HEATING AND COOLING 
SYSTEM and 23 40 00.00 10 RADIOLOGICAL AIR FILTRATION SYSTEM.
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2.9   AIR HANDLING UNITS

2.9.1   Factory-Fabricated Air Handling Units

ACE Rooftop Unit. Provide a packaged rooftup heat pump unit for the ACE 
building capable of meeting the performance specified on the design 
drawings.

a. General. The operating range shall be betw een 115 deg F and 0 deg F in 
cooling as standard from the factory for units with microprocessor 
controls. Cooling performance shall be rated in accordance w ith ARI 
testing procedures. All units shall be factory assembled, internally 
wired, fully charged with R-410A, and 100 percent run tested to check 
cooling operation, fan and blower rotation, and control sequence 
before leaving the factory. Wiring internal to the unit shall be 
colored and numbered for simplified identification. Units shall be UL 
listed and labeled, classified in accordance for Central Cooling Air 
Conditioners.

b. Casing. Unit casing shall be constructed of zinc coated, heavy gauge, 
and galvanized steel. Exterior surfaces shall be cleaned, 
phosphatized, and finished w ith a w eather-resistant baked enamel 
finish. Unit's surface shall be tested 672 hours in a salt spray test 
in compliance with ASTM B117. Cabinet construction shall allow for all 
maintenance on one side of the unit. All exposed vertical panels and 
top covers in the indoor air section shall be insulated with a 
cleanable foil-faced, fire-retardant permanent, odorless glass fiber 
material. All insulation edges shall be either captured or sealed. The 
unit's base pan shall have no penetrations w ithin the perimeter of 
the curb other than the raised 1 1/8" high dow nflow supply/return 
openings to provide an added w ater integrity precaution, if the 
condensate drain backs up. The base of the unit shall have provisions 
for forklift and crane lifting, with forklift capabilities on three 
sides of the unit. The top cover shall be one piece construction or, w 
here seams exist, it shall be double-hemmed and gasket-sealed. The 
ribbed top adds extra strength and enhances w ater removal from unit 
top.

c. Filters. Provide 2" pleated MERV 13 media filters.

d. Compressor. Units shall have direct-drive, hermetic, scroll type 
compressors with centrifugal type oil pump. Motor shall be suction 
gas-cooled and shall have a voltage utilization range of plus or minus 
10 percent of unit nameplate voltage. Internal overloads shall be 
provided with the scroll compressors.Provide crancase heater as 
standard.

e. Refrigerant and coils.  Provide service pressure ports, and refrigerant 
line filter driers. An area shall be provided for replacement suction 
line driers.

Provide internally finned, 5/16" copper tubes mechanically bonded to a 
configured aluminum plate fin shall be standard. Coils shall be leak 
tested at the factory to ensure the pressure integrity. The evaporator 
coil and condenser coil shall be leak tested to 650 psig and pressure 
tested to 450 psig. The heat pump shall include a removable, 
reversible, double-sloped condensate drain pan with through the base 
condensate drain.
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Provide epoxy coated condenser coils with a thermoset vinyl coating 
that is bonded to the aluminum fin stock prior to the fin stamping 
process.

f. Condenser Fan. The outdoor fan shall be direct-drive, statically and 
dynamically balanced, draw-through in the vertical discharge position. 
The fan motor shall be permanently lubricated and shall have built-in 
thermal overload protection.

g. Indoor Fan. Fan shall be direct drive type,  thermally protected and 
meet the U.S. Energy Policy Act of 1992 (EPA CT).

h. Controls. Unit shall be completely factory-wired w ith necessary 
controls and contactor pressure lugs or terminal block for power
wiring. Unit shall provide an external location for mounting a fused 
disconnect device. Microprocessor controls provide for volt control 
functions. The resident control algorithms shall make all heating, 
cooling, and/or ventilating decisions in response to electronic 
signals from sensors measuring indoor and outdoor temperatures. The 
control algorithm maintains accurate temperature control, minimizes 
drift from set point, and provides better building comfort. A 
centralized Microprocessor shall provide anti-short cycle timing and 
time delay
between compressors to provide a higher level of machine protection.

Phase monitor shall provide 100% protection for motors and compressors 
against problems caused by phase loss, phase imbalance, and phase 
reversal. Phase monitor is equipped w ith an LED that provides an ON 
or FAULT indicator. The module will automatically reset from a fault 
condition.

A BACnet communications interface shall allow the unit to communicate 
directly with a generic open protocol BACnet MS/TP Network Building 
Automation System Controls.

i. Provide a GFCI, 120v/15amp, 2 plug, convenience outlet with a service 
receptacle disconnect. The convenience outlet shall be powered from 
the line side of the disconnect or circuit breaker, and therefore 
shall not be affected by the position of the disconnect or circuit 
breaker.

j. Electric heat modules shall be provided within the unit. Electric 
heater elements shall be constructed of heavy-duty nickel chromium 
elements internally delta connected for 240 volt, wye connected for 
480 and 600 volt. Staging shall be achieved through internal heat pump 
controller. Each heater package shall have automatically reset high 
limit control operating through heating element contactors. All 
heaters shall be individually fused from the factory, and shall meet 
all NEC and CEC requirements when properly installed. Power assemblies 
shall provide single point connection. Electric heat modules shall be 
UL listed or CSA certified.

k. Access. An electrical service entrance shall be provided allowing 
electrical access for both control and main power connections inside 
the curb and through the base of the unit.

l. Freezestat. Provide freezestat that opens when temperatures on the 
evaporator coil fall below 10 deg F. The temperature will need to rise 
to 50 deg F before closing.
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Refer to 23 74 00 PACKAGE, OUTDOOR, SKID-MOUNTED HEATING AND COOLING 
SYSTEM for HVAC skid air handling equipment.

A submittal shall be provided as follows:

ACE-3  Air Handling Unit

2.9.1.1   Air Filters

Refer to 23 74 00 PACKAGE, OUTDOOR, SKID-MOUNTED HEATING AND COOLING SYSTEM.

2.10   FACTORY PAINTING

Factory paint new equipment, which are not of galvanized or otherwise 
corrosion resisting construction.  Paint with a corrosion resisting paint 
finish according to ASTM A123/A123M  or ASTM A924/A924M .  Clean, 
phosphatize and coat internal and external ferrous metal surfaces with a 
paint finish which has been tested according to ASTM B117, ASTM D1654, and 
ASTM D3359.  Submit evidence of satisfactory paint performance for a 
minimum of 125 hours for units to be installed indoors and 500 hours for 
units to be installed outdoors.  Provide rating of failure at the scribe 
mark that is not less than 6, average creepage not greater than 1/8 inch.  
Provide rating of the inscribed area that is not less than 10, no 
failure.  On units constructed of galvanized steel that have been welded, 
provide a final shop docket of zinc-rich protective paint on exterior 
surfaces of welds or welds that have burned through from the interior 
according to ASTM D520 Type I.

Factory painting that has been damaged prior to acceptance by the 
Contracting Officer shall be field painted in compliance with the 
requirements of paragraph FIELD PAINTING OF MECHANICAL EQUIPMENT. 

2.11   SUPPLEMENTAL COMPONENTS/SERVICES

2.11.1   Condensate Drain Lines

Provide and install condensate drainage for each item of equipment that 
generates condensate in accordance with the drawings.  See paragraph 
3.2.1, "Condensate Drain Lines", for details.

2.11.2   Insulation

The requirements for shop and field applied insulation are specified in 
Section 23 07 00 THERMAL INSULATION FOR MECHANICAL SYSTEMS.

2.11.3   Controls

The requirements for controls are specified on the plans and in 40 95 00 
INSTRUMENTATION AND CONTROLS.

PART 3   EXECUTION

3.1   EXAMINATION

After becoming familiar with all details of the work, verify all 
dimensions in the field, and advise the Contracting Officer of any 
discrepancy before performing the work.
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3.2   INSTALLATION

a.  Install materials and equipment in accordance with the requirements of 
the contract drawings and approved manufacturer's installation 
instructions.  Accomplish installation by workers skilled in this type 
of work.  Perform installation so that there is no degradation of the 
designed fire ratings of walls, partitions, ceilings, and floors.

b.  No installation is permitted to block or otherwise impede access to 
any existing machine or system.  Install all hinged doors to swing 
open a minimum of 120 degrees.  Provide an area in front of all access 
doors that clears a minimum of 3 feet.  In front of all access doors 
to electrical circuits, clear the area the minimum distance to 
energized circuits as specified in OSHA Standards, part 1910.333 
(Electrical-Safety Related work practices) and an additional 3 feet.

c.  Except as otherwise indicated, install emergency switches and alarms 
in conspicuous locations.  Mount all indicators, to include gauges, 
meters, and alarms in order to be easily visible by people in the area.

3.2.1   Condensate Drain Lines

Provide water seals in the condensate drain from all units .  Condensate 
lines shall be designed to the pressure the housing will experience.  
Provide a depth of each seal of 2 inches plus the number of inches, 
measured in water gauge, of the total static pressure rating of the unit 
to which the drain is connected.  Provide water seals that are constructed 
of 2 tees and an appropriate U-bend with the open end of each tee 
plugged.  Ensure there is an opening to atmosphere between the U-bend and 
the drain to ensure a blockage will not result in overflow back into the 
ventilation system.  Provide pipe cap or plug cleanouts where indicated 
and route in accordance to the contracto documents and details. 

3.2.2   Equipment and Installation

Provide frames and supports for tanks, compressors, pumps, valves, air 
handling units, fans, coils, dampers, and other similar items requiring 
supports.  Floor mount or ceiling hang air handling units as indicated.  
Anchor and fasten as detailed.  

3.2.3   Access Panels

Install access panels required only where shown on plans for radiological 
testing by PNSY downstream of HEPA filters. Refer to Duct Access Door 
section. 

3.2.4   Metal Ductwork

 Coordinate duct supports with structural framing members and enclosure 
wall panels.  Install duct supports for sheet metal ductwork according to 
SMACNA 1966, unless otherwise specified.  Do not use friction beam clamps 
indicated in SMACNA 1966.  Anchor risers on high velocity ducts in the 
center of the vertical run to allow ends of riser to move due to thermal 
expansion.  Erect supports on the risers that allow free vertical movement 
of the duct.  Attach supports only to structural framing members and 
concrete slabs.  Do not anchor supports to metal decking unless a means is 
provided and approved for preventing the anchor from puncturing the metal 
decking.  Where supports are required between structural framing members, 
provide suitable intermediate metal framing.  Where C-clamps are used, 
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provide retainer clips.

RTV caulking, adhesives, sealant, or other similar products are not 
permitted to be used to smooth or seal any duct surface or joint.  A 
minimal amount of adhesive is permitted to adhere flanged gaskets to a 
flanged face to facilitate joint makeup, however application is limited to 
mating surface between the flange and gasket such that it does not aid in 
sealing the joint.

3.2.5   Dust Control

To prevent the accumulation of dust, debris and foreign material during 
construction, perform temporary dust control protection.  Protect the 
distribution system (supply and return) with temporary seal-offs at all 
inlets and outlets at the end of each day's work.  Keep temporary 
protection in place until system is ready for startup.

3.2.6   Insulation

Provide thickness and application of insulation materials for ductwork, 
piping, and equipment according to Section 23 07 00 THERMAL INSULATION FOR 
MECHANICAL SYSTEMS.  Externally insulate outdoor air intake ducts and 
plenums up to the point where the outdoor air reaches the conditioning unit.

Duct work insulation shall be wrapped and sealed with a durable, weather 
proof material to prevent infiltration of moisture.  Moisture indicating 
strips, provided by the government, shall be applied by the government as 
an aid for future inspections to provide indication whether or not the 
duct work ever became wetted.

3.3   CUTTING AND PATCHING

Install work in such a manner and at such time that a minimum of cutting 
and patching of the building structure is required.  Make holes in exposed 
locations, in or through existing floors, by drilling and smooth by 
sanding.  Use of a jackhammer is permitted only where specifically 
approved.  Make holes through masonry walls to accommodate sleeves with an 
iron pipe masonry core saw.

3.4   CLEANING

Thoroughly clean surfaces of piping and equipment that have become covered 
with dirt, plaster, or other material during handling and construction 
before such surfaces are prepared for final finish painting or are 
enclosed within the building structure.  Before final acceptance, clean 
mechanical equipment, including piping, ducting, and fixtures, and free 
from dirt, grease, and finger marks.  Incorporate housekeeping for field 
construction work which leaves all furniture and equipment in the affected 
area free of construction generated dust and debris; and, all floor 
surfaces vacuum-swept clean.

3.5   PENETRATIONS

Provide sleeves and prepared openings for duct mains, branches, and other 
penetrating items in accordance with the mechanical details. 

3.6   VISUAL INSPECTION

Visual inspections shall include as a minimum, checklists of applicable 
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portions of Mandatory Appendix TA-I of ASME AG-1 2015. 

3.7   IDENTIFICATION SYSTEMS

Provide identification tags made of brass, engraved laminated plastic, or 
engraved anodized aluminum, indicating service and item number on all 
valves and dampers.  Provide tags that are 1-3/8 inch minimum diameter 
with stamped or engraved markings.  Make indentations black for reading 
clarity.  Attach tags to valves with No. 12 AWG 0.0808-inch diameter 
corrosion-resistant steel wire, copper wire, chrome-plated beaded chain or 
plastic straps designed for that purpose.

3.8   DUCTWORK LEAK TESTS

The requirements for ductwork leak tests are specified in Section 23 05 93 
TESTING, ADJUSTING AND BALANCING FOR HVAC.

3.9   TESTING, ADJUSTING, AND BALANCING

The requirements for testing, adjusting, and balancing are specified in 
Section 23 05 93 TESTING, ADJUSTING AND BALANCING FOR HVAC.  Begin 
testing, adjusting, and balancing only when the air supply and 
distribution, including controls, has been completed, with the exception 
of performance tests.

3.10   PERFORMANCE TESTS

After testing, adjusting, and balancing is complete as specified, test 
each system as a whole to see that all items perform as integral parts of 
the system and temperatures and conditions are evenly controlled 
throughout the enclosure.  Record the testing during the applicable 
season.  Make corrections and adjustments as necessary to produce the 
conditions indicated or specified.  Conduct capacity tests and general 
operating tests by an experienced engineer.  Provide tests that cover a 
period of not less than 3 days for each system and demonstrate that the 
entire system is functioning according to the specifications.  Make 
coincidental chart recordings at points indicated on the drawings for the 
duration of the time period and record the temperature at space 
thermostats or space sensors, the humidity at space humidistats or space 
sensors and the ambient temperature and humidity in a shaded and weather 
protected area.

Submit test reports for the ductwork leak test, and performance tests in 
booklet form, upon completion of testing.  Document phases of tests 
performed including initial test summary, repairs/adjustments made, and 
final test results in the reports.

3.11   CLEANING AND ADJUSTING

Thoroughly clean ducts, plenums, and casing of debris and blow free of 
small particles of rubbish and dust and then vacuum clean before 
installing outlet faces.  Wipe equipment clean, with no traces of oil, 
dust, dirt, or paint spots.  Provide temporary filters prior to startup of 
all fans that are operated during construction, and install new filters 
after all construction dirt has been removed from the building, and the 
ducts, plenums, casings, and other items specified have been vacuum 
cleaned.  Maintain system in this clean condition until final acceptance.  
Properly lubricate bearings with oil or grease as recommended by the 
manufacturer.  Tighten belts to proper tension.  Adjust control valves and 
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other miscellaneous equipment requiring adjustment to setting indicated or 
directed.  Adjust fans to the speed indicated by the manufacturer to meet 
specified conditions.  Maintain all equipment installed under the contract 
until close out documentation is received, the project is completed and 
the building has been documented as beneficially occupied.

3.12   OPERATION AND MAINTENANCE

3.12.1   Operation and Maintenance Manuals

Submit six manuals at least 2 weeks prior to field training.  Submit data 
complying with the requirements specified in Section 01 78 23 OPERATION 
AND MAINTENANCE DATA.  Submit Data Package 3 for the items/units listed 
under SD-10 Operation and Maintenance Data. 

Submit O&M Data separate for each enclosure as follows:

M-140 Operation and Maintenance Manuals
DRE-7 Operation and Maintenance Manuals
RAE Operation and Maintenance Manuals
ACE-3 Operation and Maintenance Manuals

3.12.2   Operation And Maintenance Training

Conduct a training course for the members of the operating staff as 
designated by the Contracting Officer.   Make the training period consist 
of a total of 8 hours of normal working time and start it after all work 
specified herein is functionally completed and the Performance Tests have 
been approved.  Conduct field instruction that covers all of the items 
contained in the Operation and Maintenance Manuals as well as 
demonstrations of routine maintenance operations.  Submit the proposed 
On-site Training schedule concurrently with the Operation and Maintenance 
Manuals and at least 14 days prior to conducting the training course.

         -- End of Section --
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SECTION 23 03 00.00 20

BASIC MECHANICAL MATERIALS AND METHODS
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM B117 (2011) Standard Practice for Operating 
Salt Spray (Fog) Apparatus

1.2   RELATED REQUIREMENTS

This section applies to all sections of Divisions: 21, FIRE SUPPRESSION; 
and 23, HEATING, VENTILATING, AND AIR CONDITIONING of this project 
specification, unless specified otherwise in the individual section. 

1.3   QUALITY ASSURANCE

1.3.1   Material and Equipment Qualifications

Provide materials and equipment that are standard products of 
manufacturers regularly engaged in the manufacture of such products, which 
are of a similar material, design and workmanship.  Standard products 
shall have been in satisfactory commercial or industrial use for 2 years 
prior to bid opening.  The 2-year use shall include applications of 
equipment and materials under similar circumstances and of similar size.  
The product shall have been for sale on the commercial market through 
advertisements, manufacturers' catalogs, or brochures during the 2 year 
period.

1.3.2   Alternative Qualifications

Products having less than a two-year field service record will be 
acceptable if a certified record of satisfactory field operation for not 
less than 6000 hours, exclusive of the manufacturer's factory or 
laboratory tests, can be shown.

1.3.3   Service Support

The equipment items shall be supported by service organizations.  Submit a 
certified list of qualified permanent service organizations for support of 
the equipment which includes their addresses and qualifications.  These 
service organizations shall be reasonably convenient to the equipment 
installation and able to render satisfactory service to the equipment on a 
regular and emergency basis during the warranty period of the contract.

1.3.4   Manufacturer's Nameplate

Each item of equipment shall have a nameplate bearing the manufacturer's 
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name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

1.3.5   Modification of References

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction", or words of 
similar meaning, to mean the Contracting Officer.

1.3.5.1   Definitions

For the International Code Council (ICC) Codes referenced in the contract 
documents, advisory provisions shall be considered mandatory, the word 
"should" shall be interpreted as "shall."  Reference to the "code 
official" shall be interpreted to mean the "Contracting Officer."  For 
Navy owned property, references to the "owner" shall be interpreted to 
mean the "Contracting Officer."  For leased facilities, references to the 
"owner" shall be interpreted to mean the "lessor."  References to the 
"permit holder" shall be interpreted to mean the "Contractor."

1.3.5.2   Administrative Interpretations

For ICC Codes referenced in the contract documents, the provisions of 
Chapter 1, "Administrator," do not apply.  These administrative 
requirements are covered by the applicable Federal Acquisition Regulations 
(FAR) included in this contract and by the authority granted to the 
Officer in Charge of Construction to administer the construction of this 
project.  References in the ICC Codes to sections of Chapter 1, shall be 
applied appropriately by the Contracting Officer as authorized by his 
administrative cognizance and the FAR.

1.4   DELIVERY, STORAGE, AND HANDLING

Handle, store, and protect equipment and materials to prevent damage 
before and during installation in accordance with the manufacturer's 
recommendations, and as approved by the Contracting Officer.  Replace 
damaged or defective items.

1.5   ELECTRICAL REQUIREMENTS

Furnish motors, controllers, disconnects and contactors with their 
respective pieces of equipment.  Motors, controllers, disconnects and 
contactors shall conform to and have electrical connections provided under 
Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.  Furnish internal wiring 
for components of packaged equipment as an integral part of the equipment. 
Extended voltage range motors will not be permitted.  Controllers and 
contactors shall have a maximum of 120 volt control circuits, and shall 
have auxiliary contacts for use with the controls furnished.  When motors 
and equipment furnished are larger than sizes indicated, the cost of 
additional electrical service and related work shall be included under the 
section that specified that motor or equipment.  Power wiring and conduit 
for field installed equipment shall be provided under and conform to the 
requirements of Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.
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1.6   INSTRUCTION TO GOVERNMENT PERSONNEL

When specified in other sections, furnish the services of competent 
instructors to give full instruction to the designated Government 
personnel in the adjustment, operation, and maintenance, including 
pertinent safety requirements, of the specified equipment or system.  
Instructors shall be thoroughly familiar with all parts of the 
installation and shall be trained in operating theory as well as practical 
operation and maintenance work.

Instruction shall be given during the first regular work week after the 
equipment or system has been accepted and turned over to the Government 
for regular operation.  The number of man-days (8 hours per day) of 
instruction furnished shall be as specified in the individual section.  
When more than 4 man-days of instruction are specified, use approximately 
half of the time for classroom instruction.  Use other time for 
instruction with the equipment or system.

When significant changes or modifications in the equipment or system are 
made under the terms of the contract, provide additional instruction to 
acquaint the operating personnel with the changes or modifications.

1.7   ACCESSIBILITY

Install all work so that parts requiring periodic inspection, operation, 
maintenance, and repair are readily accessible.  Install concealed valves, 
expansion joints, controls, dampers, and equipment requiring access, in 
locations freely accessible through access doors.  Ensure electrical 
wiring does not impede access to parts requiring periodic inspection, 
operation, maintenance, or repair.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

3.1   PAINTING OF NEW EQUIPMENT

New equipment painting shall be factory applied or shop applied, and shall 
be as specified herein, and provided under each individual section.

3.1.1   Factory Painting Systems

Manufacturer's standard factory painting systems may be provided subject 
to certification that the factory painting system applied will withstand 
125 hours in a salt-spray fog test, except that equipment located outdoors 
shall withstand 500 hours in a salt-spray fog test.  Salt-spray fog test 
shall be in accordance with ASTM B117, and for that test the acceptance 
criteria shall be as follows:  immediately after completion of the test, 
the paint shall show no signs of blistering, wrinkling, or cracking, and 
no loss of adhesion; and the specimen shall show no signs of rust creepage 
beyond 0.125 inch on either side of the scratch mark.

The film thickness of the factory painting system applied on the equipment 
shall not be less than the film thickness used on the test specimen.  If 
manufacturer's standard factory painting system is being proposed for use 
on surfaces subject to temperatures above 120 degrees F, the factory 
painting system shall be designed for the temperature service.
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3.1.2   Shop Painting Systems for Metal Surfaces

Refer to Section 09 97 13.26 COATING OF STEEL WATERFRONT STRUCTURES

        -- End of Section --
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SECTION 23 05 93

TESTING, ADJUSTING, AND BALANCING FOR HVAC
08/09

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ACOUSTICAL SOCIETY OF AMERICA (ASA)

ASA S1.11 (2004; Errata 2005; R 2009) Specification 
for Octave- Band and 
Fractional-Octave-Band Analog and Digital 
Filters (ASA 65)

ASA S1.4 (1983; Amendment 1985; R 2006) 
Specification for Sound Level Meters (ASA 
47)

ASSOCIATED AIR BALANCE COUNCIL (AABC)

AABC MN-1 (2002; 6th ed) National Standards for 
Total System Balance

AABC MN-4 (1996) Test and Balance Procedures

NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB)

NEBB MASV (2006) Procedural Standards for 
Measurements and Assessment of Sound and 
Vibration

NEBB PROCEDURAL STANDARDS (2005) Procedural Standards for TAB 
(Testing, Adjusting and Balancing) 
Environmental Systems

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA)

SMACNA 1780 (2002) HVAC Systems - Testing, Adjusting 
and Balancing, 3rd Edition

SMACNA 1858 (2004) HVAC Sound And Vibration Manual - 
First Edition

SMACNA 1972 CD (2012) HVAC Air Duct Leakage Test Manual - 
2nd Edition

1.2   DEFINITIONS

a.  AABC:  Associated Air Balance Council.
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b.  COTR:  Contracting Officer's Technical Representative.

c.  DALT:  Duct air leakage test

d.  DALT'd:  Duct air leakage tested

e.  HVAC:  Heating, ventilating, and air conditioning; or heating, 
ventilating, and cooling.

f.  NEBB:  National Environmental Balancing Bureau

g.  Out-of-tolerance data:  Pertains only to field acceptance testing of 
Final DALT or TAB report.  When applied to DALT work, this phase means 
"a leakage rate measured during DALT field acceptance testing which 
exceeds the leakage rate allowed by Appendix D REQUIREMENTS FOR DUCT 
AIR LEAK TESTING."   When applied to TAB work this phase means "a 
measurement taken during TAB field acceptance testing which does not 
fall within the range of plus 5 to minus 5 percent of the original 
measurement reported on the TAB Report for a specific parameter."

h.  Season of maximum heating load:  The time of year when the outdoor 
temperature at the project site remains within plus or minus 30 
degrees Fahrenheit of the project site's winter outdoor design 
temperature, throughout the period of TAB data recording.

i.  Season of maximum cooling load:  The time of year when the outdoor 
temperature at the project site remains within plus or minus 5 degrees 
Fahrenheit of the project site's summer outdoor design temperature, 
throughout the period of TAB data recording.

k.  Sound measurements terminology:  Defined in AABC MN-1, NEBB MASV, or 
SMACNA 1858 (TABB).

l.  TAB:  Testing, adjusting, and balancing (of HVAC systems).

m.  TAB'd:  HVAC Testing/Adjusting/Balancing procedures performed.

n.  TAB Agency:  TAB Firm

o.  TAB team field leader:  TAB team field leader

p.  TAB team supervisor:  TAB team engineer.

q.  TAB team technicians:  TAB team assistants.

r.  TABB:  Testing Adjusting and Balancing Bureau.

1.2.1   Similar Terms

In some instances, terminology differs between the Contract and the TAB 
Standard primarily because the intent of this Section is to outline the 
TAB requirements as specifed in ASME AG-1 and HDBK 1160-2003, along with 
additional requirements listed herein to produce optimal results.

The following table of similar terms is provided for clarification only.  
Contract requirements take precedent over the corresponding AABC, NEBB, or 
TABB requirements where differences exist.
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SIMILAR TERMS

Contract Term AABC Term NEBB Term TABB Term

TAB Standard National Standards 
for Testing and 
Balancing Heating, 
Ventilating, and Air 
Conditioning Systems

Procedural Standards 
for Testing, 
Adjusting and 
Balancing of 
Environmental Systems

International 
Standards for 
Environmental 
Systems Balance

TAB Specialist TAB Engineer TAB Supervisor TAB Supervisor

Systems Readiness 
Check

Construction Phase 
Inspection

Field Readiness 
Check & Preliminary 
Field Procedures

Field Readiness 
Check & Prelim. 
Field Procedures

1.3   WORK DESCRIPTION 

The work includes duct air leakage testing (DALT) and testing, adjusting, 
and balancing (TAB) of new heating, ventilating, and cooling (HVAC) air 
distribution systems including ducts, which serve each enclosure.

Perform DALT of the indicated existing systems and equipment in accordance 
with the following requirements and submit the specified DALT reports for 
approval.  Conduct DALT testing in compliance with the requirements 
specified in SMACNA 1972 CD, ASME AG-1, HDBK 1169-2003 except as 
supplemented and modified by this section.

Perform TAB in accordance with the requirements of the TAB procedural 
standard recommended by the TAB trade association that approved the TAB 
Firm's qualifications.  Comply with requirements of AABC MN-1, 
NEBB PROCEDURAL STANDARDS, or SMACNA 1780 (TABB), ASME AG-1, HDBK 
1169-2003 as supplemented and modified by this specification section.  All 
recommendations and suggested practices contained in the TAB procedural 
standards are considered mandatory.  Submit the specified TAB reports for 
approval. 

Refer to Specification Attachment for specific DALT procedures and record 
sheets.

1.3.1   Air Distribution Systems

Test, adjust, and balance systems (TAB) in compliance with this section.  
Obtain Contracting Officer's written approval before applying insulation 
to exterior of air distribution systems as specified under Section 23 07 00
 THERMAL INSULATION FOR MECHANICAL SYSTEMS.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  
Approval by the Architect or Engineer of Record is required for submittals 
with an "AE" designation. When used, a designation following the "G" 
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designation identifies the office that will review the submittal for the 
Government.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

    
          SD-07 Certificates

         Independent TAB agency and personnel qualifications; G, AE

M-140 DALT and TAB Submittal and Work Schedule; G, AE
DRE-7 DALT and TAB Submittal and Work Schedule; G, AE

    RAE DALT and TAB Submittal and Work Schedule; G, AE
ACE-3 TAB Submittal and Work Schedule; G, AE

M-140 Prerequisite HVAC Work Check Out List; G, AE
DRE-7 Prerequisite HVAC Work Check Out List; G, AE
RAE Prerequisite HVAC Work Check Out List; G, AE
ACE-3 Prerequisite HVAC Work Check Out List; G, AE

M-140 Advance notice of Pre-Final DALT field work; G, AE
DRE-7 Advance notice of Pre-Final DALT field work; G, AE
RAE Advance notice of Pre-Final DALT field work; G, AE

M-140 Pre-Field DALT Preliminary NotificationG, AE
DRE-7 Pre-Field DALT Preliminary NotificationG, AE
RAE Pre-Field DALT Preliminary NotificationG, AE

M-140 Completed Pre-Final DALT Work Checklist; G, AE
DRE-7 Completed Pre-Final DALT Work Checklist; G, AE
RAE Completed Pre-Final DALT Work Checklist; G, AE

M-140 Pre-Field TAB Engineering Report; G, AE
DRE-7 Pre-Field TAB Engineering Report; G, AE
RAE Pre-Field TAB Engineering Report; G, AE
ACE-3 Pre-Field TAB Engineering Report; G, AE

M-140 Pre-final DALT Report; G, AE
DRE-7 Pre-final DALT Report; G, AE
RAE Pre-final DALT Report; G, AE

M-140 Advance Notice TAB Field Work; G, AE
DRE-7 Advance Notice of TAB Field Work; G, AE
RAE Advance Notice of TAB Field Work; G, AE
ACE-3 Advance Notice of TAB Field Work; G, AE

M-140 Completed Pre-TAB Work Checklist; G, AE
DRE-7 Completed Pre-TAB Work Checklist; G, AE
RAE Completed Pre-TAB Work Checklist; G, AE
ACE-3 Completed Pre-TAB Work Checklist; G, AE

M-140 DALT and TAB Work Execution Schedule; G, AE
DRE-7 DALT and TAB Work Execution Schedule; G, AE
RAE DALT and TAB Work Execution Schedule; G, AE
ACE-3 TAB Work Execution Schedule; G, AE

M-140 DALT and TAB Procedures Summary; G, AE
DRE-7 DALT and TAB Procedures Summary; G, AE
RAE DALT and TAB Procedures Summary; G, AE
ACE-3 TAB Procedures Summary; G, AE
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M-140 Design Review Report; G, AE
DRE-7 Design Review Report; G, AE
RAE Design Review Report; G, AE
ACE-3 Design Review Report; G, AE

M-140 Final DALT Report; G, AE
DRE-7 Final DALT Report; G, AE
RAE Final DALT Report; G, AE

M-140 Smoke Test Procedures; G, AE
RAE Smoke Test Procedures; G, AE

1.5   QUALITY ASSURANCE

1.5.1   Independent TAB Agency and Personnel Qualifications

To secure approval for the proposed agency, submit information certifying 
that the TAB agency is a first tier subcontractor who is not affiliated 
with any other company participating in work on this contract, including 
design, furnishing equipment, or construction.  Also, submit documentation 
verifying that the TAB agency has worked on other nuclear/radiological 
facilities and include project list with dates.  Further, submit the 
following, for the agency, to Contracting Officer for approval: 

a.  Independent AABC or NEBB or TABB TAB agency:

TAB agency:  AABC registration number and expiration date of current 
certification; or NEBB certification number and expiration date of 
current certification; or TABB certification number and expiration 
date of current certification.

TAB team supervisor:  Name and copy of AABC or NEBB or TABB TAB 
supervisor certificate and expiration date of current 
certification.

TAB team field leader:  Name and documented evidence that the team 
field leader has satisfactorily performed full-time supervision of 
TAB work in the field for not less than 3 years immediately 
preceding this contract's bid opening date.

TAB team field technicians:  Names and documented evidence that each 
field technician has satisfactorily assisted a TAB team field 
leader in performance of TAB work in the field for not less than 
one year immediately preceding this contract's bid opening date.

Current certificates:  Registrations and certifications are current, 
and valid for the duration of this contract.  Renew Certifications 
which expire prior to completion of the TAB work, in a timely 
manner so that there is no lapse in registration or 
certification.  TAB agency or TAB team personnel without a current 
registration or current certification are not to perform TAB work 
on this contract.

b.  TAB Team Members:  TAB team approved to accomplish work on this 
contract are full-time employees of the TAB agency.  No other 
personnel is allowed to do TAB work on this contract.

c.  Replacement of TAB team members:  Replacement of members may occur if 
each new member complies with the applicable personnel qualifications 

SECTION 23 05 93  Page 7



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

and each is approved by the Contracting Officer.

1.6   SEQUENCING AND SCHEDULING

1.6.1   DALT and TAB Submittal and Work Schedule

Comply with additional requirements specified in Appendix C:  DALT AND TAB 
SUBMITTAL AND WORK SCHEDULE included at the end of this section

1.6.2   Phasing of Work

1.6.2.1   Phasing of Work

This specification section is structured as though the HVAC construction, 
and thereby the DALT and TAB work, is going to be completed in a single 
phase. Note, DALT of a system must be done before TAB of the system, see 
section 3.3.9.  When a contract is to be completed in construction phases, 
including the DALT work, and the TAB work, the DALT work and TAB work must 
be planned for, completed and approved by the Contracting Officer with 
each phase.  An example of this case would be one contract that requires 
the rehabilitation of the HVAC in each of several separated enclosures.  
At the completion of the final phase, compile all approved reports and 
submit as one document.

1.6.3   DALT and TAB Submittal and Work Schedule

Submit this schedule, and TAB Schematic Drawings, adapted for this 
particular contract, to the Contracting Officer (CO) for review and 
approval.  Include with the submittal the planned calendar dates for each 
submittal or work item.  Resubmit an updated version for CO approval every 
90 calendar days days. Compliance with the following schedule is the 
Contractor's responsibility.

a.  The following work schedules shall be submitted for each enclosure as 
follows:
M-140 DALT and TAB Submittal and Work Schedule
DRE-7 DALT and TAB Submittal and Work Schedule
RAE DALT and TAB Submittal and Work Schedule
ACE-3 TAB Submittal and Work Schedule

b.  Qualify TAB Personnel:  Within 45 calendar days after date of contract 
award, submit TAB agency and personnel qualifications.

c.  Pre-DALT/TAB Meeting:  Within 30 calendar days after the date of 
approval of the TAB agency and personnel, meet with the COTR.

d.  Design Review Report:  Within 60 calendar days after the date of the 
TAB agency personnel qualifications approval, submit design review 
report.

e.  Pre-Field DALT Preliminary Notification:  On completion of the duct 
installation for each system, notify the Contracting Officer in 
writing within 5 days after completion.

f.  DALT Field Work or offsite DALT:  Cooridate on or offsite DALT with 
COTR, provide 48 notice.

g.  Submit Pre-final DALT Report:  Within one working day after completion 
of DALT field work, submit Pre-final DALT Report. Separate Pre-final 
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DALT reports may be submitted to allow phased testing from system to 
system.

h.  DALT Work Field Check:  Upon approval of the Pre-final DALT Report, 
schedule the COTR's DALT field check work with the Contracting Officer.

i.  Submit Final DALT Report:  Within 15 calendar days after completion of 
successful DALT Work Field Check, submit final DALT report.

j.  Pre-Field TAB Engineering Report:  Within  15 calendar days after 
approval of the TAB agency Personnel Qualifications, submit the 
Pre-Field TAB Engineering Report.

1.6.3.1   Design Review Report

Submit a design review report indicating, for each enclosure, the portions 
of prefabricated duct sections offsite an/or field fabricated duct 
sections. Clearly indicate on the duct shop drawings which portions of 
duct are being tested and assign individual identification numbers based 
on the following format:

ENCLOSURE TAG - DUCT LEVEL CLASS - ##

Example: DRE7 - 4 - 01 indicates duct section 1 on a portion of the Level 
4 ductwork (per DOE HDBK 1169-2003 and design drawings) upstream of the 
DRE-7 HEPA filter. 
  
If applicable describe omissions and deficiencies in the HVAC system's 
design that would preclude the TAB team from accomplishing the duct 
leakage testing work and the TAB work requirements of this section.  
Provide a complete explanation including supporting documentation 
detailing the design deficiency.  State that no deficiencies are evident 
if that is the case.

1.6.3.2   Pre-Field DALT Preliminary Notification

Notification:  On completion of the installation of each duct system 
indicated to be DALT'd, notify the Contracting Officer in writing within 7 
calendar days after completion.

Contractor shall provide notification for each separate enclosure as 
follows:

M-140 Pre-Field DALT Preliminary Notification
DRE-7 Pre-Field DALT Preliminary Notification
RAE Pre-Field DALT Preliminary Notification

 
1.6.3.3   Pre-Field TAB Engineering Report

Submit report containing the following information for each enclosure as 
folows:

M-140 Pre-Field TAB Engineering Report
DRE-7 Pre-Field TAB Engineering Report
RAE Pre-Field TAB Engineering Report
ACE-3 Pre-Field TAB Engineering Report

a.  Step-by-step TAB procedure:
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(1) Strategy:  Describe the method of approach to the TAB field work 
from start to finish.  Include in this description a complete 
methodology for accomplishing the TAB field work session. Since 
all systems are essentially cconstant volum,e and balanced the 
same for heating and cooling mdoes, one test will be performed, 
and heating and cooling functions will be tested by adjusting 
temperature setpoints and artificially heating or cooling the zone 
temperature sensors to confirm heat pump operation in both heating 
and cooling mode.  

(2) Air System Diagrams: Use the contract drawings and duct 
fabrication drawings if available to provide air system diagrams 
in the report showing the location of all terminal outlet supply, 
return, exhaust and transfer registers, grilles and diffusers.  
Use a key numbering system on the diagrams which identifies each 
outlet contained in the outlet airflow report sheets.  Show 
intended locations of all traverses and static pressure readings. 

(3) Procedural steps:  Delineate fully the intended procedural steps 
to be taken by the TAB field team to accomplish the required TAB 
work of each air distribution system.  Include intended procedural 
steps for TAB work for subsystems and system components.

b.  Pre-field data:  Submit AABC or NEBB or SMACNA 1780 data report forms 
with the following pre-field information filled in:

(1)  Design data obtained from system drawings, specifications, and 
approved submittals.

(2)  Notations detailing additional data to be obtained from the 
contract site by the TAB field team.

(3)  Designate the actual data to be measured in the TAB field work.

(4)  Provide a list of the types of instruments, and the measuring 
range of each, which are anticipated to be used for measuring in 
the TAB field work.  By means of a keying scheme, specify on each 
TAB data report form submitted, which instruments will be used for 
measuring each item of TAB data.  If the selection of which 
instrument to use, is to be made in the field, specify from which 
instruments the choice will be made.  Place the instrument key 
number in the blank space where the measured data would be entered.

c.  Prerequisite HVAC work checkout list:  Provide a list of inspections 
and work items which are to be completed by the Contractor.  This list 
must be acted upon and completed by the Contractor and then submitted 
and approved by the Contracting Officer prior to the TAB team coming 
to the contract site. 

At a minimum, a list of the applicable inspections and work items 
listed in the NEBB PROCEDURAL STANDARDS, Section III, "Preliminary TAB 
Procedures" under paragraphs titled, "Air Distribution System 
Inspection" must be provided for each separate system to be TAB'd.

Submit report containing the previous information for each enclosure 
as follows:

M-140 Prerequisite HVAC Work Check Out List
DRE-7 Prerequisite HVAC Work Check Out List

SECTION 23 05 93  Page 10



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

RAE Prerequisite HVAC Work Check Out List
ACE-3 Prerequisite HVAC Work Check Out List

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

3.1   WORK DESCRIPTIONS OF PARTICIPANTS

Comply with requirements of this section  as specified in Appendix A WORK 
DESCRIPTIONS OF PARTICIPANTS. Refer to section 23 08 00.00 10 
COMMISSIONING OF HVAC SYSTEMS for coordination of DALT and TAB with 
commissioning agent's responsibilities. 

3.2   PRE-DALT/TAB MEETING

Meet with the Contracting Officer's technical representative (COTR)and the 
designing engineer of the HVAC systems to develop a mutual understanding 
relative to the details of the DALT work and TAB work requirements.  
Ensure that the TAB supervisor and Commissioning Agent are present at this 
meeting.  Requirements to be discussed include required submittals, work 
schedule, and field quality control.

3.3   DALT PROCEDURES

3.3.1   Instruments, Consumables and Personnel   

Provide instruments, consumables and personnel required to accomplish the 
DALT field work.  Follow the same basic procedure specified below for TAB 
Field Work, including maintenance and calibration of instruments, accuracy 
of measurements, preliminary procedures, field work, workmanship and 
treatment of deficiencies.  Calibrate and maintain instruments in 
accordance with manufacturer's written procedures.  Provide documentation 
verifying that the testing equipment does not leak.

3.3.2   Advance Notice of Pre-Final DALT Field Work

When preparing to test each section indicated to be DALT'd, notify the 
Contracting Officer in writing prior to the COTR's duct selection field 
visit.

The Contractor shall provide separate notice for each enclosure as follows:

M-140 Advance notice of Pre-Final DALT field work
DRE-7 Advance notice of Pre-Final DALT field work
RAE Advance notice of Pre-Final DALT field work

3.3.3   Ductwork To Be DALT'd

a.  All components forming the pressure boundary shall be pneumatically, 
statically tested for structural capability and leak rate measurement. 
Components include but are not limited to: duct work, fan and filter 
housings, dampers, coil housings, gages, flex connections, shaft 
seals, bolted duct access panels, and any other components that are 
part of the pressure boundary. Tests shall include wall penetration 
sleeves to the interior, utilize flush grille studs for installation 
of blank off panels.
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b.  It is acceptable for testing to occur either on or off site provided 
all testing requirements are followed, advance notice is provided to 
the government such that a representative may be present to witness 
testing at the option of the government, and documented on test record 
sheets accompanied by the applicable DALT diagram with clearly defined 
boundaries for the each test.

c.  DALT testing shall be performed per the procedures in appendix B of 
this spec and data recorded on the associated test record. See 
attachment A for specific procedures and test record sheets.  Blanks 
shall be used to isolate the pressure boundary as defined on DALT 
diagram for each test. The blanks must be heavy gauge and reinforced 
to be capable of widthstanding test pressures without excessive 
sealing to meet test pressures. For blanks being used for connection 
of test device, provide a welded 4" diameter collar (or size of test 
hose) to the blank to eliminate leakage through the test blank.  

d.  A system pressure test plan shall be submitted and include marked up 
drawings of each enclosure's ventilation systems clearly defining the 
boundaries of each test section, and with each test section assigned a 
unique enclosure/section I.D. number with respect to each enclosure. 
For example, "M-140 S-1" identifies the enclosure and section. Each 
unique sequential ID may only be used once per enclosure.

e.  Static test pressure for each test section shall be determined and 
specified by the government based on the submitted test plan from the 
contractor. The test pressure will be either positive or negative 
depending on the component or sections location with respect to the 
system fan.

f.  The most limiting Structural Capability Pressure (SCP), the pressure 
that a section or component can safely withstand without breach of 
integrity or unacceptable distortion, will be specified by the 
government for each test section based on the test plan submitted by 
the testing contractor. Refer to the DALT procedure of this 
specification for DALT pressurization with respect to the SCP. In 
demonstrating that each section and component does not rupture, leak 
in excess of permissible leak rate, or permanently deform under design 
pressure loads during DALT, the requirements for structural capability 
testing will be satisfied concurrently.

g.  Testing shall be conducted using either the pressure decay method or 
the constant pressure method to verify that the leak rate for system 
does not exceed the allowable limit. Testing shall be conducted as 
specified in the DALT Procedures & Records of this specification which 
are in accordance with Mandatory Appendix TA-III of ASME AG-1 and the 
DOE HDBK 1169-2000.

h.  Once the entire pressure boundary of the system is assembled and 
installed, a visible inspection which shall include smoke or soap 
bubble checks shall be performed to verify interface connection 
integrity of all remaining untested interface joints. For the smoke or 
soap bubble check, the system shall be pressurized to the most 
limiting structural capability pressure of the system as determined by 
the government.

i.  All untested pressure boundary interface connections made between 
previously tested sections require as a minimum, a smoke or soap 
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bubble check while system is pressurized to the most limiting 
structural capability pressure, and a visual inspection as follows:

j.  Before Bolting:
Flange seating surfaces shall be visually examined for cleanliness and 
acceptable surface finish. Flange faces shall be examined for 
compliance with tolerances for mutual parallelism and axial alignment, 
as well as for planarity of each flange. Gaskets shall be visually 
examined to ensure conformance with specified dimensional tolerances 
and freedom from tears, breaks, or other defects.

k.  After Bolting:
Bolts in all bolted connections shall be examined to ensure bolts are 
in place. Gaskets in bolted connections shall be visually examined for 
uniform compression.

l.  Untested joints shall each be uniquely identified and results of the 
inspection shall be provided and shall contain the following as a 
minimum:

(1) Date of the inspection results, and inspector's signature
(2) Identification of instruments, equipment, tools, and documents to 
the extent that they or their equivalents can be identified for future 
examinations
(3) Observations and dimensional checks specified by the respective 
test data and reports developed during inspection and testing
(4) Conclusion and recommendation by visual inspection and testing 
personnel
(5) Reference to previous reports if this report is for re-inspection 
and testing

m.  Visual Inspection Criteria:
Field acceptance visual inspections shall include verification of 
component installation in accordance with the owner's design 
specification and the supplier's installation and operating manual.
Visual inspections are acceptable when there are no visual indications 
of improper installation, physical damage, structural distress, or 
degradation that would impair the ability of a component or system to 
perform its intended function.

3.3.4   DALT Testing

Perform DALT on all pressure boundary sections of each level class as 
shown on the design drawings (Level 2 or Level 4) as well as interior 
SMANCNA ductwork.  Use the duct class, seal class, leakage class and the 
leak test pressure data indicated on the drawings, to comply with the 
procedures specified in ASME -AG-1 Article TA-III-4000 Procedureal 
Guidelines for pressure testing and HDBK 1169-2003 Table 5.6 Recommended 
Maximum Permissible Duct Leak Rates.

a.  DALT Boundaries: The HEPA filters delineate the boundary between the 
two levels of duct classification (Level 4 = upstream, Level 2 = 
downstream). Although the boundary between level 2 and level 4 testing 
is the actual HEPA filter, a convenient boundary for ease of testing 
must be determined for which a joint can be blanked off creating a 
pressure boundary. The downstream flanged joint of the downstream 
transition that is welded to the filter housing shall serve as a 
convenient test boundary between level 2 criteria and level 4 criteria.
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b.  Level 2 testing: Ducting and associated equipment downstream of the 
HEPA filter housing to the first flange inside each enclosure are 
subject to satisfying the Level 2 permissible leak rates as outlined 
in the Level 2 DALT procedures and test records in Attachment "A" of 
this spec (in accordance with Table 5.6 of the DOE-Handbook 
1169-2003).  Refer to the Level 2 Constant Pressure and Pressure Decay 
Procedure inserts at the end of this section.

c.  Level 4 testing: Ducting and associated equipment upstream of, and 
including the HEPA filter housing are subject to satisfying the Level 
4 permissible leak rates as outlined in the Level 4 DALT procedures 
and test records in Attachment "A" of this spec (in accordance with 
Table 5.6 of the DOE-Handbook 1169-2003). Total free air volume 
calculations for this test procedure shall be clearly identified based 
on as-built conditions.  Refer to the Level 4 Constant Pressure and 
Pressure Decay Procedure inserts at the end of this section.

d.  DALT test sections for interior ductwork shall be in accordance with 
(2012) HVAC Air Duct Leakage Test Manual - 2nd Edition.

e.  DALT test sections may be individual components or assemblies of 
pressure boundary components forming a section, whichever is preferred 
by the testing contractor.

f.  When leak testing sections as an assembly, components with the same 
duct classification level (Level 2 or Level 4) may be tested 
simultaneously as an assembly but not be combined with components of 
another duct classification level. For example, Level 4 components may 
be tested as an assembly with other Level 4 components, but shall not 
be combined with Level 2 components, and vice versa. 

g.  The most conservative maximum operating pressure of an assembly shall 
be used when determining the permissible leakage rate, as though the 
assembly is a single continuous section. The maximum operating 
pressure, test pressures, and structural capability pressure will be 
provided by the government following receipt of the test plan.

3.3.5   Pre-final DALT Report

After completion of the DALT work, prepare a Pre-final DALT Report meeting 
the additional requirements specified in Appendix B  REPORTS - DALT and 
TAB.  Data required by those data report forms shall be furnished by the 
TAB team.  Prepare the report neatly and legibly; the Pre-final DALT 
report shall provide the basis for the Final DALT Report. 

TAB supervisor shall review, approve and sign the Pre-Final DALT Report 
and submit this report within one day of completion of DALT field work.  
Verbally notify the COTR that the field check of the Pre-Final DALT Report 
data can commence.

The Contractor shall submit a separate report for each enclosure as 
follows:

M-140 Pre-final DALT Report
DRE-7 Pre-final DALT Report
RAE Pre-final DALT Report
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3.3.6   Quality Assurance - COTR DALT Field Acceptance Testing

In the presence of the COTR and TAB team field leader and Commissioning 
Agent, verify for accuracy Pre-final DALT Report data selected by the COTR.

Further, if any data on the Pre-final DALT report form for a given duct 
section is out-of-tolerance, then a re-test shall be performed until 
section is within tolerance.

3.3.7   Additional COTR Field Acceptance Testing

If any of the duct sections checked for a given system are determined to 
have a leakage rate measured that exceeds the leakage rate allowed by 
methods outlined above for an indicated duct csection, terminate data 
checking for that section.  The associated Pre-final DALT Report data for 
the given duct system will be disapproved.  Make the necessary corrections 
and prepare a revised Pre-final DALT Report.  Reschedule a field check of 
the revised report data with the COTR.

3.3.8   Certified Final DALT Report

On successful completion of all field checks of the Pre-Final DALT Report 
data for all systems, the TAB Supervisor shall assemble, review, approve, 
sign and submit the Final DALT Report in compliance with  Appendix B  
REPORTS - DALT and TAB to the Contracting Officer for approval.
 
Contractor shall submit a separate report for each enclosure as follows:

M-140 Final DALT Report
DRE-7 Final DALT Report
RAE Final DALT Report

3.3.9   Prerequisite for TAB Field Work

Do not commence TAB field work prior to the completion and approval, for 
all systems, of the Final DALT Report.  Also, see section 1.3.1, "Obtain 
Contracting Officer's written approval before applying insulation to 
exterior of air distribution systems as specified under Section 23 07 00 
THERMAL INSULATION FOR MECHANICAL SYSTEMS."

3.4   TAB PROCEDURES

3.4.1   TAB Field Work

Test, adjust, and balance the HVAC systems  until measured flow rates  are 
within plus 5 or minus zero percent of the design flow rates as specified 
or indicated on the contract documents.  

That is, comply with the the requirements of AABC MN-1 , or SMACNA 1780 
(TABB) and SMACNA 1858 (TABB), except as supplemented and modified by this 
section.

a.  Provide instruments and consumables required to accomplish the TAB 
work.  Calibrate and maintain instruments in accordance with 
manufacturer's written procedures.

b.  Conduct TAB work, including measurement accuracy, and sound 
measurement work in conformance with the AABC MN-1 and AABC MN-4, or 
NEBB TABES and NEBB MASV, or SMACNA 1780 (used by TABB) and  SMACNA 
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1858 sound measurement procedures, except as supplemented and modified 
by this section.

c.  Coordinate with the controls contractor to cap the  max speed of the 
fan to the value shown on the respective fan schedule. The fan shall 
not exceed the maximum flow indicated on the associated HEPA filter 
housing, nor 600 feet per minute across the heat pump coil.

3.4.2   Preliminary Procedures

Use the approved pre-field engineering report as instructions and 
procedures for accomplishing TAB field work.  TAB engineer is to locate, 
in the field, test ports required for testing.  It is the responsibility 
of the sheet metal contractor to provide and install test ports as 
required by the TAB engineer.

3.4.3   TAB Air Distribution Systems

3.4.3.1   Units With Coils

Report heating and cooling performance capacity tests for DX and electric 
coils for the purpose of verifying that the coils meet the indicated 
design capacity.  Submit the following data and calculations with the coil 
test reports:

a.  For units with capacities greater than 7.5 tons (90,000 Btu) cooling, 
such as factory manufactured units, central built-up units and rooftop 
units, conduct capacity tests in accordance with AABC MN-4, procedure 
3.5, "Coil Capacity Testing."

b.  Do not determine entering and leaving wet and dry bulb temperatures by 
single point measurement, but by the average of multiple readings in 
compliance with paragraph 3.5-5, "Procedures", (in subparagraph d.) of 
AABC MN-4, Procedure 3.5, "Coil Capacity Testing."

c.  Submit part-load coil performance data from the coil manufacturer 
converting test conditions to design conditions; use the data for the 
purpose of verifying that the coils meet the indicated design capacity 
in compliance with AABC MN-4, Procedure 3.5, "Coil Capacity Testing," 
paragraph 3.5.7, "Actual Capacity Vs. Design Capacity" (in 
subparagraph c.).

3.4.3.2   Rooftop Units (ACE)

Air handling unit systems including fans (air handling unit fans, exhaust 
fans and winter ventilation fans), coils, ducts, plenums, mixing boxes, 
terminal units, variable air volume boxes, and air distribution devices 
for supply air, return air, outside air, mixed air relief air, and makeup 
air.

3.4.3.3   HVAC Skid

HVAC Skid and associated airflow including coils, ducts, return dampers, 
engineered vent dampers, supply damper and exhaust damper.
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3.4.4   Sound Tests

3.4.4.1   Sound Metering

Measure sound levels with a sound meter complying with ASA S1.4 , Type 1 or 
2, and an octave band filter set complying with ASA S1.11 .  Use 
measurement methods for overall sound levels and for octave band sound 
levels as prescribed by NEBB. Measure sound levels at the work areas on 
Level 1 & 2 in M-140, DRE-7 floor level, RAE-SP-6 and RAE-4 working area 5 
feet from any return grille or duct. Maximum permissible sound level is 85 
dBA.

Measure sound levels external to each HVAC skid at a distance of 5 feet at 
a minimum of 3 points. Maximum permissible sound level is 85 dBA.

Tests shall be conducted under operating conditions as shown on the 
drawings for each ventilation system.

3.4.5   Performance Tests

3.4.5.1   Operational Tests

In addition to the TAB proportionate balancing work on the air 
distribution systems, accomplish TAB work on the HVAC systems which 
directly transfer thermal energy.  TAB the operational performance of the 
heating systems and cooling systems.

For M-140, DRE-7, perform operations tests to achieve a negative space 
pressure differential of -0.2" wg. at the rated return airflow as shown on 
the design drawings with the engineered vent dampers closed.  Modulate 
exhaust damper, recircualtion fan speed and supply damper to achieve 
building setpoint in an interative process. Record fan speed and damper 
setpoints for exhuast and return. Do not exceed maximum flow of the 
respective filter housing.

With each system running at the design flow and negative dP, open 
engineered vent dampers. Modulate the return air dampers as needed to 
achieve the total design flow in the contract documents for DRE-7 and in 
each M-140 tower. Adjust fan speed in an interative process to re-stablish 
negative dP in each enclosure. Record all damper and fan speed set points. 

For RAE-4/SP-6, perform operations tests to achieve a negative space 
pressure differential of -0.2" wg. at the rated return airflow as shown in 
the contract documents, through the engineered vent dampers. A test box 
will be made to seal off the RAE-SP-6 to simulate the boat hull in order 
to test the system dockside and ventilation hoses will be installed 
through 8 inch openings to pull air from the structure. Modulate exhaust 
damper, recircualtion fan speed and supply damper to achieve building 
setpoint in an interative process. Record fan speed and setpoints for 
exhaust and engineered vent dampers. Do not exceed max flow of filter 
housing.

3.4.5.1.1   Downward Airflow Smoke Checks (M-140, RAE-4/SP-6)

With each enclosure under negative pressure perform a smoke test to 
confirm downward airflow at the level of most restrictive opening and 
witnessed by PNSY. Provide 7-day notice for each test. 

In each M-140 tower, introduce smoke at Level 2 just above the floor 
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opening and visually confirm downward airflow through the level 2 opening. 

In RAE SP-6, introduce smoke around the coaming area opening above the 
floor opening and visually confirm downward airflow through the opening 
into the area below. 

Submit Smoke Test Procedures with smoke generating equipment 
specifications.

Submit separate procedures for each enclosure as follows:

M-140 Smoke Test Procedures
RAE Smoke Test Procedures

Record results (pass/fail) accompanied by a sketch of where each test was 
performed with respect to the opening in the enclosure and include with 
submission of operational test data.

3.4.5.2   Ambient Temperatures

On each tab report form used for recording data, record the outdoor and 
indoor ambient dry bulb temperature range and the outdoor and indoor 
ambient wet bulb temperature range within which the report form's data was 
recorded.  Record these temperatures at beginning and at the end of data 
taking.

3.4.6   TAB Work on Performance Tests With Seasonal Limitations

3.4.6.1   Performance Tests

Accomplish proportionate balancing TAB work on the air distribution 
systems, in other words, accomplish adjusting and balancing of the air 
flows any time during the duration of this contract, subject to the 
limitations specified elsewhere in this section.  However, accomplish, 
within the following seasonal limitations, TAB work on HVAC systems which 
directly transfer thermal energy.

3.4.6.2   Season Of Maximum Load

Visit the contract site for at least two TAB work sessions for TAB field 
measurements.  Visit the contract site during the season of maximum 
heating load and visit the contract site during the season of maximum 
cooling load, the goal being to confirm the operational performance of the 
heating systems and cooling systems under their respective maximum outdoor 
environment-caused loading.  During the seasonal limitations, confirm the 
operational performance of the heating systems and cooling systems. 
Airflows and damper setpoints, however, having already been balanced as 
constant volumes should not be affected nor need to be modified as part of 
this mechanical heating and cooling confirmation.

3.4.6.3   Ambient Temperatures

On each tab report form used for recording data, record the outdoor and 
indoor ambient dry bulb temperature range and the outdoor and indoor 
ambient wet bulb temperature range within which the report form's data was 
recorded.  Record these temperatures at beginning and at the end of data 
taking.
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3.4.7   Workmanship

Conduct TAB work on the HVAC systems until measured flow rates are within 
plus 5 or minus zero percent of the design flow rates as specified or 
indicated on the contract documents.  This TAB work includes adjustment of 
balancing valves, balancing dampers, and sheaves.  Further, this TAB work 
includes changing out fan sheaves if required to obtain air flow rates 
specified or indicated.  If, with these adjustments and equipment changes, 
the specified or indicated design flow rates cannot be attained, contact 
the Contracting Officer for direction.

3.4.8   Deficiencies

Strive to meet the intent of this section to maximize the performance of 
the equipment as designed and installed.  However, if deficiencies in 
equipment design or installation prevent TAB work from being accomplished 
within the range of design values specified in the paragraph entitled 
"Workmanship," provide written notice as soon as possible to the 
Contractor and the Contracting Officer describing the deficiency and 
recommended correction.

Responsibility for correction of installation deficiencies is the 
Contractor's.  If a deficiency is in equipment design, call the TAB team 
supervisor for technical assistance.  Responsibility for reporting design 
deficiencies to Contractor is the TAB team supervisor's.

3.4.9   TAB Reports

Additional requirements for TAB Reports are specified in Appendix B  
REPORTS - DALT and TAB

3.4.10   Quality Assurance - COTR TAB Field Acceptance Testing

3.4.10.1   TAB Field Acceptance Testing

During the field acceptance testing, verify, in the presence of the COTR 
and Commissioning Agent, random selections of data (air quantities, air 
motion, sound level readings) recorded in the TAB Report.  Points and 
areas for field acceptance testing are to be selected by the COTR.  
Measurement and test procedures are the same as approved for TAB work for 
the TAB Report.  

Field acceptance testing includes verification of TAB Report data recorded 
for the following equipment groups:

Group 1:  All recirculation fans and HVAC Skids (rooftop unit for ACE).

Group 2:  100 percent of the supply diffusers, registers, grilles 
associated with "constant volume" HVAC Skids.

Group 3:  100 percent of the return grilles, engineered ventilation ducts, 
and exhaust ducts.

Group 4:  100 percent of the recirculation fans.

Further, if any data on the TAB Report for Groups 2 through 5 is found not 
to fall within the range of plus 5 to minus zero percent of the TAB Report 
data, additional group data verification is required in the presence of 
the COTR.   Verify TAB Report data for one additional piece of equipment 
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in that group.  Continue this additional group data verification until 
out-of-tolerance data ceases to be found.  

3.4.10.2   Additional COTR TAB Field Acceptance Testing

If any of the acceptance testing measurements for a given equipment group 
is found not to fall within the range of plus 5 to minus 5 percent of the 
TAB Report data, terminate data verification for all affected data for 
that group.  The affected data for the given group will be disapproved.  
Make the necessary corrections and prepare a revised TAB Report.  
Reschedule acceptance testing of the revised report data with the COTR.

3.4.10.3   Prerequisite for Approval

Compliance with the field acceptance testing requirements of this section 
is a prerequisite for the final Contracting Officer approval of the TAB 
Report submitted.

3.5   MARKING OF SETTINGS

Upon the final TAB work approval, permanently mark the settings of HVAC 
adjustment devices including fans and dampers so that adjustment can be 
restored if disturbed at any time.  Provide permanent, weatherproof labels 
clearly indicating the settings on the adjustment devices which result in 
the data reported on the submitted TAB report.

3.6   MARKING OF TEST PORTS

The TAB team is to permanently and legibly mark and identify the location 
points of the duct test ports.  If the ducts have exterior insulation, 
make these markings on the exterior side of the duct insulation.  Show the 
location of test ports on the as-built mechanical drawings with dimensions 
given where the test port is covered by exterior insulation.

3.7   APPENDICES

Appendix A  WORK DESCRIPTIONS OF PARTICIPANTS
Appendix B  REPORTS - DALT and TAB
Appendix C  DALT AND TAB SUBMITTAL AND WORK SCHEDULE
Appendix D  REQUIREMENTS FOR DUCT AIR LEAK TESTING
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Appendix A

WORK DESCRIPTIONS OF PARTICIPANTS

The Contractor is responsible for ensuring compliance with all 
requirements of this specification section.  However, the following 
delineation of specific work items is provided to facilitate and 
co-ordinate execution of the various work efforts by personnel from 
separate organizations.  

1.  Contractor

    a.  HVAC documentation:  Provide pertinent contract documentation to the 
TAB Firm, to include the following: the contract drawings and 
specifications; copies of the approved submittal data for all HVAC 
equipment, air distribution devices, and air measuring/balancing 
devices; the construction work schedule; and other applicable 
documents requested by the TAB Firm.  Provide the TAB Firm copies of 
contract revisions and modifications as they occur.

b.  Schedules: Ensure the requirements specified under the paragraph "DALT 
and TAB Schedule" are met.

c.  Pre-DALT and TAB meeting:  Arrange and conduct the Pre-DALT and TAB 
meeting.  Ensure that a representative is present for the sheet metal 
contractor, the mechanical contractor, the electrical contractor, and 
the automatic temperature controls contractor.

d.  Coordinate Support:  Provide and coordinate support personnel required 
by the TAB Firm in order to accomplish the DALT and TAB field work.  
Support personnel may include factory representatives, HVAC controls 
installers, HVAC equipment mechanics, sheet metal workers, pipe 
fitters, and insulators.  Ensure support personnel are present at the 
work site at the times required.

e.  Correct Deficiencies:  Ensure the notifications of Construction 
Deficiencies are provided as specified herein.  Refer to the paragraph 
entitled "Construction Deficiencies."  Correct each deficiency as soon 
as practical with the Contracting Officer, and submit revised 
schedules and other required documentation.  

f.  Pre-TAB Work Checklists:  Complete check out and debugging of HVAC 
equipment, ducts, and controls prior to the TAB engineer arriving at 
the project site to begin the TAB work.  Debugging includes searching 
for and eliminating malfunctioning elements in the HVAC system 
installations, and verifying all adjustable devices are functioning as 
designed.  Include as pre-TAB work checklist items, the deficiencies 
pointed out by the TAB team supervisor in the design review report and 
submit the following:

M-140 Completed Pre-TAB Work Checklist
DRE-7 Completed Pre-TAB Work Checklist
RAE Completed Pre-TAB Work Checklist
ACE-3 Completed Pre-TAB Work Checklist

Prior to the TAB field team's arrival, ensure completion of the 
applicable inspections and work items listed in the TAB team 
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supervisor's DALT and TAB Work Procedures Summary.  Do not allow the 
TAB team to commence TAB field work until all of the following are 
completed.

g.  Give Notice of Testing:  Submit advance notice of TAB field work 
accompanied by completed prerequisite HVAC Work List for: 

M-140 Advance Notice TAB Field Work
DRE-7 Advance Notice of TAB Field Work
RAE Advance Notice of TAB Field Work
ACE-3 Advance Notice of TAB Field Work

h.  Insulation work:  Ensure that no insulation is installed on ducts to 
be DALT'd until DALT work on the subject ducts is complete and 
accepted by the owner. 

Ensure the duct and piping systems are properly insulated and vapor 
sealed upon the successful completion and acceptance of the DALT and 
TAB work.

2.  TAB Team Supervisor

a.  Overall management:  Supervise and manage the overall TAB team work 
effort, including preliminary and technical DALT and TAB procedures 
and TAB team field work.

b.  Schedule:  Ensure the requirements specified under the paragraph "DALT 
and TAB Schedule" are met.

c.  Submittals:  Provide the submittals specified herein.

d.  Pre-DALT/TAB meeting:  Attend meeting with Contractor.  Ensure TAB 
personnel that will be involved in the TAB work under this contract 
attend the meeting.

e.  Design Review Report:  Submit typed report describing omissions and 
deficiencies in the HVAC system's design that would preclude the TAB 
team from accomplishing the duct leakage testing work and the TAB work 
requirements of this section.  Provide a complete explanation 
including supporting documentation detailing the design deficiency.  
State that no deficiencies are evident if that is the case.

f.  Support required:  Specify the technical support personnel required 
from the Contractor other than the TAB agency; such as factory 
representatives for temperature controls or for complex equipment.  
Inform the Contractor in writing of the support personnel needed and 
when they are needed.  Furnish the notice as soon as the need is 
anticipated, either with the design review report, or the DALT and TAB 
Procedures Summary, during the DALT or TAB field work.

Ensure the Contractor is properly notified and aware of all support 
personnel needed to perform the TAB work.  Maintain communication with 
the Contractor regarding support personnel throughout the duration of 
the TAB field work, including the TAB field acceptance testing 
checking.

Ensure all inspections and verifications for the Pre-Final DALT and 
Pre-TAB Checklists are completely and successfully conducted before 
DALT and TAB field work is performed.
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g.  Advance Notice:  Monitor the completion of the duct system 
installations and provide the Advance Notice for Pre-Final DALT field 
work as specified herein.

h.  Technical Assistance:  Provide technical assistance to the DALT and 
TAB field work.

i.  Deficiencies Notification:  Ensure the notifications of Construction 
Deficiencies are provided as specified herein.  Comply with 
requirements of the paragraph entitled "Construction Deficiencies."  
Resolve each deficiency as soon as practical and submit revised 
schedules and other required documentation.

j. Procedures:  Develop the required TAB procedures for systems or system 
components not covered in the TAB Standard.

3.  TAB Team Field Leader

a.  Field manager:  Manage, in the field, the accomplishment of the work 
specified in Part 3, "Execution."

b.  Full time:  Be present at the contract site when DALT field work or 
TAB field work is being performed by the TAB team; ensure day-to-day 
TAB team work accomplishments are in compliance with this section.

c.  Prerequisite HVAC work:  Do not bring the TAB team to the contract 
site until a copy of the prerequisite HVAC work list, with all work 
items certified by the Contractor to be working as designed, reaches 
the office of the TAB Agency.

4.  Commissioning Agent

a.  Notify Commissioning agent of all testing and balancing and DALT of 
each system. Refer to section 23 08 00.00 10 COMMISSIONING OF HVAC 
SYSTEMS. Commissioning agent shall review and comment on TAB procdures 
as well as DALT record sheets fo inclusion into the final 
commissioning report.
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Appendix B

REPORTS - DALT and TAB

All submitted documentation must be typed, neat, and organized.  All 
reports must have a waterproof front and back cover, a title page, a 
certification page, sequentially numbered pages throughout, and a table of 
contents.  Tables, lists, and diagrams must be titled. Generate and submit 
for approval the following documentation:

1.   DALT and TAB Work Execution Schedule

Submit a detailed schedule indicating the anticipated calendar date for 
each submittal and each portion of work required under this section.  For 
each work entry, indicate the support personnel (such as controls 
provider, HVAC mechanic, etc.) that are needed to accomplish the work.  
Arrange schedule entries chronologically. 

The Contractor shall submit separate schedules for each enclosure as 
follows:

M-140 DALT and TAB Work Execution Schedule
DRE-7 DALT and TAB Work Execution Schedule
RAE DALT and TAB Work Execution Schedule
ACE-3 TAB Work Execution Schedule (no DALT)

2.   DALT and TAB Procedures Summary

Submit a detailed narrative describing all aspects of the DALT and TAB 
field work to be performed.  Clearly distinguish between DALT information 
and TAB information.  Contractor shall submit a separate summary for each 
enclosure as follows:

M-140 DALT and TAB Procedures Summary
DRE-7 DALT and TAB Procedures Summary
RAE DALT and TAB Procedures Summary
ACE-3 TAB Procedures Summary (no DALT)

Include marked up drawings clearly defining test boundaries for each test, 
and where each test will occur (For example, "On jobsite at Portsmouth 
Naval Shipyard").

Include the following:

a.  A list of the intended procedural steps for the DALT and TAB field 
work from start to finish.  Indicate how each type of data measurement 
will be obtained.  Include what Contractor support personnel are 
required for each step, and the tasks they need to perform.

b.  A list of the project's submittals that are needed by the TAB Firm in 
order to meet this Contract's requirements.

c.  The schematic drawings to be used in the required reports, which may 
include building floor plans, duct system plans, and equipment 
elevations.  Indicate intended TAB measurement locations, including 
where test ports need to be provided by the Contractor.

d.  The data presentation forms to be used in the report, with the 
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preliminary information and initial design values filled in.

e.  A list of DALT and TAB instruments to be used, edited for this 
project, to include the instrument name and description, manufacturer, 
model number, scale range, published accuracy, most recent calibration 
date, and what the instrument will be used for on this project.

f.  A thorough checklist of the work items and inspections that need to be 
accomplished before DALT field work can be performed.  The Contractor 
must complete, submit, and receive approval of the Completed Pre-Final 
DALT Work Checklist before DALT field work can be accomplished.

The Contractor shall submit a separate Work Checklist for each enclosure 
as follows:

M-140 Completed Pre-Final DALT Work Checklist
DRE-7 Completed Pre-Final DALT Work Checklist
RAE Completed Pre-Final DALT Work Checklist

g.  A thorough checklist of the work items and inspections that need to be 
accomplished before the TAB field work can be performed.  The 
Contractor must complete, submit, and receive approval of the 
Completed Pre-TAB Work Checklist before the TAB field work can be 
accomplished.

i.  The checklists specified above shall be individually developed and 
tailored specifically for the work under this contract.  Refer to 
NEBB PROCEDURAL STANDARDS, Section III, "Preliminary TAB Procedures" 
under the paragraphs titled, "Air Distribution System Inspection" and 
"Hydronic Distribution System Inspection" for examples of items to 
include in the checklists. 

3.  Design Review Report

Submit report containing the following information for each enclosure as 
follows:

M-140 Design Review Report
DRE-7 Design Review Report
RAE Design Review Report
ACE-3 Design Review Report

a.  Review the contract specifications and drawings to verify that the TAB 
work can be successfully accomplished in compliance with the 
requirements of this section.  Verify the presence and location of 
permanently installed test ports and other devices needed, including 
balancing valves, and manual volume dampers.

b.  Submit a typed report describing omissions and deficiencies in the 
HVAC system's design that would preclude the TAB team from 
accomplishing the DALT work and the TAB work requirements of this 
section.  Provide a complete explanation including supporting 
documentation detailing the design deficiency.  If no deficiencies are 
evident, state so in the report.

4.  Pre-Final DALT Report for COTR DALT Field Checks

Report the data for the Pre-Final DALT Report meeting the following 
requirements:
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a.  Submit a copy of the approved DALT and TAB Procedures Summary:  
Provide notations describing how actual field procedures differed from 
the procedures listed.

b.  Report format:  Submit a comprehensive report for the DALT field work 
data using data presentation forms equivalent to the "Air Duct Leakage 
Test Summary Report Forms" located in the SMACNA 1972 CD.  In 
addition, submit in the report, a marked duct shop drawing which 
identifies each section of duct tested with assigned node numbers for 
each section.  Node numbers shall be included in the completed report 
forms to identify each duct section.   

c.  Calculations:  Include a copy of all calculations prepared in 
determining the volume, surface area, or flow rate of each duct test 
section in accordance with test procedure, in attachment A.  Include 
in the DALT reports copy(s) of the calibration curve for each of the 
DALT test orifices used for testing.

d.  Instruments:  List the types of instruments actually used to measure 
the data.  Include in the listing each instrument's unique 
identification number, calibration date, and calibration expiration 
date.  Instruments are to be calibrated within one year of the date of 
use in the field; instrument calibration is to be traceable to the 
measuring standards of the National Institute of Standards and 
Technology.

e.  TAB Supervisor Approval:  Include on the submitted report the typed 
name of the TAB supervisor and the dated signature of the TAB 
supervisor.

5.   Final DALT Report

On successful completion of all COTR field checks of the Pre-final DALT 
Report data for all systems, the TABS Supervisor shall assemble, review, 
sign and submit the Final DALT Report to the Contracting Officer for 
approval.

a.  Procedure Summary:  Submit a copy of the approved DALT and TAB 
Procedures Summary.  When applicable, provide notations describing how 
actual field procedures differed from the procedures listed.

b.  Report format:  Submit the completed data forms approved in the 
pre-field TAB Engineering Report completed by TAB field team, 
reviewed, approved and signed by the TAB supervisor.  Bind the report 
with a waterproof front and back cover.  Include a table of contents 
identifying by page number the location of each report.  Report forms 
and report data shall be typewritten.  Handwritten report forms or 
report data are not acceptable.

c.  Temperatures:  On each TAB report form reporting TAB work accomplished 
on HVAC thermal energy transfer equipment, include the indoor and 
outdoor dry bulb temperature range and indoor and outdoor wet bulb 
temperature range within which the TAB data was recorded.  Include in 
the TAB report continuous time versus temperature recording data of 
wet and dry bulb temperatures for the enclosures as designated in the 
following list:

(1)  Data shall be measured and compiled on a continuous basis for the 
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period in which TAB work affecting those rooms is being done.

(2)  Data shall be measured/recorded only after the HVAC systems 
installations are complete, the systems fully balanced and the 
HVAC systems controls operating in fully automatic mode.  Provide 
a detailed explanation wherever a final measurement did not 
achieve the required value.

(3)  Data may be compiled using direct digital controls trend logging 
where available.  Otherwise, the Contractor shall temporarily 
install calibrated time versus temperature/humidity recorders for 
this purpose.  The HVAC systems and controls shall have been fully 
operational a minimum of 24 hours in advance of commencing data 
compilation.  The specified data shall be included in the TAB 
Report.

d.  Air System Diagrams:  Provide updated diagrams with final installed 
locations of all terminals and devices, any numbering changes, and 
actual test locations.  

e.  Air Static Pressure Profiles:  Report static pressure profiles for air 
duct systems including:  Filter Housings.  Report static pressure data 
for all supply, return, relief, exhaust and outside air ducts for the 
systems listed.  The static pressure report data shall include, in 
addition to AABC or NEBB or TABB required data, the following:

(1)  Report supply fan, return fan, relief fan, and exhaust fan inlet 
and discharge static pressures.

(2)  Report static pressure drop across DX coils, electric resistance 
heating coils and heat reclaim devices installed in unit cabinetry 
or the system ductwork.

(3)  Report static pressure drop across HEPA filters, pre and final.

Do not report static pressure drop across duct fittings provided for 
the sole purpose of conveying air, such as elbows, transitions, 
offsets, plenums, manual dampers, and branch takes-offs.

f.  Instruments:  List the types of instruments actually used to measure 
the tab data.  Include in the listing each instrument's unique 
identification number, calibration date, and calibration expiration 
date.

Instrumentation, used for taking wet bulb temperature readings shall 
provide accuracy of plus or minus 5 percent at the measured face 
velocities.  Submit instrument manufacturer's literature to document 
instrument accuracy performance is in compliance with that specified.

g.  Performance Curves: The TAB Supervisor shall include, in the TAB 
Reports, factory fan curves for fans TAB'd on the job.

h.  Calibration Curves:  The TAB Supervisor shall include, in the TAB 
Reports, a factory calibration curve for installed flow control 
balancing valves, flow venturis and flow orifices TAB'd on the job.

i.  Data From TAB Field Work:  After completion of the TAB field work, 
prepare the TAB field data for TAB supervisor's review and approval 
signature, using the reporting forms approved in the pre-field 

SECTION 23 05 93  Page 27



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

engineering report.  Data required by those approved data report forms 
shall be furnished by the TAB team.  Except as approved otherwise in 
writing by the Contracting Officer, the TAB work and thereby the TAB 
report shall be considered incomplete until the TAB work is 
accomplished to within the accuracy range specified in the paragraph 
entitled "Workmanship."
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Appendix C

DALT AND TAB SUBMITTAL AND WORK SCHEDULE

1.  Perform the following items of work in the order listed adhering to 
the dates schedule specified below.  Include the major items listed in 
this schedule in the project network analysis schedule required by 
Section 01 32 17.00 20 NETWORK ANALYSIS SCHEDULES (NAS). 

a.  Submit TAB Agency and TAB Personnel Qualifications:  Within 90 
calendar days after date of contract award.

b.  Submit the DALT and TAB Work Execution Schedule:  within 14 days after 
receipt of the TAB agency and TAB personnel qualifications approval.  
Revise and re-submit this schedule 28 days prior to commencement of 
DALT work.

c.  Submit the DALT and TAB Work Procedures Summary:  within 14 days after 
receipt of the initial approved DALT and TAB Work Execution Schedule.

d.  Meet with the COTR at the Pre-DALT/TAB Meeting:  Within 28 calendar 
days after receipt of the approved initial DALT/TAB Execution Schedule.

e.  Submit Design Review Report:  Within 56 calendar days after the 
receipt of the approved initial DALT and TAB Work Execution Schedule.

f.  Advance Notice of Pre-Final DALT Field Work:  After the completed 
installation of the HVAC duct system to be DALT'd, submit to the 
Contracting Officer an Advance Notice of Pre-Final DALT Field Work 
accompanied by the completed Pre-Final DALT Work Checklistchecklist 
for the subject duct system. 

g.  Ductwork Selected for DALT:  Within 14 calendar days after receiving 
an acceptable completed pre-final DALT work checklist, the contractor 
will submit the plan that identifies the test sections and clearly 
defines where the test boundaries will be for all required DALT. 

h.  DALT Field Work:  Within 48 hours of COTR's selection, complete DALT 
field work on selected project ductwork.

i.  Submit Pre-Final DALT Report:  Within two working days after 
completion of DALT field work, submit Pre-final DALT Report. Separate 
Pre-final DALT reports may be submitted to allow phased testing from 
system to system.

j.  Quality Assurance - COTR DALT Field Checks:  Upon approval of the 
Pre-final DALT Report, the COTR's DALT field check work shall be 
scheduled with the Contracting Officer.

k.  Submit Final DALT Report:  Within 14 calendar days after completion of 
successful DALT Work Field Check, submit TAB report.
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Appendix D

Appendix D

REQUIREMENTS FOR DUCT AIR LEAK TESTING

SYSTEMS

Recirc./
Exhaust

Duct System 
Static 
Pressure, in 
inches W.C.

for Supply 
up to damper

See airflow
schem

for Supply 
downstream 
damper

See airflow
schem

for Exhaust See airflow
schem

Return 
upstream of 
fan

See airflow
schem

System 
Oval/Round 
Duct and 
Rectangular 
Duct SMACNA 
Seal Class

for Supply A A A A

for Return A A A A

for Exhaust A A A A

System Duct 
Class Level 
per DOE HDBK 
1169-2003 
Table 5.6

Upstream 
HEPA Filter

4

Downstream 
HEPA Filter

2

Duct Test 
Pressure, in 
inches W.C.

for Supply Per
Attachment A

for Return Per
Attachment A

for Exhaust Per
Attachment A

Attachment A: DALT Procedures and Record Sheets

        -- End of Section --
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Level 2 – Duct Air Leakage Test (DALT) Procedure   
Constant Pressure Method 

ASME AG-1-2015; Article TA-III-4000 Procedural Guidelines; TA-III-4100 CONSTANT PRESSURE 
TEST.  

1 
 

 
 
Summary of Method: 
 
The constant pressure method is useful for testing small volumes and is conducted at the maximum 
operating pressure for the system. All components that are part of the pressure boundary including 
ducting, fans, dampers, housings, flex connections, shaft seals and any other components forming the 
pressure boundary shall be tested to verify leak tightness.  Temporary sealants, duct tape, or similar 
temporary materials SHALL NOT BE USED except for sealing the temporary blank-off panels.  If the 
measured leak rate exceeds the permissible leak rate, the leaks shall be located by one of the methods 
listed in this procedure and repaired. The section shall then be retested per this procedure to verify leak-
tightness. 
 
 

NOTE: 
This test procedure is written as if operating pressure is positive,  

but it would be identical for negative pressure systems  
with appropriate change in signs  

used in the data collection and calculations. 
 
 
Pre-requisites: 
 
Construction, modifications, and repairs affecting the test boundary shall be complete and the inlet and 
discharge openings of the section shall be sealed before the test is started. All electrical, piping, and 
instrument connections shall be complete and all permanent seals shall be installed before the test is 
started.  
 
 
Test equipment: 
 
(a) pressurization source capable of producing the specified positive or negative pressure 
(b) covers to seal test boundaries 
(c) clock or timer 
(d) pressure-indicating device for test volume – (this procedure assumes pressure instrumentation 
reading in “inches of water” (“wg)). 
(e) temperature-indicating device for test volume– (this procedure assumes a temperature indicating 
device reading in degrees Fahrenheit). 
(f)  bubble solution for detecting air leaks (bubble method)  
(g) optional portable electronic sound detection equipment (audible leak method) 
(h) barometer– (this procedure assumes pressure instrumentation reading in “inches of water” (“wg)). 
(i) flowmeter 
(j) totalizing gas volume meter 
 
 
Reference: 
 

(a) ASME AG-1-2015;  Article TA-III Duct and Housing Leak Test Procedural Guidelines; TA-III-
4100 CONSTANT PRESSURE TEST.  

(b) DOE –HDBK-1169-2003; Table 5.6 – Recommended Maximum Permissible Leak rates at 2 
in.wg Negative  
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Constant Pressure Method 

ASME AG-1-2015; Article TA-III-4000 Procedural Guidelines; TA-III-4100 CONSTANT PRESSURE 
TEST.  

2 
 

 
Procedure: 
 
1. Obtain a “Level 2 Duct Air Leakage Test (DALT) RECORD –“Constant Pressure Method” sheet. 
 
2. Complete the header table for each sheet, (that each sheet may be traced to a unique testing event). 

 
-Date of Test 
-Section I.D. # being tested * 
-Description of Section Tested 
-Test Attempt Number for this Section (Sequentially Numbered)  
 
*Provide a marked up drawing identifying the boundaries of the tested Section, and include as 
an Attachment to the Test Record Sheet. 

 
3. Fill in the Table #1 Instrumentation Information for the Pressure Gage, Flowmeter, Thermometer, and 
Barometer; and sign that the information is correct. 
 
4. The Government will complete Table 2 for “LEAK RATE CALCULATIONS” of the DALT Record 

Sheet.  
 
-Maximum design flowrate (QD), in units cubic feet per minute (cfm).         -Record on Table 2 Line 1 
 
-Maximum operating pressure (OPmax), in units inches-water (“wg).         -Record on Table 2 Line 2 
Use appropriate sign as applicable  
for positive (+) or negative (-) pressure systems. 

 
5. Using the equation for L2, for a Level 2 test, the permissible leak rate at 2”wg, calculate L2 .                                                                                                        
 

𝑳𝑳𝟐𝟐 = (.𝟎𝟎𝟎𝟎)(QD)                  -Record on Table 2 Line 3 
 
6. Calculate the permissible leak rate at Test Pressure, LP,  using maximum operating pressure 

OPmax  from Table 2 Line 2. 
 
  

     𝑳𝑳𝑷𝑷=𝑳𝑳𝟐𝟐�(𝑶𝑶𝑷𝑷𝒎𝒎𝒎𝒎𝒎𝒎 𝟐𝟐⁄ )R               - Record on Table 2 Line 4 
    and 

                            - Record on Table 4  Line 1 
 

This is the limit for allowable leakage for this section which will determine whether or not the measured 
leak rate is acceptable. 

      
 
7. Connect the pressurization source to the duct or housing which shall be capable of producing the 

specified positive or negative test pressure (OPmax  ). 
 
8. Connect the flowmeter or totalizing gas volume meter between the pressurization source and the 

housing (downstream of the throttling valve, if used). 
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Constant Pressure Method 

ASME AG-1-2015; Article TA-III-4000 Procedural Guidelines; TA-III-4100 CONSTANT PRESSURE 
TEST.  

3 
 

 
9. Install temperature and pressure indicating devices so that they will indicate representative 

temperature and pressure inside the test section. 
 
10. Seal test boundaries and close access doors in the normal manner. Temporary sealants, duct tape, or 

similar temporary materials SHALL NOT BE USED except for sealing the temporary blank-off panels. 
 
11. Start the pressurization source and operate it until the pressure for OPmax is achieved. Maintain 

pressure constant with the flow control device within ±0.1 in. wg, until temperature equalizes (remains 
constant within ±0.5°F) for a minimum of 10 minutes. 

 
12. Record in Table 3 of the Level 2 DALT record Sheet: 
 

-Initial stabilized pressure, 𝑷𝑷𝒊𝒊 
-Initial temperature of volume, 𝑻𝑻𝒊𝒊 
-Initial ambient barometric pressure  

 
 
 
13. If using a flowmeter: 
 

13.1  Measure the flow rate of the air being added to or removed from the duct or housing while 
maintaining pressure OPmax within ±0.1 in. wg. Record the flowrate at one minute intervals for 
a continuous 5 minute period in Table 3. 

 
 

13.2. Complete Table 3: 
 

13.2.1 Record in Table 3 of the Level 2 DALT record Sheet:   

-Final test pressure, 𝑷𝑷𝒇𝒇 
-Final temperature of volume, 𝑻𝑻𝒇𝒇 
-Final ambient barometric pressure  

 
 
 
 

  13.3  Using the equation, calculate and solve for the average measured leak rate,  Lavg   
          -Record on Table 4, Line 2 

 
 
 

Lavg=(𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝒎𝒎𝑭𝑭𝑭𝑭 @ 𝟎𝟎 𝒎𝒎𝒊𝒊𝒎𝒎 + 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝒎𝒎𝑭𝑭𝑭𝑭 @ 𝟐𝟐 𝒎𝒎𝒊𝒊𝒎𝒎 + 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝒎𝒎𝑭𝑭𝑭𝑭 @ 𝟑𝟑 𝒎𝒎𝒊𝒊𝒎𝒎 + 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝒎𝒎𝑭𝑭𝑭𝑭 @ 𝟒𝟒 𝒎𝒎𝒊𝒊𝒎𝒎 + 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝒎𝒎𝑭𝑭𝑭𝑭 @ 𝟓𝟓 𝒎𝒎𝒊𝒊𝒎𝒎)
𝟓𝟓

 

   

13.4  Sign to validate that the information in Table 3 is complete and correct.  
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14. If using a totalizing gas volume meter: 
 

14.1  Use the volume meter to totalize the volume of air being removed or added from the test section 
for a continuous 10 minute period and record the total volume from the meter in Table 3 in units 
of ft3. 

 
14.2. Complete Table 3: 

 
14.2.1 Record in Table 3 of the Level 2 DALT record Sheet:   

-Final test pressure, 𝑷𝑷𝒇𝒇 
-Final temperature of volume, 𝑻𝑻𝒇𝒇 
-Final ambient barometric pressure  

 
14.3  Using the equation, calculate and solve for the average measured leak rate, Lavg  

        -Record on Table 4, Line 2 
 
 

Lavg =  𝑻𝑻𝑭𝑭𝑭𝑭𝒎𝒎𝑭𝑭 𝑽𝑽𝑭𝑭𝑭𝑭𝑽𝑽𝒎𝒎𝑭𝑭 𝒊𝒊𝒎𝒎 𝒄𝒄𝑽𝑽𝒄𝒄𝒊𝒊𝒄𝒄 𝒇𝒇𝑭𝑭 (𝒅𝒅𝑽𝑽𝑭𝑭𝒊𝒊𝒎𝒎𝒅𝒅 𝒄𝒄𝑭𝑭𝒎𝒎𝑭𝑭𝒊𝒊𝒎𝒎𝑽𝑽𝑭𝑭𝑽𝑽𝒄𝒄 𝟎𝟎𝟎𝟎 𝒎𝒎𝒊𝒊𝒎𝒎𝑽𝑽𝑭𝑭𝑭𝑭 𝒑𝒑𝑭𝑭𝑭𝑭𝒊𝒊𝑭𝑭𝒅𝒅) 
𝟎𝟎𝟎𝟎 𝒎𝒎𝒊𝒊𝒎𝒎

 
 
 

 
14.4  Sign to validate that the information in Table 3 is complete and correct. 

 
 
15. Compare the calculated permissible leak rate  LP  to the measured average leak rate  Lavg.  
 

15.1  If Lavg is less than or equal to LP, circle   PASS. 
 

15.2  If Lavg is greater than LP, circle   FAIL.    See Step 17 of this procedure for leak location 
methods. 

 
   15.3  Sign to validate that the information in Table 4 is complete and correct. 
 
 
16. Submit DALT Record sheet to the Government for review. 
  



Level 2 – Duct Air Leakage Test (DALT) Procedure   
Constant Pressure Method 

ASME AG-1-2015; Article TA-III-4000 Procedural Guidelines; TA-III-4100 CONSTANT PRESSURE 
TEST.  

5 
 

 
 
17. If the measured leak rate, Lavg , exceeds the calculated permissible leak rate, LP  , locate leaks in 
accordance with one of the following techniques: 
 

17.1.  BUBBLE LEAK LOCATION METHOD (Positive Pressure) 
 
(a) Pressurize the test boundary to the maximum operating pressure for the system. 
(b) With the test boundary under continuous pressure, apply bubble solution to areas to be tested. 

Identify places where bubbles are found and perform corrective actions. 
(c) Following corrective actions, retest in accordance with this test procedure. 

 
17.2.   AUDIBLE LEAK LOCATION METHOD: 
 
(a) Pressurize the test boundary to the maximum operating pressure for the system. 
(b) With the test boundary continuously pressurized, locate audible leaks (electronic sound detection 

equipment optional) and perform corrective actions. 
(c) Following corrective actions, retest in accordance with this test procedure. 

 
Note: 

If a test assembly section fails as an assembly 
the assembly shall not be broken apart to be re-tested in smaller sections, 

but repaired and re-tested as the original assembly. 
 
 
18.  Following repairs re-perform the Leak test until satisfactory results are obtained. 
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Pc. #(s) of Section tested:  
 

Description of Section tested:  
 
 

Test Attempt Number for this Section 
(Sequentially Numbered): 

 
 

 

1 
 

Note: 
If a test assembly section fails as an assembly 

the assembly shall not be broken apart to be re-tested in smaller sections, 
but repaired and re-tested as the original assembly. 

 

TABLE 1: INSTRUMENTATION INFORMATION 

Pressure Gage/Meter Make, 
Model & Serial: 

 Pressure 
Gage/Meter Range: 

” wg 

Calibration Number:  Precision:                          ” wg 
Calibration Date:  Calibration Due:  

 
Flowmeter or Volume 

Totalizer Make, Model & 
Serial: 

 Gage/Meter Range: 
 

cfm 
or 
ft3 

Calibration Number:  Precision:            
Calibration Date:  Calibration Due:  

  
Thermometer Make, Model & 

Serial: 
 Temperature 

Range 
°F 

Calibration Number:  Precision: °F 
Calibration Date:  Calibration Due:  

 
Barometer Make, Model & 

Serial: 
 Barometer Range: ” wg 

Calibration Number:  Precision:                          ” wg 
Calibration Date:  Calibration Due:  

 

Technician Signature: ____________________________ Date: _________ 
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Date of test:  
 

Pc. #(s) of Section tested:  
 

Description of Section tested:  
 
 

Test Attempt Number for this Section 
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TABLE 2: LEAK RATE CALCULATIONS 

 

 

 

 

Government Representative:____________________________________Date:__________ 

  

   Source 
(Reference Document) 

Line 1 QD  =  cfm  
 

 
 
 

Line 2 OPmax = ” wg 
 

 
 
 

Line 3 L2 = cfm 
 

 
 
 

Line 4 LP =  cfm 
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TABLE 3: PRESSURE TEST RAW DATA 

Initial Stabilized Pressure 
(𝑷𝑷𝒊𝒊) "wg:  
                    

 Final Stabilized Pressure (𝑷𝑷𝒇𝒇) 
"wg:                                                   

 

Initial Volume Temp (𝑻𝑻𝒊𝒊) P

o F: 
  

 

 

 Final Volume Temp (𝑻𝑻𝒇𝒇)  
oF: 

  
 

 

Initial barometric pressure "wg: 
                    

 Final barometric pressure "wg:                   

 
Step 13. If Using Flowmeter: (“N/A” Blocks if method not used) 
Flowrate at 1 min: 
 

cfm 

Flowrate at 2 min: 
 

cfm 

Flowrate at 3 min: 
 

cfm 

Flowrate at 4 min: 
 

cfm 

Flowrate at 5 min: 
 

cfm 

Step 14. If Using Totalizing Gas Volume Meter: (“N/A” Blocks if method not used) 
Total Volume over 10 minute Period: 
 

ft3 

 

Technician Signature: _____________________________________ Date:__________ 
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Average Leak Rate, Lavg,  Equation Calculation Worksheet: 
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TABLE 4: LEAK RATE RESULT 

 

Line 1 LP = Permissible Leak Rate at Test Pressure:  
 
 

CFM  

Line 2 Lavg = Average Measured Leak Rate:  
 
 

CFM  

Line 3  

LEAK TEST RESULT: Is Lavg ≤ LP?    

                      
                    ( PASS   /  FAIL )  circle one 

  
 

 

Technician Signature: _____________________________________ Date:__________ 

 

Review of Data and Calculations: 

A/E Representative Signature:________________________________Date:__________ 

 

Shipyard Representative:____________________________________Date:__________ 
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Summary of Method: 
 
The pressure decay method is useful for testing large volumes and is conducted by pressurizing to 1.25 
times the maximum operating pressure, then allowing the pressure to decay for a fixed period of time, or 
until the pressure decreases to 75% of the maximum operating pressure, whichever occurs first. All 
components that are part of the pressure boundary including ducting, fans, dampers, housings, flex 
connections, shaft seals and any other components that are part of the pressure boundary shall be tested 
to verify leak tightness.  Temporary sealants, duct tape, or similar temporary materials SHALL NOT BE 
USED except for sealing the temporary blank-off panels.  If the measured leak rate exceeds the 
permissible leak rate, the leaks shall be located by one of the methods listed in this procedure and 
repaired. The section shall then be retested per this procedure to verify leak-tightness. 
 

NOTE: 
This test procedure is written as if operating pressure is positive,  

but it would be identical for negative pressure systems  
with appropriate change in signs  

used in the data collection and calculations. 
 
Pre-requisites: 
 
Construction, modifications, and repairs affecting the test boundary shall be complete and the inlet and 
discharge openings of the section shall be sealed before the test is started. All electrical, piping, and 
instrument connections shall be complete and all permanent seals shall be installed before the test is 
started. The following must be determined for the test section: 
-Free air volume within the test boundary 
-Maximum operating pressure 
-Maximum system designed flowrate 
 
Test equipment: 
 
(a) pressurization source capable of producing the specified positive or negative pressure 
(b) covers to seal test boundaries 
(c) clock or timer 
(d) pressure-indicating device for test volume – (this procedure assumes pressure instrumentation 
reading in “inches of water” (“wg)). 
(e) temperature-indicating device for test volume– (this procedure assumes a temperature indicating 
device reading in degrees Fahrenheit). 
(f)  bubble solution for detecting air leaks (bubble method)  
(g) optional portable electronic sound detection equipment (audible leak method) 
(h) barometer– (this procedure assumes pressure instrumentation reading in “inches of water” (“wg)). 
 
Reference: 
 

(a) ASME AG-1-2015;  Article TA-III Duct and Housing Leak Test Procedural Guidelines; TA-III-
4200 PRESSURE DECAY TEST.  

(b) DOE –HDBK-1169-2003; Table 5.6 – Recommended Maximum Permissible Leak rates at 2 
in.wg Negative   
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Procedure: 
 
1. Obtain a “Level 2 Duct Air Leakage Test (DALT) RECORD – Pressure Decay Method” sheet. 
 
2. Complete the header table for each sheet, (that each sheet may be traced to a unique testing event). 

 
-Date of Test 
-Section I.D. # being tested * 
-Description of Section Tested 
-Test Attempt Number for this Section (Sequentially Numbered)  
 
*Provide a marked up drawing identifying the boundaries of the tested Section, and include as an 
Attachment to the Test Record Sheet. 

 
3. Fill in the Table #1 Instrumentation Information for the Pressure Gage, Thermometer, and Barometer; 
and sign that the information is correct. 
 

 
4. The Government will complete Table 2 for “LEAK RATE CALCULATIONS” of the DALT Record 

Sheet.  
 

-Maximum design flowrate (QD), in units cubic feet per minute (cfm).         -Record on Table 2 Line 1 
 
-Maximum operating pressure (OPmax), in units inches-water (“wg).         -Record on Table 2 Line 2 
Use appropriate sign as applicable  
for positive (+) or negative (-) pressure systems. 
 
-Most Restrictive structural capability pressure (SCP),   
in units inches-water (“wg).                                                                            -Record on Table 2 Line 3 
Use appropriate change in signs as applicable  
for positive (+) or negative (-) pressure systems. 
 
-Volume (V) of free air in section being Tested (cubic feet)        -Record on Table 2 Line 4  
                -Record on Table 4  
 
 

5. Using the equation for L2, for a Level 2 test, the permissible leak rate at 2”wg, calculate L2 .                                                                                                        
 

L2 = (.𝟎𝟎𝟎𝟎)(QD)                  -Record on Table 2 Line 5 
 

 
 
6. Using the equation for P'i , calculate the initial test pressure. 

Use appropriate sign as applicable  
for positive (+) or negative (-) pressure systems. 
 

 
                P'i = (1.25)(OPmax)             -Record on Table 2 Line 6  
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7.  Compare the |ABSOLUTE VALUES| of |P'i|  to the |SCP|.  Apply either Paragraph 7.1 or 7.2. 
 

 
7.1  If |P'i | ≤ |SCP| , use the equation for P'f   to calculate the final test pressure,  

 
P'f  = (.75)(OPmax) 

 
          -Record on Table 2 Line 7 

-Record “N/A” on Table 2 Line 8 
-Record “N/A” on Table 2 Line 9 

CAUTION 
The test pressure (P'i ) shall not exceed 

the most restrictive structural capability pressure (SCP ). 
  

 7.2  If | P'i | > |SCP |, use the equations to calculate modified final and initial test 
pressures, Pf modified   and Pi modified  , calculate them based on the OPmax  (Table 2 
Line 2) and SCP (Table 2 Line 3). 

 
 

𝑷𝑷Rf modified = 0.8(OPmax) + [1.25(OPmax) – SCP]  -Record “N/A” on Table 2 Line 
7 

            -Record on Table 2 Line 8 
 

𝑷𝑷Ri modified = (OPmax - 𝑷𝑷Rf modified) + OPmax            - Record on Table 2 Line 9 
 
 

8. Calculate the permissible leak rate at Test Pressure, LP, using the permissible leak rate L2 (from 
Table 2 Line 5) and initial test pressure 𝐏𝐏′𝑖𝑖 (from Table 2 Line 6). 

 
  

  𝑳𝑳𝑷𝑷 = 𝑳𝑳𝟐𝟐�(𝑶𝑶𝑷𝑷𝒎𝒎𝒎𝒎𝒎𝒎𝒊𝒊 𝟐𝟐⁄ )R     - Record on Table 2 Line 10  
           and 
          - Record on Table 5 Line 1 
 
 

This is the limit for permissible allowable leakage (𝑳𝑳𝑷𝑷) for this section which will determine whether or 
not the measured leak rate is acceptable. 
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9. Connect the pressurization source (with a leak-tight shutoff valve) and flow control device to the section 
of pressure boundary being tested, which must be capable of producing the specified positive or 
negative pressure. 

 
10. Install temperature and pressure indicating devices so that they will indicate representative 

temperature and pressure inside the section being tested. 
 
11. Seal test boundaries and close access doors in the normal manner. Temporary sealants, duct tape, or 

similar temporary materials SHALL NOT BE USED except for sealing the temporary blank-off panels. 
 
 
12.  Start the pressurization source and operate it until achieving the initial test pressure:  

𝑷𝑷′𝑖𝑖                                         from:  Table 2 Line 6  - OR - 
𝑷𝑷 

𝒊𝒊 𝒎𝒎𝒎𝒎𝒎𝒎𝒊𝒊𝒎𝒎𝒊𝒊𝒎𝒎𝒎𝒎  (if  𝑷𝑷′𝒊𝒊 > SCP)            Table 2 Line 9.  
 

13.  Maintain pressure constant with the flow control device within ±0.1 in. wg, until temperature equalizes 
(remains constant within ±0.5°F) for a minimum of 10 minutes.  

 
14. Shut the shutoff valve. 
 
15. Record in Table 3 of the Level 2 DALT record Sheet: 
 

-Initial time (ti ) 
-Initial test pressure,( 𝑷𝑷𝒕𝒕𝒊𝒊) 
-Initial volume temperature ,(𝑻𝑻𝒕𝒕𝒊𝒊) 
-Initial barometric pressure  

 
 
16. Record pressure readings on Table 3 in one minute intervals until pressure decays to the final test 
pressure 𝑷𝑷′𝒎𝒎 or 𝑷𝑷Rf modified (if 𝑷𝑷′𝒊𝒊 > SCP)  ) or when 15 minutes expires, whichever happens first.  
 
17. Upon completion of the test: 
 

17.1 Record in Table 3 of the Level 2 DALT record Sheet:  
 

-Final time ( tf ) 
-Final test pressure, (𝑷𝑷𝒕𝒕𝒎𝒎) 
-Final volume temperature,( 𝑻𝑻𝒕𝒕𝒎𝒎) 
-Final barometric pressure  

 
17.2  Sign to validate that the information in Table 3 is complete and correct. 
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18.  Calculate Average Measured Leak Rate,  Lavg, as follows: 
 
 18.1 Perform unit conversion as required; use the “Calculation Worksheet” as necessary: 
 

18.1.1 Calculate absolute initial and final test pressures by adding initial and final 

barometric pressure to the initial test  𝑷𝑷𝒕𝒕𝒊𝒊 and final test 𝑷𝑷𝒕𝒕𝒎𝒎 pressures: Pressures were 

recorded inTable 3. 

Absolute Pressure =  (Gage Pressure) + (Barometric  Pressure)  

𝑷𝑷𝒕𝒕𝒊𝒊 𝒎𝒎𝒂𝒂𝒂𝒂𝒎𝒎𝒂𝒂𝒂𝒂𝒕𝒕𝒎𝒎 = 𝑷𝑷𝒕𝒕𝒊𝒊 + Initial barometric pressure 

𝑷𝑷𝒕𝒕𝒎𝒎 𝒎𝒎𝒂𝒂𝒂𝒂𝒎𝒎𝒂𝒂𝒂𝒂𝒕𝒕𝒎𝒎 = 𝑷𝑷𝒕𝒕𝒎𝒎 + Final barometric pressure     

18.1.2 Convert  inch of water  (”wg) to  pounds/square foot (lb/ft2).   
   

1 ”wg (inch of water)  = 5.20  lb/ft2 ( pounds/square foot) 

18.1.3 Convert °Fahrenheit to °Rankine 

Temp(°Rankine) = Temp(°Fahrenheit) + 459.67 

 
 18.2 Record 𝑷𝑷𝒕𝒕𝒊𝒊 𝒎𝒎𝒂𝒂𝒂𝒂𝒎𝒎𝒂𝒂𝒂𝒂𝒕𝒕𝒎𝒎 , 𝑷𝑷𝒕𝒕𝒎𝒎 𝒎𝒎𝒂𝒂𝒂𝒂𝒎𝒎𝒂𝒂𝒂𝒂𝒕𝒕𝒎𝒎,  Tti , Ttf, ti, and tf in units required, in Table 4. 

 
18.3 Using the equation, calculate and solve for Lavg .   
       (Show calculations in space provided on Level 2 DALT Test Record Sheet.) 
 

 

Lavg = (𝑷𝑷𝒕𝒕𝒊𝒊 𝒎𝒎𝒂𝒂𝒂𝒂
𝑻𝑻𝒕𝒕𝒊𝒊

 − 𝑷𝑷𝒕𝒕𝒎𝒎 𝒎𝒎𝒂𝒂𝒂𝒂

𝑻𝑻𝒕𝒕𝒎𝒎
) ( 𝑽𝑽

𝑮𝑮𝒎𝒎𝒂𝒂𝑮𝑮𝒎𝒎𝑮𝑮𝒂𝒂𝒕𝒕𝒎𝒎𝑮𝑮𝒕𝒕∗�𝒕𝒕𝒎𝒎−𝒕𝒕𝒊𝒊�∗𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎
) 

Where  GasConstant = 53.35 ft-lb/lb oR 

 18.4 Record the calculated Lavg   in Table 5 Line 2. 
 
 
19. Compare the calculated permissible leak rate (LP ) to the measured average leak rate  (Lavg ).  
 

19.1  If Lavg is less than or equal to LP, circle   PASS. 
 

19.2  If Lavg is greater than LP, circle   FAIL.    See Step 21 of this procedure for leak location 
methods. 

 
   19.3  Sign to validate that the information Table 5 is complete and correct. 
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20. Submit DALT Record sheet to the Government for review. 
 
 
21. If the measured leak rate, Lavg , exceeds the calculated permissible leak rate, LP  , locate leaks in 
accordance with one of the following techniques: 
 

21.1.  BUBBLE LEAK LOCATION METHOD (Positive Pressure Only): 
 
(a) Pressurize the test boundary to the maximum operating pressure for the system. 
(b) With the test boundary under continuous pressure, apply bubble solution to areas to be tested. 

Identify places where bubbles are found and perform corrective actions. 
(c) Following corrective actions, retest in accordance with this test procedure. 

 
21.2.   AUDIBLE LEAK LOCATION METHOD: 
 
(a) Pressurize the test boundary to the maximum operating pressure for the system. 
(b) With the test boundary continuously pressurized, locate audible leaks (electronic sound detection 

equipment optional) and perform corrective actions. 
(c) Following corrective actions, retest in accordance with this test procedure. 

 
Note: 

If a test assembly section fails as an assembly 
the assembly shall not be broken apart to be re-tested in smaller sections, 

but repaired and re-tested as the original assembly. 
 
22.  Following repairs obtain new DALT Record Sheet, update the test attempt number with next 

sequential # and re-perform the Leak test until satisfactory results are obtained. 
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Pc. #(s) of Section tested:  
 

Description of Section tested:  
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Note: 

If a test assembly section fails as an assembly 
the assembly shall not be broken apart to be re-tested in smaller sections, 

but repaired and re-tested as the original assembly. 
 

 

 

TABLE 1: INSTRUMENTATION INFORMATION 

Pressure Gage/Meter Make, 
Model & Serial: 

 Pressure 
Gage/Meter Range: 

” wg 

Calibration Number:  
 

Precision:                    ” wg 

Calibration Date:  Calibration Due:  
  
Thermometer Make, Model & 

Serial: 
 Temperature 

Range 
°F 

Calibration Number:  Precision: °F 
Calibration Date:  Calibration Due:  

 
Barometer Make, Model & 

Serial: 
 Barometer Range: ” wg 

Calibration Number:  Precision: 
 

                   ” wg 

Calibration Date:  Calibration Due:  
 

Instrument Information is Correct:      Technician Signature: _________________________ Date: _______ 
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Date of test:  
 

Pc. #(s) of Section tested:  
 

Description of Section tested:  
 
 

Test Attempt Number for this Section 
(Sequentially Numbered): 

 
 

 

2 
 

 
TABLE 2: LEAK RATE CALCULATIONS 

 

   Source 
 

Line 1 QD  =  cfm  
 

 

Line 2 OPmax = ” wg 
 

 

Line 3 SCP = ” wg 
 

 

Line 4 V = 
 

ft3  

Line 5 L2 = cfm 
 

 

Line 6  P'i =  ” wg 
 

 

Line 7  P'f  = ” wg 
 

 

Line 8  𝑷𝑷Rf modified = ” wg 
 

 

Line 9  𝑷𝑷Ri modified =  ” wg 
 

 

Line10  LP =  cfm 
 

 

 

Government Representative:____________________________________Date:__________ 
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TABLE 3: PRESSURE DECAY RAW DATA 

Initial Time (𝒕𝒕𝒊𝒊): 
 

 Final Time (𝒕𝒕𝒇𝒇): 
 

 

Initial Test Pressure(𝑷𝑷𝒕𝒕𝒊𝒊) “wg 
                    

 Final Test Pressure (𝑷𝑷𝒕𝒕𝒇𝒇) "wg:                                                    

Initial Volume Temp (𝑻𝑻𝒕𝒕𝒊𝒊) P

o F: 
  

 
 

 Final Volume Temp (𝑻𝑻𝒕𝒕𝒇𝒇)  oF: 
  

 

 

Initial barometric pressure "wg: 
                    

 Final barometric pressure "wg:                   

 

Note: 
Terminate test when internal pressure decays to P'f or 𝑷𝑷Rf modified,  

or when 15 minutes expires, whichever comes first. 
Reading 1: 
  

                              "wg 
 

Reading 6:                                "wg  
 

Reading 11:                      "wg  
 

Reading 2: 
  

                              "wg  
 

Reading 7:                                "wg  
 

Reading 12:                      "wg  
 

Reading 3: 
  

                              "wg  
 

Reading 8:                                "wg  
 

Reading 13:                      "wg  
 

Reading 4: 
  

                              "wg  
 

Reading 9:                                "wg  
 

Reading 14:                      "wg  
 

Reading 5: 
  

                              "wg  
 

Reading 10:                              "wg  
 

Reading 15:                      "wg  
 

(“N/A” unused Blocks) 

 

 

 

Technician Signature: _____________________________________ Date:__________ 
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 Unit Conversion Worksheet  
Absolute Pressure                          =    (Gage Pressure)                      +  (Barometric  Pressure) 

 
 

  

 
 

  

Pressure pounds per square foot (lb/ft2) = 
 

 
                   5.20  lb/ft2             X       

1 ”wg  

Pressure in Inches of water  (”wg)  
 

 
 

  

 
 

  

Temp(°Rankine)                                                   =                      459.67                 +       Temp(°Fahrenheit)                           
 
 

  

 
 

  

(“N/A” unused Blocks) 

TABLE 4: MEAURED AVERAGE LEAK RATE , Lavg,  EQUATION CALCULATION DATA 
 

Variable  Value  Units (IP) Description  
V  

 
ft3  Volume within Test Boundary  

𝑷𝑷𝒕𝒕𝒊𝒊 𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒕𝒕𝒂𝒂  lb/ft2  Absolute (Gage) + (Initial Barometric  
Pressure)  

Initial Pressure at Start of Test  

𝑷𝑷𝒕𝒕𝒇𝒇 𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒕𝒕𝒂𝒂  
 

lb/ft2 Absolute (Gage) + (Final Barometric 
Pressure)  

Final Pressure at End of Test 

𝑻𝑻𝒕𝒕𝒊𝒊  
 

°Rankine (°R) Absolute Temperature at Start of 
Test  

𝑻𝑻𝒕𝒕𝒇𝒇  
 

°Rankine (°R) Absolute Temperature at End of 
Test  

𝒕𝒕𝒊𝒊   
 

minutes Time at Start of Test  
(from Table 3) 

𝒕𝒕𝒇𝒇  
 

minutes Time at End of Test  
(from Table 3) 

GasConstant 53.35 ft-lb/lb°R  
 

Gas Constant for Air=53.35 ft-lb/lb°R  
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Average Measured Leak Rate Equation Calculation Worksheet: 
 

Lavg = (𝑷𝑷𝒕𝒕𝒊𝒊 𝒂𝒂𝒂𝒂𝒂𝒂
𝑻𝑻𝒕𝒕𝒊𝒊

 − 𝑷𝑷𝒕𝒕𝒇𝒇 𝒂𝒂𝒂𝒂𝒂𝒂

𝑻𝑻𝒕𝒕𝒇𝒇
) ( 𝑽𝑽

𝑮𝑮𝒂𝒂𝒂𝒂𝑮𝑮𝒂𝒂𝑮𝑮𝒂𝒂𝒕𝒕𝒂𝒂𝑮𝑮𝒕𝒕∗�𝒕𝒕𝒇𝒇−𝒕𝒕𝒊𝒊�∗𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎
) 
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Date of test:  
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TABLE 5: LEAK RATE RESULT 

 

 

Line 1 LP = Permissible Leak Rate at Test Pressure:  
 
 

CFM  

Line 2 Lavg = Average Measured Leak Rate:  
 
 

CFM  

Line 3  

LEAK TEST RESULT: Is Lavg ≤ LP?    

                      
                    ( PASS   /  FAIL )  circle one 

  
 

 

Technician Signature: _____________________________________ Date:__________ 

 

Review of Data and Calculations: 

A/E Representative Signature:________________________________Date:__________ 

 

Shipyard Representative:____________________________________Date:__________ 
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Summary of Method: 
 
The constant pressure method is useful for testing small volumes and is conducted at the maximum 
operating pressure for the system. All components that are part of the pressure boundary including 
ducting, fans, dampers, housings, flex connections, shaft seals and any other components forming the 
pressure boundary shall be tested to verify leak tightness.  Temporary sealants, duct tape, or similar 
temporary materials SHALL NOT BE USED except for sealing the temporary blank-off panels.  If the 
measured leak rate exceeds the permissible leak rate, the leaks shall be located by one of the methods 
listed in this procedure and repaired. The section shall then be retested per this procedure to verify leak-
tightness. 
 
 

NOTE: 
This test procedure is written as if operating pressure is positive,  

but it would be identical for negative pressure systems  
with appropriate change in signs  

used in the data collection and calculations. 
 
 
Pre-requisites: 
 
Construction, modifications, and repairs affecting the test boundary shall be complete and the inlet and 
discharge openings of the section shall be sealed before the test is started. All electrical, piping, and 
instrument connections shall be complete and all permanent seals shall be installed before the test is 
started. The free air volume within the test boundary must be determined. 
 
Test equipment: 
 
(a) pressurization source capable of producing the specified positive or negative pressure 
(b) covers to seal test boundaries 
(c) clock or timer 
(d) pressure-indicating device for test volume – (this procedure assumes pressure instrumentation 
reading in “inches of water” (“wg)). 
(e) temperature-indicating device for test volume– (this procedure assumes a temperature indicating 
device reading in degrees Fahrenheit). 
(f)  bubble solution for detecting air leaks (bubble method)  
(g) optional portable electronic sound detection equipment (audible leak method) 
(h) barometer– (this procedure assumes pressure instrumentation reading in “inches of water” (“wg)). 
(i) flowmeter 
(j) totalizing gas volume meter 
 
 
Reference: 
 

(a) ASME AG-1-2015;  Article TA-III Duct and Housing Leak Test Procedural Guidelines; TA-III-
4100 CONSTANT PRESSURE TEST.  

(b) DOE –HDBK-1169-2003; Table 5.6 – Recommended Maximum Permissible Leak rates at 2 
in.wg Negative  
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Procedure: 
 
1. Obtain a “Level 4 Duct Air Leakage Test (DALT) RECORD – “Constant Pressure Method” sheet. 
 
2. Complete the header table for each sheet, (that each sheet may be traced to a unique testing event). 

 
-Date of Test 
-Pc# being tested* 
-Description of Section Tested 
-Test Attempt Number for this Section (Sequentially Numbered) 
 
*Provide a marked up drawing identifying the Section, Pc #, and system boundaries of the test, 
and include as an Attachment to the Test Record Sheet. 

 
3. Fill in the Table #1 Instrumentation Information for the Pressure Gage, Flowmeter, Thermometer, and 
Barometer; and sign that the information is correct. 
 
4. The Government will complete Table 2 for “LEAK RATE CALCULATIONS” of the DALT Record 

Sheet.  
 

-Maximum operating pressure (OPmax), in units inches-water (“wg).         -Record on Table 2 Line 1 
Use appropriate sign as applicable  
for positive (+) or negative (-) pressure systems. 

 
-Volume (V) of Duct Section being Tested (cubic feet)         -Record on Table 2 Line 2  
 
 

5. Using the equation for L2 , for a Level 4 Test, the permissible leak rate at 2”wg, calculate L2  .                                                                                                       
 

𝑳𝑳𝟐𝟐 = (.𝟎𝟎𝟎𝟎𝟎𝟎)(V)        -Record on Table 2 Line 3 
 
 
 

 
6. Calculate the permissible leak rate at Test Pressure, LP, using maximum operating pressure OPmax 

from Table 2 Line 1. 
 
  

     𝑳𝑳𝑷𝑷=𝑳𝑳𝟐𝟐�(𝑶𝑶𝑷𝑷𝒎𝒎𝒎𝒎𝒎𝒎 𝟐𝟐⁄ )R                          - Record on Table 2 Line 4 
   and 

                            - Record on Table 4  Line 1 
 

This is the limit for allowable leakage for this section which will determine whether or not the measured 
leak rate is acceptable. 

      
 
7. Connect the pressurization source to the duct or housing which shall be capable of producing the 

specified positive or negative test pressure (OPmax ). 
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8. Connect the flowmeter or totalizing gas volume meter between the pressurization source and the 
housing (downstream of the throttling valve, if used). 

 
9. Install temperature and pressure indicating devices so that they will indicate representative 

temperature and pressure inside the test section. 
 
10. Seal test boundaries and close access doors in the normal manner. Temporary sealants, duct tape, or 

similar temporary materials SHALL NOT BE USED except for sealing the temporary blank-off panels. 
 
11. Start the pressurization source and operate it until the pressure for OPmax  is achieved. Maintain 

pressure constant with the flow control device within ±0.1 in. wg, until temperature equalizes (remains 
constant within ±0.5°F) for a minimum of 10 minutes. 

 
12. Record in Table 3 of the Level 4 DALT record Sheet: 
 

-Initial stabilized pressure, 𝑷𝑷𝒊𝒊 
-Initial temperature of volume, 𝑻𝑻𝒊𝒊 
-Initial ambient barometric pressure  

 
13. If using a flowmeter: 
 

13.1  Measure the flow rate of the air being added to or removed from the duct or housing while 
maintaining pressure OPmax within ±0.1 in. wg. Record the flowrate at one minute intervals for 
a continuous 5 minute period in Table 3. 

 
13.2. Complete Table 3: 

 
13.2.1  Record in Table 3 of the Level 4 DALT record Sheet:   

-Final test pressure, 𝑷𝑷𝒇𝒇 
-Final temperature of volume, 𝑻𝑻𝒇𝒇 
-Final ambient barometric pressure  

 
 13.3  Using the equation, calculate and solve for the average measured leak rate Lavg .  

          -Record on Table 4, Line 2 
 
 
 

Lavg=(𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝒎𝒎𝑭𝑭𝑭𝑭 @ 𝟎𝟎 𝒎𝒎𝒊𝒊𝒎𝒎 + 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝒎𝒎𝑭𝑭𝑭𝑭 @ 𝟐𝟐 𝒎𝒎𝒊𝒊𝒎𝒎 + 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝒎𝒎𝑭𝑭𝑭𝑭 @ 𝟑𝟑 𝒎𝒎𝒊𝒊𝒎𝒎 + 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝒎𝒎𝑭𝑭𝑭𝑭 @ 𝟒𝟒 𝒎𝒎𝒊𝒊𝒎𝒎 + 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝒎𝒎𝑭𝑭𝑭𝑭 @ 𝟓𝟓 𝒎𝒎𝒊𝒊𝒎𝒎)
𝟓𝟓

 

 
13.4  Sign to validate that the information in Table 3 is complete and correct. 
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14. If using a totalizing gas volume meter: 
 

14.1  Use the volume meter to totalize the volume of air being removed or added from the test section 
for a continuous 10 minute period and record the total volume from the meter in Table 3 in units 
of ft3. 

 
14.2. Complete Table 3: 

 
14.2.1  Record in Table 3 of the Level 4 DALT record Sheet:   

-Final test pressure, 𝑷𝑷𝒇𝒇 
-Final temperature of volume, 𝑻𝑻𝒇𝒇 
-Final ambient barometric pressure  

 
14.3.  Using the equation, calculate and solve for the average measured leak rate Lavg .    
          -Record on Table 4, Line 2 
 
 

Lavg =  𝑻𝑻𝑭𝑭𝑭𝑭𝒎𝒎𝑭𝑭 𝑽𝑽𝑭𝑭𝑭𝑭𝑽𝑽𝒎𝒎𝑭𝑭 𝒊𝒊𝒎𝒎 𝒄𝒄𝑽𝑽𝒄𝒄𝒊𝒊𝒄𝒄 𝒇𝒇𝑭𝑭 (𝒅𝒅𝑽𝑽𝑭𝑭𝒊𝒊𝒎𝒎𝒅𝒅 𝒄𝒄𝑭𝑭𝒎𝒎𝑭𝑭𝒊𝒊𝒎𝒎𝑽𝑽𝑭𝑭𝑽𝑽𝒄𝒄 𝟎𝟎𝟎𝟎 𝒎𝒎𝒊𝒊𝒎𝒎𝑽𝑽𝑭𝑭𝑭𝑭 𝒑𝒑𝑭𝑭𝑭𝑭𝒊𝒊𝑭𝑭𝒅𝒅) 
𝟎𝟎𝟎𝟎 𝒎𝒎𝒊𝒊𝒎𝒎

 
 
 

 
14.4  Sign to validate that the information in Table 3 is complete and correct. 

 
 
15. Compare the calculated permissible leak rate LP to the measured average leak rate Lavg.  
 

15.1  If Lavg is less than or equal to LP, circle   PASS. 
 

15.2  If Lavg is greater than LP, circle   FAIL.    See Step 17 of this procedure for leak location 
methods. 

 
   15.3  Sign to validate that the information in Table 4 is complete and correct. 
 
 
16. Submit DALT Record sheet to the Government for review. 
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17. If the average measured leak rate, Lavg , exceeds the calculated permissible leak rate, LP  , locate 
leaks in accordance with one of the following techniques: 
 

17.1.  BUBBLE LEAK LOCATION METHOD: (Positive Pressure Only), 
 
(a) Pressurize the test boundary to the maximum operating pressure for the system. 
(b) With the test boundary under continuous pressure, apply bubble solution to areas to be tested. 

Identify places where bubbles are found and perform corrective actions. 
(c) Following corrective actions, retest in accordance with this test procedure. 

 
17.2.   AUDIBLE LEAK LOCATION METHOD: 
 
(a) Pressurize the test boundary to the maximum operating pressure for the system. 
(b) With the test boundary continuously pressurized, locate audible leaks (electronic sound detection 

equipment optional) and perform corrective actions. 
(c) Following corrective actions, retest in accordance with this test procedure. 

 
Note: 

If a test assembly section fails as an assembly 
the assembly shall not be broken apart to be re-tested in smaller sections, 

but repaired and re-tested as the original assembly. 
 
 
18.  Following repairs re-perform the Leak test until satisfactory results are obtained. 
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Date of test:  
 

Pc. #(s) of Section tested:  
 

Description of Section tested:  
 
 

Test Attempt Number for this Section 
(Sequentially Numbered): 

 
 

 

1 
 

Note: 
If a test assembly section fails as an assembly 

the assembly shall not be broken apart to be re-tested in smaller sections, 
but repaired and re-tested as the original assembly. 

 

TABLE 1: INSTRUMENTATION INFORMATION 

Pressure Gage/Meter Make, 
Model & Serial: 

 Pressure 
Gage/Meter Range: 

” wg 

Calibration Number:  Precision:                          ” wg 
Calibration Date:  Calibration Due:  

 
Flowmeter or Volume 

Totalizer Make, Model & 
Serial: 

 Gage/Meter Range: 
 

cfm 
or 
ft3 

Calibration Number:  Precision:            
Calibration Date:  Calibration Due:  

  
Thermometer Make, Model & 

Serial: 
 Temperature 

Range 
°F 

Calibration Number:  Precision: °F 
Calibration Date:  Calibration Due:  

 
Barometer Make, Model & 

Serial: 
 Barometer Range: ” wg 

Calibration Number:  Precision:                          ” wg 
Calibration Date:  Calibration Due:  

 

Technician Signature: ____________________________ Date: _________ 
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TABLE 2: LEAK RATE CALCULATIONS 

 

   Source 
(Reference Document) 

Line 1 OPmax = 
 

” wg 
 

 
 
 

Line 2 V   = ft3  
 

 
 
 

Line 3 L2 = cfm 
 

 
 
 

Line 4 LP =  cfm 
 

 
 
 

 

 

Government Representative______________________________Date__________ 
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TABLE 3: PRESSURE TEST RAW DATA 
Initial Stabilized Pressure 
(𝑷𝑷𝒊𝒊) “wg: 
                    

 Final Stabilized Pressure  
(𝑷𝑷𝒇𝒇) "wg:                                                   

 

Initial Volume Temp (𝑻𝑻𝒊𝒊) P

o F: 
  

 

 

 Final Volume Temp (𝑻𝑻𝒇𝒇)  
oF: 

  
 

 

Initial barometric pressure "wg: 
                    

 Final barometric pressure "wg:                   

 
Step 13. If Using Flowmeter: (“N/A” Blocks if method not used) 
Flowrate at 1 min: 
 

cfm 

Flowrate at 2 min: 
 

cfm 

Flowrate at 3 min: 
 

cfm 

Flowrate at 4 min: 
 

cfm 

Flowrate at 5 min: 
 

cfm 

 

 

Step 14. If Using Totalizing Gas Volume Meter: (“N/A” Blocks if method not used) 
Total Volume over 10 minute Period: 
 

ft3 

 

 

 

Technician Signature: _____________________________________ Date:__________ 
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Average Leak Rate Lavg Equation Calculation Worksheet: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  



Level 4 – Duct Air Leakage Test (DALT) Record – Constant Pressure Method 
ASME AG-1-2015; Article TA-III-4000 Procedural Guidelines; TA-III-4100 CONSTANT PRESSURE TEST. 
 

Date of test:  
 

Pc. #(s) of Section tested:  
 

Description of Section tested:  
 
 

Test Attempt Number for this Section 
(Sequentially Numbered): 

 
 

 

5 
 

 

TABLE 4: LEAK RATE RESULT 

 

 

Line 1 LP = Permissible Leak Rate at Test Pressure:  
 
 

CFM  

Line 2 Lavg = Average Measured Leak Rate:  
 
 

CFM  

Line 3  

LEAK TEST RESULT: Is Lavg ≤ LP?    

                      
                    ( PASS   /  FAIL )  circle one 

  
 

 

Technician Signature: _____________________________________ Date:__________ 

 

Review of Data and Calculations: 

A/E Representative Signature:________________________________Date:__________ 

 

Shipyard Representative:____________________________________Date:__________ 
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Summary of Method: 
 
The pressure decay method is useful for testing large volumes and is conducted by pressurizing to 1.25 
times the maximum operating pressure, then allowing the pressure to decay for a fixed period of time, or 
until the pressure decreases to 75% of the maximum operating pressure, whichever occurs first. All 
components that are part of the pressure boundary including ducting, fans, dampers, housings, flex 
connections, shaft seals and any other components that are part of the pressure boundary shall be tested 
to verify leak tightness.  Temporary sealants, duct tape, or similar temporary materials SHALL NOT BE 
USED except for sealing the temporary blank-off panels.  If the measured leak rate exceeds the 
permissible leak rate, the leaks shall be located by one of the methods listed in this procedure and 
repaired. The section shall then be retested per this procedure to verify leak-tightness. 
 

NOTE: 
This test procedure is written as if operating pressure is positive,  

but it would be identical for negative pressure systems  
with appropriate change in signs  

used in the data collection and calculations. 
 
Pre-requisites: 
 
Construction, modifications, and repairs affecting the test boundary shall be complete and the inlet and 
discharge openings of the section shall be sealed before the test is started. All electrical, piping, and 
instrument connections shall be complete and all permanent seals shall be installed before the test is 
started. The following must be determined for the test section: 
-Free air volume within the test boundary 
-Maximum operating pressure 
-Most restrictive structural capability pressure. 
 
Test equipment: 
 
(a) pressurization source capable of producing the specified positive or negative pressure 
(b) covers to seal test boundaries 
(c) clock or timer 
(d) pressure-indicating device for test volume – (this procedure assumes pressure instrumentation 
reading in “inches of water” (“wg)). 
(e) temperature-indicating device for test volume– (this procedure assumes a temperature indicating 
device reading in degrees Fahrenheit). 
(f)  bubble solution for detecting air leaks (bubble method)  
(g) optional portable electronic sound detection equipment (audible leak method) 
(h) barometer– (this procedure assumes pressure instrumentation reading in “inches of water” (“wg)). 
 
Reference: 
 

(a) ASME AG-1-2015;  Article TA-III Duct and Housing Leak Test Procedural Guidelines; TA-III-
4200 PRESSURE DECAY TEST.  

(b) DOE –HDBK-1169-2003; Table 5.6 – Recommended Maximum Permissible Leak rates at 2 
in.wg Negative   
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Procedure: 
 
1. Obtain a “Level 4 Duct Air Leakage Test (DALT) RECORD –Pressure Decay Method” sheet. 
 
2. Complete the header table for each sheet, (that each sheet may be traced to a unique testing event). 

 
-Date of Test 
-Pc# being tested* 
-Description of Section Tested 
-Test Attempt Number for this Section (Sequentially Numbered)  
 
*Provide a marked up drawing identifying the boundaries of the tested Section, and include as an 
Attachment to the Test Record Sheet. 

 
3. Fill in the Table #1 Instrumentation Information for the Pressure Gage, Thermometer, and Barometer; 
and sign that the information is correct. 
 

 
4. The Government will complete Table 2: “LEAK RATE CALCULATIONS” of the DALT Record Sheet  

 
-Maximum operating pressure (OPmax), in units inches-water (“wg).         -Record on Table 2 Line 1 
Use appropriate change in signs as applicable  
for positive (+) or negative (-) pressure systems. 
 
-Most restrictive structural capability pressure (SCP), 
 in units inches-water (“wg).                       -Record on Table 2 Line 2 
Use appropriate sign as applicable  
for positive (+) or negative (-) pressure systems. 
 
-Volume (V) of free air in Duct Section being Tested (cubic feet)      -Record on Table 2 Line 3  
                -Record on Table 4 
 

5. Using the equation for L2 , for a Level 4 Test, the permissible leak rate at 2”wg, calculate L2  .                                                                                                       
 

𝑳𝑳𝟐𝟐 = (.𝟎𝟎𝟎𝟎𝟎𝟎)(V)                  -Record on Table 2 Line 4 
 

 
 
6. Using the equation for P'i , calculate the initial test pressure. 

Use appropriate sign as applicable  
for positive (+) or negative (-) pressure systems. 
 

 
 

                P'i = (1.25)(OPmax)             -Record on Table 2 Line 5  
 

    
 
7.  Compare the |ABSOLUTE VALUES| of |P'i|  to the |SCP| .  Apply either Paragraph 7.1 or 7.2. 
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7.1 If  |P'i | ≤  |SCP| , use the equation for P'f  to calculate the final test pressure,  
 

P'f  = (.75)(OPmax) 
 
          -Record on Table 2 Line 6 

-Record “N/A” on Table 2 Line 7 
-Record “N/A” on Table 2 Line 8 

CAUTION 
The test pressure (P'i ) shall not exceed 

the structural capability pressure (SCP ). 
  

 7.2  If | P'i | > |SCP |, use the equations to calculate modified final and initial test 
pressures, Pf modified   and Pi modified  , calculate them based on the OPmax  (Table 2 
Line 2) and SCP (Table 2 Line 3). 

 
 

𝑷𝑷Rf  modified = 0.8(OPmax) + [1.25(OPmax) – SCP]   -Record on Table 2 Line 7 
 
𝑷𝑷Ri modified = (OPmax - 𝑷𝑷Rf modified) + OPmax      -Record on Table 2 Line 8 
 
 

8. Calculate the permissible leak rate at Test Pressure, LP, using  the permissible leak rate L2, (from 
Table 2 Line 4), and initial test pressure 𝐏𝐏′𝑖𝑖 (from Table 2 Line 5). 

 
  

  𝑳𝑳𝑷𝑷 = 𝑳𝑳𝟐𝟐�(𝑶𝑶𝑷𝑷𝒎𝒎𝒎𝒎𝒎𝒎 𝟐𝟐⁄ )R     - Record on Table 2 Line 9 
           and  
          - Record on Table 5 Line 1 
 
 

This is the limit for allowable leakage, LP,  for this section which will determine whether or not the 
measured leak rate is acceptable. 
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9. Connect the pressurization source (with a leak-tight shutoff valve) and flow control device to the section 

of pressure boundary being tested, which must be capable of producing the specified positive or 
negative pressure. 

 
10. Install temperature and pressure indicating devices so that they will indicate representative 

temperature and pressure inside the section being tested. 
 
11. Seal test boundaries and close access doors in the normal manner. Temporary sealants, duct tape, or 

similar temporary materials SHALL NOT BE USED except for sealing the temporary blank-off panels. 
 
 
12.  Start the pressurization source and operate it until achieving the initial test pressure:  

𝑷𝑷′𝑖𝑖                                         from:  Table 2 Line 5  - OR- 
𝑷𝑷 

𝒊𝒊 𝒎𝒎𝒎𝒎𝒎𝒎𝒊𝒊𝒎𝒎𝒊𝒊𝒎𝒎𝒎𝒎  (if 𝑷𝑷′𝒊𝒊 > SCP )           Table 2 Line 8.  
 
13. Maintain pressure constant with the flow control device within ±0.1 in. wg, until temperature equalizes 

(remains constant within ±0.5°F) for a minimum of 10 minutes.  
 
14. Shut the shutoff valve. 
 
15. Record in Table 3 of the Level 4 DALT record Sheet: 
 

-Initial time, ( ti) 
-Initial test pressure, ( 𝑷𝑷𝒕𝒕𝒊𝒊) 
-Initial volume temperature, ( 𝑻𝑻𝒕𝒕𝒊𝒊) 
-Initial ambient barometric pressure  

 
 
16. Record pressure readings on Table 3 in one minute intervals until pressure decays to the final test 
pressure 𝑷𝑷′𝒎𝒎 or 𝑷𝑷Rf modified (if 𝑷𝑷′𝒊𝒊 > SCP), or when 15 minutes expires, whichever happens first.  
 
17. Upon completion of the test: 
 

17.1 Record in Table 3 of the Level 4 DALT record Sheet:  
 

-Final time, ( tf) 
-Final test pressure, ( 𝑷𝑷𝒕𝒕𝒎𝒎) 
-Final temperature of volume, ( 𝑻𝑻𝒕𝒕𝒎𝒎) 
-Final ambient barometric pressure  

 
17.2  Sign to validate that the information in Table 3 is complete and correct. 
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18.  Calculate Average Measured Leak Rate,  Lavg , as follows: 
 
 18.1 Perform unit conversion as required; use the “Calculation Worksheet” as necessary: 
 

18.1.1 Calculate absolute initial and final test pressures by adding initial and final 

barometric pressure to the initial test pressure ,  Pti and final test pressure  Ptf  
Pressures were recorded in Table 3.: 

Absolute Pressure =  (Gage Pressure) + (Barometric Pressure)  

𝑷𝑷𝒕𝒕𝒊𝒊 𝒎𝒎𝒂𝒂𝒂𝒂𝒎𝒎𝒂𝒂𝒂𝒂𝒕𝒕𝒎𝒎 = 𝑷𝑷𝒕𝒕𝒊𝒊 + Initial barometric pressure 

𝑷𝑷𝒕𝒕𝒎𝒎 𝒎𝒎𝒂𝒂𝒂𝒂𝒎𝒎𝒂𝒂𝒂𝒂𝒕𝒕𝒎𝒎 = 𝑷𝑷𝒕𝒕𝒎𝒎 + Final barometric pressure     

18.1.2 Convert  inch of water  (“wg) to  pounds/square foot (lb/ft2).   
   

1  “wg (inch of water)  = 5.20  lb/ft2 ( pounds/square foot) 

18.1.3 Convert °Fahrenheit to °Rankine 

Temp(°Rankine) = Temp(°Fahrenheit) + 459.67 

 
 18.2  Record 𝑷𝑷𝒕𝒕𝒊𝒊 𝒎𝒎𝒂𝒂𝒂𝒂𝒎𝒎𝒂𝒂𝒂𝒂𝒕𝒕𝒎𝒎 , 𝑷𝑷𝒕𝒕𝒎𝒎 𝒎𝒎𝒂𝒂𝒂𝒂𝒎𝒎𝒂𝒂𝒂𝒂𝒕𝒕𝒎𝒎,  Tti , Ttf, ti, and tf in units required, in Table 4. 

 
18.3 Using the equation, calculate and solve for Lavg .   
       (Show calculations in space provided on Level 4 DALT Test Record Sheet.) 
 

 

Lavg = (𝑷𝑷𝒕𝒕𝒊𝒊 𝒎𝒎𝒂𝒂𝒂𝒂
𝑻𝑻𝒕𝒕𝒊𝒊

 − 𝑷𝑷𝒕𝒕𝒎𝒎 𝒎𝒎𝒂𝒂𝒂𝒂

𝑻𝑻𝒕𝒕𝒎𝒎
) ( 𝑽𝑽

𝑮𝑮𝒎𝒎𝒂𝒂𝑮𝑮𝒎𝒎𝑮𝑮𝒂𝒂𝒕𝒕𝒎𝒎𝑮𝑮𝒕𝒕∗�𝒕𝒕𝒎𝒎−𝒕𝒕𝒊𝒊�∗𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎
) 

Where  GasConstant = 53.35 ft-lb/ lb oR 

 18.4 Record the calculated Lavg   in Table 5 Line 2. 
 
 
19. Compare the calculated permissible leak rate LP to the measured average leak rate Lavg.  
 

19.1  If Lavg is less than or equal to LP, circle   PASS. 
 

19.2  If Lavg is greater than LP, circle   FAIL.    See Step 21 of this procedure for leak location 
methods. 

 
   19.3  Sign to validate that the information in Table 5 is complete and correct. 
 
 



Level 4 – Duct Air Leakage Test (DALT) Procedure 
Pressure Decay Test Method 

 

6 
 

20. Submit DALT Record sheet to the Government for review. 
 
21. If the measured leak rate, Lavg , exceeds the calculated permissible leak rate, LP  , locate leaks in 
accordance with one of the following techniques: 
 

21.1.  BUBBLE LEAK LOCATION METHOD: (Positive pressure Only). 
 
(a) Pressurize the test boundary to the maximum operating pressure for the system. 
(b) With the test boundary under continuous pressure, apply bubble solution to areas to be tested. 

Identify places where bubbles are found and perform corrective actions. 
(c) Following corrective actions, retest in accordance with this test procedure. 

 
21.2.   AUDIBLE LEAK LOCATION METHOD: 
 
(a) Pressurize the test boundary to the maximum operating pressure for the system. 
(b) With the test boundary continuously pressurized, locate audible leaks (electronic sound detection 

equipment optional) and perform corrective actions. 
(c) Following corrective actions, retest in accordance with this test procedure. 

 
 

Note: 
If a test assembly section fails as an assembly 

the assembly shall not be broken apart to be re-tested in smaller sections, 
but repaired and re-tested as the original assembly. 

 
 
22.  Following repairs obtain new DALT Record Sheet, update the test attempt number with next 

sequential # and re-perform the Leak test until satisfactory results are obtained. 
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Date of test:  
 

Pc. #(s) of Section tested:  
 

Description of Section tested:  
 
 

Test Attempt Number for this Section 
(Sequentially Numbered): 

 
 

 

1 
 

 

Note: 
If a test assembly section fails as an assembly 

the assembly shall not be broken apart to be re-tested in smaller sections, 
but repaired and re-tested as the original assembly. 

 

 

TABLE 1: INSTRUMENTATION INFORMATION 

Pressure Gage/Meter Make, 
Model & Serial: 

 Pressure 
Gage/Meter Range: 

” wg 

Calibration Number:  Precision:                          
“wg 

Calibration Date:  Calibration Due:  
  
Thermometer Make, Model & 

Serial: 
 Temperature 

Range 
°F 

Calibration Number:  Precision: °F 
Calibration Date:  Calibration Due:  

 
Barometer Make, Model & 

Serial: 
 Barometer Range:   ” wg 

Calibration Number:  Precision: 
 

                 “wg      

Calibration Date:  Calibration Due:  
 

 

 

Instrument Information is Correct:      Technician Signature: _________________________ Date: _______ 
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Date of test:  
 

Pc. #(s) of Section tested:  
 

Description of Section tested:  
 
 

Test Attempt Number for this Section 
(Sequentially Numbered): 
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TABLE 2: LEAK RATE CALCULATIONS 

 

 

   Source 
 

Line 1 OPmax = 
 

” wg 
 

 

Line 2 SCP = ” wg 
 

 

Line 3 V= 
 

ft3  

Line 4 L2 = 
 

cfm 
 

 

Line 5  P'i =  ” wg 
 

 

Line 6  P'f  = ” wg 
 

 

Line 7  𝑷𝑷Rf modified = ” wg 
 

 

Line 8  𝑷𝑷Ri modified =  ” wg 
 

 

Line 9  LP =  cfm 
 

 

 

 

Government Representative:____________________________________Date:__________ 
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TABLE 3: PRESSURE DECAY RAW DATA 

Initial Time (𝒕𝒕𝒊𝒊): 
 

 Final Time (𝒕𝒕𝒇𝒇): 
 

 

Initial Test Pressure 
(𝑷𝑷𝒕𝒕𝒊𝒊) "wg:  
                    

 Final Test Pressure (𝑷𝑷𝒕𝒕𝒇𝒇) "wg:                                                    

Initial Volume Temp (𝑻𝑻𝒕𝒕𝒊𝒊) P

o F: 
  

 
 

 Final Volume Temp (𝑻𝑻𝒕𝒕𝒇𝒇)  oF: 
  

 

 

Initial barometric pressure "wg: 
                    

 Final barometric pressure "wg:                   

 

Note: Terminate test when internal pressure decays to P'f or 𝑷𝑷Rf , or when 15 minutes expires, whichever comes first. 
Reading 1: 
  

                              "wg 
 

Reading 6:                                "wg  
 

Reading 11:                      "wg  
 

Reading 2: 
  

                              "wg  
 

Reading 7:                                "wg  
 

Reading 12:                      "wg  
 

Reading 3: 
  

                              "wg  
 

Reading 8:                                "wg  
 

Reading 13:                      "wg  
 

Reading 4: 
  

                              "wg  
 

Reading 9:                                "wg  
 

Reading 14:                      "wg  
 

Reading 5: 
  

                              "wg  
 

Reading 10:                              "wg  
 

Reading 15:                      "wg  
 

(“N/A” unused Blocks) 

 

 

 

Technician Signature: _____________________________________ Date:__________ 
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 Unit Conversion Worksheet  
Absolute Pressure                          =    (Gage Pressure)                      +  (Initial Barometric  Pressure) 

 
 

  

 
 

  

Pressure pounds per square foot (lb/ft2) = 
 

 
                   5.20  lb/ft2             X       

1 “wg  

Pressure in Inches of water  (“wg)  
 

 
 

  

 
 

  

Temp(°Rankine)                                                   =                      459.67                 +       Temp(°Fahrenheit)                           
 
 

  

 
 

  

(“N/A” unused Blocks) 

TABLE 4: MEAURED AVERAGE LEAK RATE , Lavg,  EQUATION CALCULATION DATA 
 

Variable  Value  Units (IP) Description  
V  

 
ft3  Volume within Test Boundary  

𝑷𝑷𝒕𝒕𝒊𝒊 𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒕𝒕𝒂𝒂  lb/ft2  Absolute (Gage) + (Initial Barometric  
Pressure)  

Initial Pressure at Start of Test  

𝑷𝑷𝒕𝒕𝒇𝒇 𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒕𝒕𝒂𝒂  
 

lb/ft2 Absolute (Gage) + (Final Barometric 
Pressure)  

Final Pressure at End of Test 

𝑻𝑻𝒕𝒕𝒊𝒊  
 

°Rankine (°R) Absolute Temperature at Start of 
Test  

𝑻𝑻𝒕𝒕𝒇𝒇  
 

°Rankine (°R) Absolute Temperature at End of 
Test  

𝒕𝒕𝒊𝒊   
 

minutes Time at Start of Test  

𝒕𝒕𝒇𝒇  
 

minutes Time at End of Test  

GasConstant 53.35 ft-lb/lb°R  
 

Gas Constant for Air=53.35 ft-lb/lb°R  
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Average Measured Leak Rate Equation Calculation Worksheet: 
 

Lavg = (𝑷𝑷𝒕𝒕𝒊𝒊 𝒂𝒂𝒂𝒂𝒂𝒂
𝑻𝑻𝒕𝒕𝒊𝒊

 − 𝑷𝑷𝒕𝒕𝒇𝒇 𝒂𝒂𝒂𝒂𝒂𝒂

𝑻𝑻𝒕𝒕𝒇𝒇
 ) ( 𝑽𝑽

𝑮𝑮𝒂𝒂𝒂𝒂𝑮𝑮𝒂𝒂𝑮𝑮𝒂𝒂𝒕𝒕𝒂𝒂𝑮𝑮𝒕𝒕∗�𝒕𝒕𝒇𝒇−𝒕𝒕𝒊𝒊�∗𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎
) 
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TABLE 5: LEAK RATE RESULT 

 

 

Line 1 LP = Permissible Leak Rate at Test Pressure:  
 
 

CFM  

Line 2 Lavg = Average Measured Leak Rate:  
 
 

CFM  

Line 3  

LEAK TEST RESULT: Is Lavg ≤ LP?    

                      
                    ( PASS   /  FAIL )  circle one 

  
 

 

Technician Signature: _____________________________________ Date:__________ 

 

Review of Data and Calculations: 

A/E Representative Signature:________________________________Date:__________ 

 

Shipyard Representative:____________________________________Date:__________ 
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SECTION 23 07 00

THERMAL INSULATION FOR MECHANICAL SYSTEMS
02/13

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.  At the discretion of the Government, the 
manufacturer of any material supplied will be required to furnish test 
reports pertaining to any of the tests necessary to assure compliance with 
the standard or standards referenced in this specification.

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE 90.1 - IP (2010; Errata 1-3 2011; INT 1-12 2011; 
Addenda A, B, C, G, H, J, K, O, P, S, Y, 
Z, BZ, CG, CI and DS 2012; Errata 4-8 
2012; INT 13-16 2012; Errata 9-10 2013) 
Energy Standard for Buildings Except 
Low-Rise Residential Buildings

ASTM INTERNATIONAL (ASTM)

ASTM B209 (2014) Standard Specification for Aluminum 
and Aluminum-Alloy Sheet and Plate

ASTM C1710 (2011) Standard Guide for Installation of 
Flexible Closed Cell Preformed Insulation 
in Tube and Sheet Form

ASTM C795 (2008) Standard Specification for Thermal 
Insulation for Use in Contact with 
Austenitic Stainless Steel

ASTM C920 (2014a) Standard Specification for 
Elastomeric Joint Sealants

ASTM C921 (2010) Standard Practice for Determining 
the Properties of Jacketing Materials for 
Thermal Insulation

ASTM E2231 (2009) Specimen Preparation and Mounting 
of Pipe and Duct Insulation Materials to 
Assess Surface Burning Characteristics

ASTM E84 (2014) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

ASTM E96/E96M (2014) Standard Test Methods for Water 
Vapor Transmission of Materials

SECTION 23 07 00  Page 2
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FM GLOBAL (FM)

FM APP GUIDE (updated on-line) Approval Guide 
http://www.approvalguide.com/

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 90A (2012) Standard for the Installation of 
Air Conditioning and Ventilating Systems

NFPA 90B (2012) Standard for the Installation of 
Warm Air Heating and Air Conditioning 
Systems

U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-A-24179 (1969; Rev A; Am 2 1980; Notice 1 1987) 
Adhesive, Flexible Unicellular-Plastic 
Thermal Insulation

UNDERWRITERS LABORATORIES (UL)

UL 723 (2008; Reprint Aug 2013) Test for Surface 
Burning Characteristics of Building 
Materials

UL 94 (1996; Reprint Feb 2013) Standard for 
Tests for Flammability of Plastic 
Materials for Parts in Devices and 
Appliances

1.2   SYSTEM DESCRIPTION

1.2.1   General

Provide field-applied insulation and accessories on mechanical systems as 
specified herein; factory-applied insulation is specified under the 
piping, duct or equipment to be insulated.  Field applied insulation 
materials required for use on Government-furnished items as listed in the 
SPECIAL CONTRACT REQUIREMENTS shall be furnished and installed by the 
Contractor.

1.2.2   Recycled Materials

Provide thermal insulation containing recycled materials to the extent 
practicable, provided that the materials meet all other requirements of 
this section.  The minimum recycled material content of the following 
insulation are:

Rock Wool 75 percent slag of weight

Fiberglass 20-25 percent glass cullet by weight

Rigid Foam 9 percent recovered material

SECTION 23 07 00  Page 3
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1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  
Approval by the Architect or Engineer of Record is required for submittals 
with an "AE" designation. When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

Submit the three SD types, SD-02 Shop Drawings, SD-03 Product Data, and 
SD-08 Manufacturer's Instructions at the same time for each system.

SD-03 Product Data

Duct Insulation Systems; G, AE

Weatherproof Marker;G, AE

      SD-04 Samples

1.4   QUALITY ASSURANCE

1.4.1   Installer Qualification

Qualified installers shall have successfully completed three or more 
similar type jobs within the last 5 years.

1.5   DELIVERY, STORAGE, AND HANDLING

Materials shall be delivered in the manufacturer's unopened containers.  
Materials delivered and placed in storage shall be provided with 
protection from weather, humidity, dirt, dust and other contaminants.  The 
Contracting Officer may reject insulation material and supplies that 
become dirty, dusty, wet, or contaminated by some other means.  Packages 
or standard containers of insulation, jacket material, cements, adhesives, 
and coatings delivered for use, and samples required for approval shall 
have manufacturer's stamp or label attached giving the name of the 
manufacturer and brand, and a description of the material, date codes, and 
approximate shelf life (if applicable).  Insulation packages and 
containers shall be asbestos free.

PART 2   PRODUCTS

2.1   STANDARD PRODUCTS

Provide materials which are the standard products of manufacturers 
regularly engaged in the manufacture of such products and that essentially 
duplicate items that have been in satisfactory use for at least 2 years 
prior to bid opening.  Submit a complete list of materials, including 
manufacturer's descriptive technical literature, performance data, catalog 
cuts, and installation instructions.  The product number, k-value, 
thickness and furnished accessories including adhesives, sealants and 
jackets for each mechanical system requiring insulation shall be 
included.  The product data must be copyrighted, have an identifying or 
publication number, and shall have been published prior to the issuance 
date of this solicitation.  Materials furnished under this section shall 
be submitted together in a booklet.
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2.1.1   Insulation System

Provide insulation systems in accordance with the approved MICA National 
Insulation Standards plates as supplemented by this specification.  
Provide field-applied insulation for heating, ventilating, and cooling 
(HVAC) air distribution systems and piping systems that are located 
within, on, under, and adjacent to buildings; and for plumbing systems.  
Insulation shall be CFC and HCFC free.

Provide closed cell flexible exlastomeric foam duct insulation. Service 
temperature range shall be 0 deg F to 200 deg F. Comply with ASTM C1136 
(Jacketing) and ASTM C534. K-Flex USA Insul-Sheet, or equal.

Closed-cell, foam-rubber materials containing anti-microbial additive, 
complying with ASTM C534 Grade 1, Type II.  Material shall have vapor 
retarder/vapor barrier skin on one or both sides of the insulation, and 
require an additional exterior vapor retarder covering for high relative 
humidity and below ambient temperature applications.

2.1.2   Surface Burning Characteristics

Unless otherwise specified, insulation shall have a maximum flame spread
index of 25 and a maximum smoke developed index of 50 when tested in
accordance with ASTM E84. Flame spread, and smoke developed indexes,
shall be determined by ASTM E84 or UL 723 . Insulation shall be tested in
the same density and installed thickness as the material to be used in the
actual construction. Test specimens shall be prepared and mounted
according to ASTM E2231.

2.2   MATERIALS

Provide insulation that meets or exceed the requirements of 
ASHRAE 90.1 - IP .  Insulation exterior shall be cleanable, grease 
resistant, non-flaking and non-peeling.  Materials shall be compatible and 
shall not contribute to corrosion, soften, or otherwise attack surfaces to 
which applied in either wet or dry state.  Materials to be used on 
stainless steel surfaces shall meet ASTM C795 requirements.  Calcium 
silicate shall not be used on chilled or cold water systems.  Materials 
shall be asbestos free.  Provide product recognized under UL 94  (if 
containing plastic) and listed in FM APP GUIDE.

2.2.1   Adhesives

2.2.1.1   Contact Adhesive

Adhesives may be any of, but not limited to, the neoprene based, rubber 
based, or elastomeric type that have a maximum flame spread index of 25 
and a maximum smoke developed index of 50 when tested in accordance with 
ASTM E84.  The adhesive shall not adversely affect, initially or in 
service, the insulation to which it is applied, nor shall it cause any 
corrosive effect on metal to which it is applied.  Any solvent dispersing 
medium or volatile component of the adhesive shall have no objectionable 
odor and shall not contain any benzene or carbon tetrachloride.  The dried 
adhesive shall not emit nauseous, irritating, or toxic volatile matters or 
aerosols when the adhesive is heated to any temperature up to 212 degrees F.  
The dried adhesive shall be nonflammable and fire resistant.  Flexible 
Elastomeric Adhesive:  Comply with MIL-A-24179 , Type II, Class I.  Provide 
product listed in FM APP GUIDE.
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2.2.2   Caulking

ASTM C920, Type S, Grade NS, Class 25, Use A.

2.2.3   Corner Angles

Nominal 0.016 inch aluminum 1 by 1 inch with factory applied kraft 
backing.  Aluminum shall be ASTM B209, Alloy 3003, 3105, or 5005.

2.2.4   Fittings

Fabricated Fittings are the prefabricated fittings for flexible 
elastomeric pipe insulation systems in accordance with ASTM C1710.  
Together with the flexible elastomeric tubes, they provide complete system 
integrity for retarding heat gain and controlling condensation drip from 
chilled-water and refrigeration systems. Flexible elastomeric, fabricated 
fittings provide thermal protection (0.25 k) and condensation resistance 
(0.05 Water Vapor Transmission factor).  For satisfactory performance, 
properly installed protective vapor retarder/barriers and vapor stops 
shall be used on high relative humidity and below ambient temperature 
applications to reduce movement of moisture through or around the 
insulation to the colder interior surface.

2.2.5   Vapor Retarder Not Required

ASTM C921, Type II, Class D, minimum puncture resistance 50 Beach units on 
all surfaces except ductwork, where Type IV, maximum moisture vapor 
transmission 0.10, a minimum puncture resistance of 25 Beach units is 
acceptable.  Jacket shall have a maximum flame spread index of 25 and a 
maximum smoke developed index of 50 when tested in accordance with ASTM E84.

2.2.6   Sealants

Sealants shall be chosen from the butyl polymer type, the 
styrene-butadiene rubber type, or the butyl type of sealants.  Sealants 
shall have a maximum permeance of 0.02 perms based on Procedure B for 
ASTM E96/E96M, and a maximum flame spread index of 25 and a maximum smoke 
developed index of 50 when tested in accordance with ASTM E84.

2.3   DUCT INSULATION SYSTEMS

2.3.1   Duct Insulation Jackets
2.3.1.1   Vapor Barrier/Weatherproofing Jacket

a.  Aluminum Jackets: Composite membrane consisting of a multiply embossed 
UV-resistant aluminum foil / polymer laminate to which is applied a 
layer of rubberized asphalt for use on insulated duct and piping 
applications. Polygaurd Alumaguard flexible weather-proofing jacket, 
or equal.  
Thickness: 55 to 60 mils.  
Weight: 3 lb/sf.
Water Vapor Transmission: 0.00 grains/hr-ft^2 (ASTM E90-00).  
Permeance: 0.00 US Perms (ASTM E96-00).  
Peel Adhesion (to primed steel): >12 lbs/in (ASTM D1000).  
Elongation at Break: 182% (ASTM D882).  
Low Temperature Pliability: No Cracks @ -15F (ASTM D146).  
Tensile Strength (Film Only)(MD): 43 lbs/in (ASTM D882).  
Puncture Resistance (Film Only): 150 PSI (ASTM D774).  
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Mold Resistance: Pass (ASTM C1338).  
Upper Temperature Limit 160 F.  
Emissivity: 0.030 (ASATM C1371).  
Cool Roof Rating Counsil (CRRC) Initial Solar Reflectance 0.86, 
Initial Solar Emittance 0.82.
Energy Star 3 year Solar Reflectance: 0.84
Thermal Emittance: 0.78
California Title 24: Exceeds 0.75

PART 3   EXECUTION

3.1   APPLICATION - GENERAL

3.1.1   Installation

Except as otherwise specified, material shall be installed in accordance 
with the manufacturer's written instructions.  Insulation materials shall 
not be applied until tests specified in other sections of this 
specification are completed.  Material such as rust, scale, dirt and 
moisture shall be removed from surfaces to receive insulation.  Insulation 
shall be kept clean and dry.  Insulation shall not be removed from its 
shipping containers until the day it is ready to use and shall be returned 
to like containers or equally protected from dirt and moisture at the end 
of each workday.  Insulation that becomes dirty shall be thoroughly 
cleaned prior to use.  If insulation becomes wet or if cleaning does not 
restore the surfaces to like new condition, the insulation will be 
rejected, and shall be immediately removed from the jobsite.  Joints shall 
be staggered on multi layer insulation. 

Ductwork insulation shall be wrapped and sealed with a durable, weather 
proof material to prevent infiltration of moisture. Moisture indicating 
strips, provided by the government, shall be applied to the duct surface 
by the contractor as an aid for future inspections to provide indication 
whether or not the duct work ever became wetted. Mark locations with 
permenant weatherproof marker made of pressure sensitive outdoor vinyl 
tape.

Install green weatherproof indicator around the insulation jacket at every 
duct flange and indicate "FLANGE LOCATION" with a permanant Weatherproof 
Marker made of pressure sensitive outdoor vinyl tape. 

3.1.2   Firestopping

Where ducts  pass through fire walls, fire partitions, above grade floors, 
and fire rated chase walls, the penetration shall be sealed with fire 
stopping materials as specified in Section 07 84 00 FIRESTOPPING.  The 
protection of ducts at point of passage through firewalls must be in 
accordance with NFPA 90A and/or NFPA 90B. All other penetrations, such as 
piping, conduit, and wiring, through firewalls must be protected with a 
material or system of the same hourly rating that is listed by UL, FM, or 
a NRTL.

3.1.3   Ducts  That Require Insulation

Insulation is required on all ducts and HEPA filter transition pieces,  
except for omitted items as specified.
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3.2   DUCT INSULATION SYSTEMS INSTALLATION

Corner angles shall be installed on external corners of insulation on 
ductwork in exposed finished spaces before covering with jacket.

3.2.1   Duct Insulation Thickness

Duct insulation thickness shall be in accordance with Table 4.

Table 4 - Minimum Duct Insulation (inches)

Supply and Return Ducts, 
including HEPA filter transitions 
exterior (except ACE)

2.0 (R-8)

Supply and Return Ducts, 
interior(except ACE)

1.5 (R-6)

Exhaust Duct 0

Perforated Supply duct headers 0

Refrigerant piping 1

          ACE
Supply Duct 1.5 (R-6)

Return Duct 1.5(R-6)

3.2.2   Insulation and Vapor Retarder/Vapor Barrier

Insulation and vapor retarder/vapor barrier shall be provided for the 
following air ducts and associated equipment.

a.  Supply ducts.

b.  Return air ducts.

c.  Coil headers and return bends.

e.  Ducts exposed to weather.

e.  Sound Attenuators.

Install joint of vapor barrier at a low point and shall not permit any 
path for vapor infiltration.  Insulation on all concealed duct shall be 
provided with a factory-applied Type I or II vapor retarder/vapor barrier 
jacket.  Duct insulation shall be continuous through sleeves and prepared 
openings except firewall penetrations. Duct insulation and vapor 
retarder/vapor barrier shall cover the collar, neck, and any un-insulated 
surfaces of diffusers, registers and grilles.  Vapor retarder/vapor 
barrier materials shall be applied to form a complete unbroken vapor seal 
over the insulation. Where ducts penetrate exterior enclosure walls, 
insulate entire penetration to cover all exposed steel. Shape insulation 
to drain water away from the enclosure and coordinte with architectural 
flashing details.  Sheet Metal Duct shall be sealed in accordance with 
Section 23 00 00 AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM.
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3.2.2.1   Installation on Concealed or Exposed Duct and equipment

a.  The surface to be insulated and the surface of the insulation must 
both be clean and free of grease.

b.  Where surfaces have previously been painted, ensure that the adhesive 
is compatible and will adhere to the paint. Do not use the adhesive on 
surfaces that have been treated with products containing asphalt, 
bitumen or linseed oil.

c.  Treat steel surfaces with rust inhibitor prior to applying insulation. 
Use only chrome-zinc rust inhibitors. Paint should be left for a 
minimum of 24 hours to dry.

d.  Coat both surfaces to be joined with an adequate but thin, even coat 
of adhesive. Allow adhesive to dry to the touch, approximately 3 to 10 
minutes, depending on ambient conditions. Join surfaces with moderate 
pressure to ensure complete contact and elimination of air pockets. 
Joined surfaces can not be repositioned.

e.  For rectangular duct, cut the bottom piece of insulation first, making 
it flush with the edge of the duct. Cut both side pieces to overlap 
the bottom section of insulation and keep flush with the top of the 
duct. Cut the top piece so that it extends over the side pieces to 
creat a watershed. Adhere the insulation to the bottom of the duct 
first, then the side walls, and lastly the top. Join the edges of 
insulation together with adhesive.

f.  For round duct, adhere the insulation to the duct at every butt joint 
around the circumference, using 4 inches of adjesive on either side of 
the joint. For 12 inch diameter and larger, the sheet should be 
adhered to the bottom 1/3 of the horizontal surface to minimize the 
possibility of the insulation sagging.

g.  For duct risers, the insulation shall be attached by applying adhesive 
on the entire surface of the duct, or per manufacturer's instructions.

h.  Install Polyguard Alumaguard All-Weather jacket, or equal. For 
rectangular duct, use one of these two procedures. Cut one piece of 
jacket to cover the bottom of the duct and up 6 inches on each side, 
and install this piece first. Cut each side piece of jacket to fit 
from the bottom corner of the duct up over the top of the duct, and 
lap onto the tp by 6 inches. Cut the final piece to cover the top, and 
trim it flush with the top corners. Do not lap the jacket down the 
sides of the duct. Roll the jacket with a laminate roller as you 
remove the release film to ensure adhesion to the substrate.

i.  The alternate procedure is to install one piece of jacket when duct 
size permits. Starting at the bottom of one side of the duct, go up 
the side, over the top, and down the other side, trimming the jacket 
flush with the bottom corner of the duct. Do not terminate this piece 
on the bottom of the duct. Roll the jacket with a laminate roller as 
you remove the release film to ensure adhesion to the substrate.

j.  Overlap seams by 4 inches.

k.  Breaks in the jacket material shall be covered with patches of the 
same material as the vapor retarder jacket.  The patches shall extend 
not less than 2 inches beyond the break or penetration.

SECTION 23 07 00  Page 9



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

l.  At jacket penetrations such as hangers, thermometers, and damper 
operating rods, voids in the insulation shall be filled and the 
penetration sealed with a brush coat of vapor retarder coating or PVDC 
adhesive tape greater than 3 ply laminate (minimum 2 mils adhesive, 3 
mils embossed) - less than 0.1 perm adhesive tape.

n.  Where insulation standoff brackets occur, insulation shall be extended 
under the bracket and the jacket terminated at the bracket.

3.2.3   Duct Test Holes

After duct systems have been tested, adjusted, and balanced, breaks in the 
insulation and jacket shall be repaired in accordance with the applicable 
section of this specification for the type of duct insulation to be 
repaired.

3.2.4   Duct Exposed to Weather

3.2.4.1   Installation

Ducts exposed to weather shall be insulated and finished as specified 
above.

3.2.4.2   Rectangular and Round Duct

Insulation and jacketing for Retangular and Round duct exposed to weather 
shall be installed as specified in 3.2.2.1.

3.2.4.3   Fittings

Fittings and other irregular shapes shall be finished as specified for 
rectangular ducts and custom cut to create complete and seamless coverage.

        -- End of Section --
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SECTION 23 08 00.00 10

COMMISSIONING OF HVAC SYSTEMS
01/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to within the text by the 
basic designation only.

ASSOCIATED AIR BALANCE COUNCIL (AABC)

ACG Commissioning Guideline (2005) Commissioning Guideline

NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB)

NEBB Commissioning Standard (2009) Procedural Standards for Whole 
Building Systems Commissioning of New 
Construction; 3rd Edition

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA)

SMACNA 1429 (1994) HVAC Systems Commissioning Manual, 
1st Edition

1.2   DEFINITIONS

In some instances, terminology differs between the Contract and the 
Commissioning Standard primarily because the intent of this Section is to 
use the industry standards specified, along with additional requirements 
listed herein to produce optimal results.  The following table of similar 
terms is provided for clarification only.  Contract requirements take 
precedent over the corresponding ACG, NEBB, or TABB requirements where 
differences exist.

SIMILAR TERMS

Contract Term ACG NEBB TABB

Commissioning 
Standard

ACG Commissioning 
Guideline

Procedural Standards 
for Building Systems 
Commissioning

SMACNA HVAC 
Commissioning 
Guidelines

Commissioning 
Specialist

ACG Certified 
Commissioning Agent

NEBB Qualified 
Commissioning 
Administrator

TABB Certified 
Commissioning 
Supervisor
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1.3   SYSTEM DESCRIPTION

1.3.1   General

Perform Commissioning in accordance with the requirements of the standard 
under which the Commissioning Firm's qualifications are approved, i.e., 
ACG Commissioning Guideline , NEBB Commissioning Standard , or SMACNA 1429 
unless otherwise stated herein.  Consider mandatory all recommendations 
and suggested practices contained in the Commissioning Standard.  Use the 
Commissioning Standard for all aspects of Commissioning, including 
qualifications for the Commissioning Firm and Specialist and calibration 
of Commissioning instruments.  Where the instrument manufacturer 
calibration recommendations are more stringent than those listed in the 
Commissioning Standard, the manufacturer's recommendations shall be 
adhered to.  All quality assurance provisions of the Commissioning 
Standard such as performance guarantees shall be part of this contract.  
For systems or system components not covered in the Commissioning 
Standard, Commissioning procedures shall be developed by the Commissioning 
Specialist.  Where new procedures, requirements, etc., applicable to the 
Contract requirements have been published or adopted by the body 
responsible for the Commissioning Standard used (ACG, NEBB, or TABB), the 
requirements and recommendations contained in these procedures and 
requirements shall be considered mandatory.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  
Approval by the Architect or Engineer of Record is required for submittals 
with an "AE" designation. When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government. Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

M-140 Commissioning Plan; G, AE
DRE-7 Commissioning Plan; G, AE
RAE Commissioning Plan; G, AE
ACE-3 Commissioning Plan; G, AE

SD-03 Product Data

M-140 Pre-Functional Performance Test Checklists; G, AE
DRE-7 Pre-Functional Performance Test Checklists; G, AE
RAE Pre-Functional Performance Test Checklists; G, AE
ACE-3 Pre-Functional Performance Test Checklists; G, AE

M-140 Functional Performance Tests; G, AE
DRE-7 Functional Performance Tests; G, AE
RAE Functional Performance Tests; G, AE
ACE-3 Functional Performance Tests; G, AE

SD-06 Test Reports

M-140 Commissioning Report; G, AE
DRE-7 Commissioning Report; G, AE
RAE Commissioning Report; G, AE
ACE-3 Commissioning Report; G, AE
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SD-07 Certificates

Commissioning Firm; G
Commissioning Specialist; G

1.5   QUALITY ASSURANCE

1.5.1   Commissioning Firm

Submit certification of the proposed Commissioning Firm's qualifications 
to perform the duties specified herein and in other related Sections, no 
later than 21 days after the Notice to Proceed.  Include in the 
documentation the date that the Certification was initially granted and 
the date when the current Certification expires.  The firm is either a 
member of ACG or certified by the NEBB or the TABB and certified in all 
categories and functions where measurements or performance are specified 
on the plans and specifications.  Any lapses in Certification of the 
proposed Commissioning Firm or disciplinary action taken by ACG, NEBB, or 
TABB against the proposed Commissioning Firm shall be described in 
detail.  The certification shall be maintained for the entire duration of 
duties specified herein.  If, for any reason, the firm loses subject 
certification during this period, immediately notify the Contracting 
Officer and submit another Commissioning Firm for approval.  Any firm that 
has been the subject of disciplinary action by the ACG, the NEBB, or the 
TABB within the five years preceding Contract Award is not eligible to 
perform any duties related to the HVAC systems, including Commissioning.  
All work specified in this Section and in other related Sections to be 
performed by the Commissioning Firm shall be considered invalid if the 
Commissioning Firm loses its certification prior to Contract completion 
and must be performed by an approved successor.  These Commissioning 
services are to assist the prime Contractor in performing the quality 
oversight for which it is responsible.  The Commissioning Firm shall be a 
subcontractor of the prime Contractor and shall be financially and 
corporately independent of all other subContractors.  The Commissioning 
Firm shall report to and be paid by the prime Contractor.

1.5.2   Commissioning Specialist

1.5.2.1   General

Submit certification of the proposed Commissioning Specialist's 
qualifications to perform the duties specified herein and in other related 
Sections, no later than 21 days after the Notice to Proceed.  The 
documentation shall include the date that the Certification was initially 
granted and the date when the current Certification expires.  The 
Commissioning Specialist shall be an ACG Certified Commissioning Agent, a 
NEBB Qualified Commissioning Administrator, or a TABB Certified 
Commissioning Supervisor and shall be an employee of the approved 
Commissioning Firm.  Any lapses in Certification of the proposed 
Commissioning Specialist or disciplinary action taken by ACG, NEBB, or 
TABB against the proposed Commissioning Specialist shall be described in 
detail.  The certification shall be maintained for the entire duration of 
duties specified herein.  If, for any reason, the Commissioning Specialist 
loses subject certification during this period, immediately notify the 
Contracting Officer and submit another Commissioning Specialist for 
approval.  Any individual that has been the subject of disciplinary action 
by the ACG, the NEBB, or the TABB within the five years preceding Contract 
Award is not eligible to perform any duties related to the HVAC systems, 
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including Commissioning.  All work specified in this Section and in other 
related Sections performed by the Commissioning Specialist shall be 
considered invalid if the Commissioning Specialist loses certification 
prior to Contract completion and must be performed by the approved 
successor.

1.5.2.2   Responsibilities

Perform all Commissioning work specified herein and in related sections 
under the direct guidance of the Commissioning Specialist.  The 
Commissioning Specialist shall prepare, no later than 28 days after the 
approval of the Commissioning Specialist, the Commissioning Plan which 
will be a comprehensive schedule and will include all submittal 
requirements for procedures, notifications, reports and the Commissioning 
Report.  After approval of the Commissioning Plan, revise the Contract NAS 
schedule to reflect the schedule requirements in the Commissioning Plan.

The Contractor shall provide a separate commissioning plan for each 
enclosure as follows:

M-140 Commissioning Plan
DRE-7 Commissioning Plan
RAE Commissioning Plan
ACE-3 Commissioning Plan

1.6   SEQUENCING AND SCHEDULING

Begin the work described in this Section only after all work required in 
related Sections has been successfully completed, and all test and 
inspection reports and operation and maintenance manuals required in these 
Sections have been submitted and approved.  Pre-Functional Performance 
Test Checklists shall be performed at appropriate times during the 
construction phase of the Contract.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

3.1   COMMISSIONING TEAM AND TEST FORMS AND CHECKLISTS

Designate Contractor team members to participate in the Pre- Functional 
Performance Test Checklists and the Functional Performance Tests specified 
herein.  In addition, the Government team members will include a 
representative of the Contracting Officer, the Design Agent's 
Representative, and the Using Agency's Representative.  The team members 
shall be as follows:

Designation Function

A Contractor's Commissioning Specialist

M Contractor's Mechanical Representative

E Contractor's Electrical Representative
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Designation Function

T Contractor's Testing, Adjusting, and Balancing (TAB) 
Specialist

C Contractor's Controls Representative

D Design Agency Representative

O Contracting Officer's Representative

U Using Agency's Representative

Appendices A and B shall be completed by the commissioning team.  
Acceptance by each commissioning team member of each Pre- Functional 
Performance Test Checklist item shall be indicated by initials and date 
unless an "X" is shown indicating that participation by that individual is 
not required.  Acceptance by each commissioning team member of each 
functional performance test item shall be indicated by signature and date.

3.2   TESTS

Perform the pre-functional performance test checklists and functional 
performance tests in a manner that essentially duplicates the checking, 
testing, and inspection methods established in the related Sections.  
Where checking, testing, and inspection methods are not specified in other 
Sections, establish methods which will provide the information required.  
Testing and verification required by this section shall be performed 
during the Commissioning phase.  Requirements in related Sections are 
independent from the requirements of this Section and shall not be used to 
satisfy any of the requirements specified in this Section.  Provide all 
materials, services, and labor required to perform the pre- functional 
performance tests checks and functional performance tests.  A functional 
performance test shall be aborted if any system deficiency prevents the 
successful completion of the test or if any participating non-Government 
commissioning team member of which participation is specified is not 
present for the test.

3.2.1   Pre-Functional Performance Test Checklists

Perform Pre-Functional Performance Test Checklists, at minimum for the 
items indicated in Appendix A, at least 28 days prior to the start of 
Pre-Functional Performance Test Checks. Contractor shall create custom 
Pre-Functional performance test checklists closely coordinated with the 
controls sequence of operations to verify all input and outputs. Correct 
and re-inspect deficiencies discovered during these checks in accordance 
with the applicable contract requirements.  Submit the schedule for the 
test checks at least 14 days prior to the start of Pre-Functional 
Performance Test Checks.

The Contractor shall provide a separate checklist for each enclosure as 
follows:

M-140 Pre-Functional Performance Test Checklists
DRE-7 Pre-Functional Performance Test Checklists
RAE Pre-Functional Performance Test Checklists
ACE-3 Pre-Functional Performance Test Checklists
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3.2.2   Functional Performance Tests

Submit test procedures at least 28 days prior to the start of Functional 
Performance Tests.  Submit the schedule for the tests at least 14 days 
prior to the start of Functional Performance Tests.  Perform Functional 
Performance Tests, at minimum, for the items indicated in Appendix B. 
Contractor shall create their own custom functional performance test 
checklists closely coordinated with submitted and approved controls 
sequence of operations to verify all input and outputs.  Begin Functional 
Performance Tests only after all Pre-Functional Performance Test 
Checklists have been successfully completed.  Tests shall prove all modes 
of the sequences of operation, and shall verify all other relevant 
contract requirements.  Begin Tests with equipment or components and 
progress through subsystems to complete systems.  Upon failure of any 
Functional Performance Test item, correct all deficiencies in accordance 
with the applicable contract requirements.  The item shall then be 
retested until it has been completed with no errors. Coordinate with 
operational tests with the HVAC skid manufacturer and Specification 23 74 
00 PACKAGED, OUTDOOR, SKID-MOUNTED HEATING AND COOLING SYSTEM.

The Contractor shall provide a separate checklist for each enclosure as 
follows:

M-140 Functional Performance Tests
DRE-7 Functional Performance Tests
RAE Functional Performance Tests
ACE-3 Functional Performance Tests

3.3   COMMISSIONING REPORT

Submit the Commissioning Report, no later than 14 days after completion of 
Functional Performance Tests, consisting of completed Pre- Functional 
Performance Test Checklists and completed Functional Performance Tests 
organized by system and by subsystem and submitted as one package.  The 
Commissioning Report shall also include all HVAC systems test reports, 
inspection reports (Preparatory, Initial and Follow-up inspections), 
start-up reports, DALT report, TAB report, TAB verification report, 
Controls start-up test reports and Controls Performance Verification Test 
(PVT) report.  The results of failed tests shall be included along with a 
description of the corrective action taken.

The Contractor shall provide a separate report for each enclosure as 
follows:

M-140 Commissioning Report
DRE-7 Commissioning Report
RAE Commissioning Report
ACE-3 Commissioning Report
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Pre-Functional Performance Test Checklist -  HVAC Skid

For Air Handling Unit Skid - Enclosure:  _____

Checklist Item                                   A   M   E   T   C   O

Installation
                    
a. Inspection and access doors are operable
    and sealed.                                 ___ ___  X  ___  X  ___ 

b. Condensate drainage is unobstructed.
   (Visually verify pan drains completely by
    pouring a cup of water into drain pan.)     ___ ___  X   X   X  ___ 
   
c. Fan rotation is correct                      ___ ___  X  ___  X  ___ 

Electrical                                       A   M   E   T   C   O

a.  Power available to unit disconnect.         ___  X  ___  X   X  ___ 

b.  Power available to unit control panel.      ___  X  ___  X   X  ___ 
   
c.  Proper motor rotation verified.             ___  X  ___ ___  X  ___ 

d.  Verify that power disconnect is located
    within sight of the unit it controls.       ___  X  ___  X   X  ___ 
 
e. Power available to electric heating coil, fan heat pump and 
receptacle.                                       ___  X  ___  X   X  ___ 

Coils                                             A   M   E   T   C   O
   
a.  Refrigerant piping properly connected.      ___ ___  X   X   X  ___ 
      

Controls                                          A   M   E   T   C   O

a.  Supply and exhaust dampers/actuators 
properly installed.                              ___  X   X   X  ___ ___ 

b.  Supply and exhaust dampers/actuators
operable.                                       ___  X   X   X  ___ ___ 

Pre-Functional Performance Test Checklist - Air Handling Unit Skid 
(cont)                                 

                                                 A   M   E   T   C   O

e.  Dampers/actuators properly
    installed & dampers leak checked.            ___  X   X   X  ___ ___ 
   
f.  Dampers/actuators operable.                  ___  X   X   X  ___ ___ 

Testing, Adjusting, and Balancing (TAB)           A   M   E   T   C   O
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a.  HEPA filters installed.                      ___ ___  X  ___  X  ___ 

b.  TAB report approved.                             ___  X   X  ___  X 
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Pre-Functional Performance Test Checklist - DX Air Cooled Condensing Unit

For Condensing Unit:  

Checklist Item                                  A    M   E   T   C   O

Installation                    

a.  Check condenser fans for proper rotation.   ___ ___  X  ___  X  ___

Electrical                                       A   M   E   T   C   O 

a.  Power available to unit disconnect.         ___  X  ___  X   X  ___

b.  Power available to unit control panel.      ___  X  ___  X  ___ ___

c.  Verify that power disconnect is located
    within sight of the unit it controls        ___  X  ___  X  ___ ___

Controls                                         A   M   E   T   C   O 

a.  Unit safety/protection devices tested.      ___ ___  X   X  ___ ___

b.  Control system and interlocks installed.    ___ ___  X   X  ___ ___

c.  Control system and interlocks
 operational.                                   ___ ___  X   X  ___ ___
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Pre-Functional Performance Test Checklist - Unit Heater

For Unit Heater:  

Checklist Item                                

Installation                                     A   M   E   T   C   O 

Electrical                                      A   M   E   T   C   O

a.  Power available to unit disconnect.        ___ ___ ___  X  ___ ___

b.  Proper motor rotation verified.            ___ ___ ___  X   X  ___

c.  Verify that power disconnect is located
    within sight of the unit it controls.      ___ ___ ___  X  ___ ___

d.  Power available to electric heating coil.  ___ ___ ___  X  ___ ___

Controls                                        A   M   E   T   C   O

a.  Verify proper location and installation of
    thermostat.                                 ___ ___  X  ___ ___ ___

Testing, Adjusting, and Balancing (TAB)          A   M   E   T   C   O

a.  TAB Report approved.                        ___ ___  X  ___  X  ___
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Pre-Functional Performance Test Checklist - HVAC System Controls

For HVAC System:  _____

Checklist Item                                

Installation                                     A   M   E   T   C   O  

a.  Layout of LCP matches drawings.             ___ ___  X   X  ___ ___

b.  Layout of skid panel matches drawings.      ___ ___  X   X  ___ ___

c.  Components properly labeled (on inside and
    outside of panel).                          ___ ___  X   X  ___ ___

d.  Control components piped and/or wired to
    each labeled terminal strip.                ___ ___  X   X  ___ ___

f.  Control wiring and tubing labeled at all
    terminations, splices, and junctions.       ___ ___  X   X  ___ ___

Main Power

a.  120 volt AC power available to panel.       ___ ___ ___  X  ___ ___

Testing, Adjusting, and Balancing (TAB)           A   M   E   T   C   O

a.  TAB Report submitted.                        ___ ___  X  ___  X  ___

b.  TAB Smoke Test Results submitted.            ___ ___  X  ___  X  ___

SECTION 23 08 00.00 10  Page 13



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

- End of Appendix A -  
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Functional Performance Test Checklist -  HVAC Skid

For HVAC Skid:  _____

1.   Functional Performance Test:  Contractor shall verify operation of 
air handling unit in accordance with specification including the following:

       a.   Ensure that a negative pressure exists (-0.1 to -0.2" wc) in 
the enclosure at balanced (TAB) setpoints .  Modulate exhaust and supply 
dampers from fully open to fully closed positions. Record dP __________

       b.   The following shall be verified when the recirculation fan 
operating mode is initiated:

          (1) Supply damper in open position. _____________________________

          (2) Exhaust damper in open position. ____________________________

          (3) Fan proving switches are satisfied._________________________

      b.  Occupied mode of operation to achieve negative dP.

          (1) Recirc. Fan modulates from LCP to max flow based on setpoint 
determined during balancing. Confirm airflow on LCP.     _________________ 

          (2) Return air dampers modulate from LCP (M-140 and DRE-7 
only).                                               _____________________

          (3) Exhaust air damper modulates from LCP. Confirm airflow on 
LCP.                                                ______________________

          (4) Eng. vent dampers modulate from LCP. Confirm airflow on 
LCP.                                               ______________________

          (5) Heat Pump coil modulating to maintain space temperature set 
point (false load sensor as needed). Setpoint ______deg F Actual _____deg F

          (6) Aux. electric heater modulating to maintain space  
temperature set point input from space temperature controller. 
       Setpoint _______deg F Actual _____deg F O/A ________deg F

      c.  Record enclosure dP at various pressure ports. _________________
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Functional Performance Test Checklist (cont) - HVAC Skid

      d.  The following shall be verified when the recirculation fan is 
turned off from LCP:

          (1) Supply damper closes.  ____________________________

          (2) Return damper closes.  ____________________________          

          (3) Exhaust damper closes.  ____________________________

          (4) Eng. Vent dampers close.___________________________          
      
          (5) LCP indicates recirculation fan is off._____________________

          (6) Heating and cooling coil de-energize._______________________

      e.  Simulate loss of power through main power disconnect.
          
          (1) Supply damper closes.  ____________________________

          (2) Return damper closes.  ____________________________          

          (2) Exhaust damper closes.  ____________________________

          (3) Eng. Vent dampers close.  ____________________________

          (4) LCP indicates recirculation fan is off._____________________

          (5) Heating and cooling coils de-energize._______________________
         
   
      f.  Re-energize Air Handling Unit Skid power. 

          (1) LCP and skid control panel re-energize. _____________________

          (2) Recirculation fan returns to last setpoint. _________________

          (3) Supply damper returns to last setpoint. _____________________

          (4) Exhaust damper returns to last setpoint._____________________

          (5) Eng. vent dampers return to last setpoint.___________________

      h.  Index space thermostats to full cooling then to full heating.  
Measure and record supply air temperatures. 

Cold supply temperature __________ degrees F
Hot supply temperature  __________ degrees F

Zone ____ Supply Air Temperature at Max Cooling _______deg F
Zone ____ Supply Air Temperature at Max Heating _______deg F
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Functional Performance Test Checklist (cont) - HVAC Skid

  2.  Certification:  We the undersigned have witnessed the above 
functional performance tests and certify that the item tested has met the 
performance requirements in this section of the specifications.

                                                       Signature and Date

Contractor's Commissioning Specialist         _____________________________

Contractor's Mechanical Representative        _____________________________

Contractor's Electrical Representative        _____________________________

Contractor's TAB Representative               _____________________________

Contractor's Controls Representative          _____________________________

Design Agency Representative                  _____________________________

Contracting Officer's Representative          _____________________________

Using Agency's Representative                 _____________________________
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Functional Performance Test Checklist - Air Cooled Condensing Unit

For Condensing Unit:  

  1.  Functional Performance Test:  Contractor shall demonstrate operation 
of refrigeration system in accordance with specifications including the 
following:  Start building air handler to provide load for condensing 
unit.  Activate controls system start sequence as follows.

      a.  Start air handling unit.  Verify control system energizes 
condensing unit start sequence.  __________________________________________

      b. Verify and record data in 2 and 3 below.
      c.  Shut off air handling equipment to verify condensing unit 
de-energizes.  ___________________________________________________________

      d.  Restart air handling equipment one minute after condensing unit 
shut down.  Verify condensing unit restart sequence.  _____________________

  2.  Verify condensing unit amperage each phase and voltage phase to 
phase and phase to ground.
  Motor Full-Load Amps __________                                 
  
  Amperage  Phase 1 __________    Phase 2__________     Phase 3_______  

  Voltage   Ph1-Ph2 __________    Ph1-Ph3__________     Ph2-Ph3_______
                
  Voltage   Ph1-gnd __________    Ph2-gnd__________      Ph3-gnd_______

  3.  Record the following information: 
    Ambient dry bulb temperature       __________ degrees F
    Suction pressure                   __________ psig
    Discharge pressure                 __________ psig    
    
  4.  Unusual vibration, noise, etc.
  
___________________________________________________________________________

  
___________________________________________________________________________

  5.  Certification:  We the undersigned have witnessed the above 
functional performance tests and certify that the item tested has met the 
performance requirements in this section of the specifications. 
                                                       Signature and Date
Contractor's Commissioning Specialist         _____________________________

Contractor's Mechanical Representative        _____________________________

Contractor's Electrical Representative       _____________________________

Contractor's TAB Representative              _____________________________

Contractor's Controls Representative          _____________________________

Design Agency Representative                  _____________________________

Contracting Officer's Representative          _____________________________
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Using Agency's Representative                 _____________________________
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Functional Performance Test Checklist - Unit Heaters

  Performance test all unit heaters. 

  1.  Functional Performance Test:  Contractor shall demonstrate operation 
of selected unit heaters:

      a.   Verify unit heater response to room temperature set point 
adjustment.___________________________________
      b.   Check heating mode inlet air temperature. _____ deg F
      c.   Check heating mode outlet air temperature. _____ deg F
      d.   Record manufacturer's submitted fan capacity _____cfm
      e.   Calculate unit heater capacity using manufacturer's fan 
capacity and recorded temperatures and compare to design.
      f.   Calculated_____BTU/hr Design______BTU/hr

  2.  Certification:  We the undersigned have witnessed the above 
functional performance tests and certify that the item tested has met the 
performance requirements in this section of the specifications.

                                                   Signature and Date

Contractor's Commissioning Specialist         _____________________________

Contractor's Mechanical Representative        _____________________________

Contractor's Electrical Representative        _____________________________

Contractor's TAB Representative               _____________________________

Contractor's Controls Representative          _____________________________

Design Agency Representative                  _____________________________

Contracting Officer's Representative          _____________________________

Using Agency's Representative                 _____________________________
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Functional Performance Test Checklist - HVAC Controls

For HVAC System:  ________

Test all HVAC systems within the complex.

   1.   Functional Performance Test:  Contractor shall verify operation of 
HVAC controls by performing the Performance Verification Test (PVT) test 
for that system. Contractor to provide blank PVT test procedures 
previously done by the controls Contractor.

   2.   Verify interlock with LCP and RCP ______.

   3.   Verify all required I/O points function from the LCP and RCP_____. 

   4.   Certification:  We the undersigned have witnessed the Performance 
Verification Test and certify that the item tested has met the performance 
requirements in this section of the specifications.

                                                       Signature and Date

Contractor's Commissioning Specialist           _________________________

Contractor's Mechanical Representative          ___________________________

Contractor's Electrical Representative          ___________________________

Contractor's TAB Representative                 ___________________________
   
Contractor's Controls Representative            ___________________________

Design Agency Representative                    ___________________________

Contractor's Officer's Representative           ___________________________
      
Using Agency's Representative                   ___________________________

Functional Performance Test Checklist - Roof Controls

For Roof System:  ________

Test all Roof controls within the complex.

   1.   Functional Performance Test:  Contractor shall verify operation of 
Roof controls by performing the Performance Verification Test (PVT) test 
for each system. Contractor to provide blank PVT test procedures 
previously done by the controls Contractor. Refer to 40 95 00 CONTROLS AND 
INSTRUMENTAION FOR SEQUENCES.

   2.   Verify Roof motors are enabled/disabled via keyswitch ______.

   3.   Verify Roof sections activate open and closed from pushbuttons on 
Roof Control Panel and stop when depressed_____.

   3.   Verify Roof transistions from low to high speed in between end 
limits _____. 
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   3.   Verify operation of limit switches with no excessive bumping_____.

   3.   Verify Roof alignment and operation is smooth with no audible or 
visible friction_____.

   4.   Certification:  We the undersigned have witnessed the Performance 
Verification Test and certify that the item tested has met the performance 
requirements in this section of the specifications.

                                                       Signature and Date

Contractor's Commissioning Specialist           _________________________

Contractor's Mechanical Representative          ___________________________

Contractor's Electrical Representative          ___________________________

Contractor's TAB Representative                 ___________________________
   
Contractor's Controls Representative            ___________________________

Design Agency Representative                    ___________________________

Contractor's Officer's Representative           ___________________________
      
Using Agency's Representative                   ___________________________
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- End of Appendix B -

-End of document
        -- End of Section --
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SECTION 23 23 00

REFRIGERANT PIPING
10/07

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI)

AHRI 720 (2002) Refrigerant Access Valves and Hose 
Connectors

ANSI/AHRI 750 (2007) Thermostatic Refrigerant Expansion 
Valves

ANSI/AHRI 760 (2007) Performance Rating of Solenoid 
Valves for Use With Volatile Refrigerants

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ANSI/ASHRAE 15 & 34 (2013; Addenda A 2014; ERTA 1 2014; ERTA 2 
2015; INT 1 2015; ERTA 3 2015) ANSI/ASHRAE 
Standard 15-Safety Standard for 
Refrigeration Systems and ANSI/ASHRAE 
Standard 34-Designation and Safety 
Classification of Refrigerants

ASHRAE 17 (2008) Method of Testing Capacity of 
Thermostatic Refrigerant Expansion Valves

AMERICAN WELDING SOCIETY (AWS)

AWS A5.8/A5.8M (2011; Amendment 2012) Specification for 
Filler Metals for Brazing and Braze Welding

AWS BRH (2007; 5th Ed) Brazing Handbook

AWS D1.1/D1.1M (2012, Errata 2011) Structural Welding 
Code - Steel

AWS Z49.1 (2012) Safety in Welding and Cutting and 
Allied Processes

ASME INTERNATIONAL (ASME)

ASME B16.22 (2013) Standard for Wrought Copper and 
Copper Alloy Solder Joint Pressure Fittings

ASME B16.26 (2013) Standard for Cast Copper Alloy 
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Fittings for Flared Copper Tubes

ASME B31.1 (2014; INT 1-47) Power Piping

ASME B31.5 (2013) Refrigeration Piping and Heat 
Transfer Components

ASME B40.100 (2013) Pressure Gauges and Gauge 
Attachments

ASME BPVC SEC IX (2010) BPVC Section IX-Welding and Brazing 
Qualifications

ASTM INTERNATIONAL (ASTM)

ASTM B280 (2013) Standard Specification for Seamless 
Copper Tube for Air Conditioning and 
Refrigeration Field Service

ASTM B32 (2008; R 2014) Standard Specification for 
Solder Metal

ASTM B62 (2015) Standard Specification for 
Composition Bronze or Ounce Metal Castings

ASTM B75/B75M (2011) Standard Specification for Seamless 
Copper Tube

ASTM B813 (2010) Standard Specification for Liquid 
and Paste Fluxes for Soldering of Copper 
and Copper Alloy Tube

ASTM D3308 (2012) PTFE Resin Skived Tape

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-58 (1993; Reaffirmed 2010) Pipe Hangers and 
Supports - Materials, Design and 
Manufacture, Selection, Application, and 
Installation

MSS SP-69 (2003; Notice 2012) Pipe Hangers and 
Supports - Selection and Application (ANSI 
Approved American National Standard)

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  
Approval by the Architect or Engineer of Record is required for submittals 
with an "AE" designation. When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

M-140 Refrigerant Piping System; G, AE
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DRE-7 Refrigerant Piping System; G, AE
RAE Refrigerant Piping System; G, AE

SD-03 Product Data

Refrigerant Piping Tests; G, AE

SD-06 Test Reports

M-140 Refrigerant Piping Tests; G
DRE-7 Refrigerant Piping Tests; G
RAE Refrigerant Piping Tests; G

1.3   QUALITY ASSURANCE

1.3.1   Qualifications

Piping shall be welded in accordance with the qualified procedures using 
performance qualified welders and welding operators.  Procedures and 
welders shall be qualified in accordance with ASME BPVC SEC IX .  Welding 
procedures qualified by others, and welders and welding operators 
qualified by another employer may be accepted as permitted by ASME B31.1 .  
Notify the Contracting Officer 24 hours in advance of tests to be 
performed at the work site, if practical.  

1.3.2   Contract Drawings

Coordinate refrigerant piping with installation and design on the HVAC. 
Refer to Specification 23 74 00 PACKAGED, OUTDOOR, SKID-MOUNTED HEATING 
AND COOLING SYSTEM and design drawings for details on the DX heat pump. 

1.4   DELIVERY, STORAGE, AND HANDLING

Protect stored items from the weather, humidity and temperature 
variations, dirt and dust, or other contaminants.  Proper protection and 
care of all material both before and during installation is the 
Contractor's responsibility.  Replace any materials found to be damaged at 
the Contractor's expense.  During installation, cap piping and similar 
openings to keep out dirt and other foreign matter.

PART 2   PRODUCTS

2.1   STANDARD COMMERCIAL PRODUCTS

a.  Provide materials and equipment which are standard products of a 
manufacturer regularly engaged in the manufacturing of such products, 
that are of a similar material, design and workmanship and that have 
been in satisfactory commercial or industrial use for 2 years prior to 
bid opening.

b.  The 2 year use shall include applications of equipment and materials 
under similar circumstances and of similar size.  The 2 years 
experience shall be satisfactorily completed by a product which has 
been sold or is offered for sale on the commercial market through 
advertisements, manufacturer's catalogs, or brochures.  Products 
having less than a 2 year field service record will be acceptable if a 
certified record of satisfactory field operation, for not less than 
6000 hours exclusive of the manufacturer's factory tests, can be shown.
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c.  Products shall be supported by a service organization.  System 
components shall be environmentally suitable for the indicated 
locations.  Submit a certified list of qualified permanent service 
organizations for support of the equipment which includes their 
addresses and qualifications.  The service organizations shall be 
reasonably convenient to the equipment installation and be able to 
render satisfactory service to the equipment on a regular and 
emergency basis during the warranty period of the contract.

d.  Exposed equipment moving parts, parts that produce high operating 
temperature, parts which may be electrically energized, and parts that 
may be a hazard to operating personnel shall be insulated, fully 
enclosed, guarded, or fitted with other types of safety devices.  
Install safety devices so that proper operation of equipment is not 
impaired.  Welding and cutting safety requirements shall be in 
accordance with AWS Z49.1 .

e.  Manufacturer's standard catalog data, at least 5 weeks prior to the 
purchase or installation of a particular component, highlighted to 
show material, size, options, performance charts and curves, etc. in 
adequate detail to demonstrate compliance with contract requirements.  
Include in the data manufacturer's recommended installation 
instructions and procedures.  Provide data for the following 
components as a minimum:

(1)  Piping and Fittings
(2)  Valves
(3)  Piping Accessories
(4)  Pipe Hangers, Inserts, and Supports

2.2   REFRIGERANT PIPING SYSTEM

Refrigerant piping, valves, fittings, and accessories shall be in 
accordance with ANSI/ASHRAE 15 & 34  and ASME B31.5 , except as specified 
herein.  Refrigerant piping, valves, fittings, and accessories shall be 
compatible with the fluids used and capable of withstanding the pressures 
and temperatures of the service with a 20% safety factor.  Refrigerant 
piping, valves, and accessories used for refrigerant service shall be 
cleaned, dehydrated, and sealed (capped or plugged) prior to shipment from 
the manufacturer's plant.  Submit drawings, at least 5 weeks prior to 
beginning construction, provided in adequate detail to demonstrate 
compliance with contract requirements.  Drawings shall consist of:

a.  Piping layouts which identify all valves, fittings and APR devices 
coordinated per heat pump manufacturer's reccomendation.

b.  Plans and elevations which identify clearances required for 
maintenance and operation.

A separate submittal shall be provided for each skid system as follows:

M-140 Refrigerant Piping System
DRE-7 Refrigerant Piping System
RAE Refrigerant Piping System
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2.3   PIPE, FITTINGS AND END CONNECTIONS (JOINTS)

2.3.1   Copper Tubing

Copper tubing shall conform to ASTM B280 annealed or hard drawn as 
required.  Copper tubing shall be soft annealed where bending is required 
and hard drawn where no bending is required.  Soft annealed copper tubing 
shall not be used in sizes larger than 1-3/8 inches.  Joints shall be 
brazed except that joints on lines 7/8 inch and smaller may be flared.  
Cast copper alloy fittings for flared copper tube shall conform to 
ASME B16.26  and ASTM B62.  Wrought copper and bronze solder-joint pressure 
fittings shall conform to ASME B16.22  and ASTM B75/B75M.  Joints and 
fittings for brazed joint shall be wrought-copper or forged-brass sweat 
fittings.  Cast sweat-type joints and fittings shall not be allowed for 
brazed joints.  Brass or bronze adapters for brazed tubing may be used for 
connecting tubing to flanges and to threaded ends of valves and equipment.

2.3.2   Solder

Solder shall conform to ASTM B32, grade Sb5, tin-antimony alloy for 
service pressures up to 150 psig.  Solder flux shall be liquid or paste 
form, non-corrosive and conform to ASTM B813.

2.3.3   Brazing Filler Metal

Filler metal shall conform to AWS A5.8/A5.8M , Type BAg-5 with AWS Type 3 
flux, except Type BCuP-5 or BCuP-6 may be used for brazing 
copper-to-copper joints.

2.4   VALVES

Valves shall be designed, manufactured, and tested specifically for 
refrigerant service.  Valve bodies shall be of brass, bronze, steel, or 
ductile iron construction.  Valves 1 inch and smaller shall have brazed or 
socket welded connections.  Valves larger than 1 inch shall have butt 
welded end connections.  Threaded end connections shall not be used, 
except in pilot pressure or gauge lines where maintenance disassembly is 
required and welded flanges cannot be used.  Internal parts shall be 
removable for inspection or replacement without applying heat or breaking 
pipe connections.  Valve stems exposed to the atmosphere shall be 
stainless steel or corrosion resistant metal plated carbon steel.  
Direction of flow shall be legibly and permanently indicated on the valve 
body.  Control valve inlets shall be fitted with integral or adapted 
strainer or filter where recommended or required by the manufacturer.  
Purge, charge and receiver valves shall be of manufacturer's standard 
configuration.

2.4.1   Refrigerant Stop Valves

Valve shall be the globe or full-port ball type with a back-seating stem 
especially packed for refrigerant service.  Valve packing shall be 
replaceable under line pressure.  Valve shall be provided with a handwheel 
or wrench operator and a seal cap.  Valve shall be the straight or angle 
pattern design as indicated.

2.4.2   Check Valves

Valve shall be the swing or lift type as required to provide positive 
shutoff at the differential pressure indicated.  Valve shall be provided 
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with resilient seat.

2.4.3   Liquid Solenoid Valves

Valves shall comply with ANSI/AHRI 760  and be suitable for continuous duty 
with applied voltages 15 percent under and 5 percent over nominal rated 
voltage at maximum and minimum encountered pressure and temperature 
service conditions.  Valves shall be direct-acting or pilot-operating 
type, packless, except that packed stem, seal capped, manual lifting 
provisions shall be furnished.  Solenoid coils shall be moisture-proof, UL 
approved, totally encapsulated or encapsulated and metal jacketed as 
required.  Valves shall have safe working pressure of 400 psi and a 
maximum operating pressure differential of at least 200 psi at 85 percent 
rated voltage.  Valves shall have an operating pressure differential 
suitable for the refrigerant used.

2.4.4   Expansion Valves

Valve shall conform to ANSI/AHRI 750  and ASHRAE 17.  Valve shall be the 
diaphragm and spring-loaded type with internal or external equalizers, and 
bulb and capillary tubing.  Valve shall be provided with an external 
superheat adjustment along with a seal cap.  Internal equalizers may be 
utilized where flowing refrigerant pressure drop between outlet of the 
valve and inlet to the evaporator coil is negligible and pressure drop 
across the evaporator is less than the pressure difference corresponding to
 2 degrees F of saturated suction temperature at evaporator conditions.  
Bulb charge shall be determined by the manufacturer for the application 
and such that liquid will remain in the bulb at all operating conditions.  
Gas limited liquid charged valves and other valve devices for limiting 
evaporator pressure shall not be used without a distributor or discharge 
tube or effective means to prevent loss of control when bulb becomes 
warmer than valve body.  Pilot-operated valves shall have a characterized 
plug to provide required modulating control.  A de-energized solenoid 
valve may be used in the pilot line to close the main valve in lieu of a 
solenoid valve in the main liquid line.  An isolatable pressure gauge 
shall be provided in the pilot line, at the main valve.  Automatic 
pressure reducing or constant pressure regulating expansion valves may be 
used only where indicted or for constant evaporator loads.

2.4.5   Safety Relief Valves

Valve shall be the two-way type, unless indicated otherwise.  Valve shall 
bear the ASME code symbol.  Valve capacity shall be certified by the 
National Board of Boiler and Pressure Vessel Inspectors.  Valve shall be 
of an automatically reseating design after activation.  Locate valve 
discharge away from areas that could become occupied, for safety.

2.4.6   Evaporator Pressure Regulators, Direct-Acting

Valve shall include a diaphragm/spring assembly, external pressure 
adjustment with seal cap, and pressure gauge port.  Valve shall maintain a 
constant inlet pressure by balancing inlet pressure on diaphragm against 
an adjustable spring load.  Pressure drop at system design load shall not 
exceed the pressure difference corresponding to a 2 degrees F change in 
saturated refrigerant temperature at evaporator operating suction 
temperature.  Spring shall be selected for indicated maximum allowable 
suction pressure range.
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2.4.7   Refrigerant Access Valves

Refrigerant access valves and hose connections shall be in accordance with 
AHRI 720 .

2.5   PIPING ACCESSORIES

2.5.1   Sight Glass and Liquid Level Indicator

2.5.1.1   Assembly and Components

Assembly shall be pressure- and temperature-rated and constructed of 
materials suitable for the service.  Glass shall be borosilicate type.  
Ferrous components subject to condensation shall be electro-galvanized.

2.5.1.2   Gauge Glass

Gauge glass shall include top and bottom isolation valves fitted with 
automatic checks, and packing followers; red-line or green-line gauge 
glass; elastomer or polymer packing to suit the service; and gauge glass 
guard.

2.5.1.3   Bull's-Eye and Inline Sight Glass Reflex Lens

Bull's-eye and inline sight glass reflex lens shall be provided for 
dead-end liquid service.  For pipe line mounting, two plain lenses in one 
body suitable for backlighted viewing shall be provided.

2.5.1.4   Moisture Indicator

Indicator shall be a self-reversible action, moisture reactive, color 
changing media.  Indicator shall be furnished with full-color-printing tag 
containing color, moisture and temperature criteria.  Unless otherwise 
indicated, the moisture indicator shall be an integral part of each 
corresponding sight glass.

2.5.2   Flexible Pipe Connectors

Connector shall be a composite of interior corrugated phosphor bronze or 
Type 300 Series stainless steel, as required for fluid service, with 
exterior reinforcement of bronze, stainless steel or monel wire braid.  
Assembly shall be constructed with a safety factor of not less than 4 at 
300 degrees F.  Unless otherwise indicated, the length of a flexible 
connector shall be as recommended by the manufacturer for the service 
intended.

2.5.3   Strainers

Strainers used in refrigerant service shall have brass or cast iron body, 
Y-or angle-pattern, cleanable, not less than 60-mesh noncorroding screen 
of an area to provide net free area not less than ten times the pipe 
diameter with pressure rating compatible with the refrigerant service.  
Screens shall be stainless steel or monel and reinforced spring-loaded 
where necessary for bypass-proof construction.

2.5.4   Pressure and Vacuum Gauges

Gauges shall conform to ASME B40.100  and shall be provided with throttling 
type needle valve or a pulsation dampener and shut-off valve.  Gauge shall 
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be a minimum of 3-1/2 inches in diameter with a range from 0 psig to 
approximately 1.5 times the maximum system working pressure.  Each gauge 
range shall be selected so that at normal operating pressure, the needle 
is within the middle-third of the range.

2.5.5   Pipe Hangers, Inserts, and Supports

Pipe hangers, inserts, guides, and supports shall conform to MSS SP-58 .

PART 3   EXECUTION

3.1   INSTALLATION

Pipe and fitting installation shall conform to the requirements of 
ASME B31.1 .  Cut pipe accurately to measurements established at the 
jobsite, and work into place without springing or forcing, completely 
clearing all windows, doors, and other openings.  Cut pipe or tubing 
square, remove burrs by reaming, and permit free expansion and contraction 
without causing damage to the building structure, pipe, joints, or hangers.

3.1.1   Directional Changes

Make changes in direction with fittings, except that bending of pipe 4 
inches and smaller is permitted, provided a pipe bender is used and wide 
sweep bends are formed.  Mitering or notching pipe or other similar 
construction to form elbows or tees is not permitted.  The centerline 
radius of bends shall not be less than 6 diameters of the pipe.  Bent pipe 
showing kinks, wrinkles, flattening, or other malformations will not be 
accepted.

3.1.2   Functional Requirements

Piping shall be installed 1/2 inch/10 feet of pipe in the direction of 
flow to ensure adequate oil drainage.  Open ends of refrigerant lines or 
equipment shall be properly capped or plugged during installation to keep 
moisture, dirt, or other foreign material out of the system.  Piping shall 
remain capped until installation.  Equipment piping shall be in accordance 
with the equipment manufacturer's recommendations and the contract 
drawings.  Equipment and piping arrangements shall fit into space allotted 
and allow adequate acceptable clearances for installation, replacement, 
entry, servicing, and maintenance.

3.1.3   Fittings and End Connections

3.1.3.1   Threaded Connections

Make threaded connections with tapered threads and make tight with PTFE 
tape complying with ASTM D3308 or equivalent thread-joint compound applied 
to the male threads only.  Show not more than three threads after the 
joint is made.

3.1.3.2   Brazed Connections

Perform brazing in accordance with AWS BRH, except as modified herein.  
During brazing, fill the pipe and fittings with a pressure regulated inert 
gas, such as nitrogen, to prevent the formation of scale.  Before brazing 
copper joints, clean both the outside of the tube and the inside of the 
fitting with a wire fitting brush until the entire joint surface is bright 
and clean.  Do not use brazing flux.  Remove surplus brazing material at 
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all joints.  Make steel tubing joints in accordance with the 
manufacturer's recommendations.  Paint joints in steel tubing with the 
same material as the baked-on coating within 8 hours after joints are 
made.  Protect tubing against oxidation during brazing by continuous 
purging of the inside of the piping using nitrogen.  Support piping prior 
to brazing and do not spring or force.

3.1.3.3   Welded Connections

Welded joints in steel refrigerant piping shall be fusion-welded.  Branch 
connections shall be made with welding tees or forged welding branch 
outlets.  Pipe shall be thoroughly cleaned of all scale and foreign matter 
before the piping is assembled.  During welding the pipe and fittings 
shall be filled with an inert gas, such as nitrogen, to prevent the 
formation of scale.  Beveling, alignment, heat treatment, and inspection 
of weld shall conform to ASME B31.1 .  Weld defects shall be removed and 
rewelded at no additional cost to the Government.  Electrodes shall be 
stored and dried in accordance with AWS D1.1/D1.1M  or as recommended by 
the manufacturer.  Electrodes that have been wetted or that have lost any 
of their coating shall not be used.

3.1.3.4   Flared Connections

When flared connections are used, a suitable lubricant shall be used 
between the back of the flare and the nut in order to avoid tearing the 
flare while tightening the nut.

3.1.3.5   Flanged Connections

When steel refrigerant piping is used, union or flange joints shall be 
provided in each line immediately preceding the connection to each piece 
of equipment requiring maintenance, such as compressors, coils, chillers, 
control valves, and other similar items.  Flanged joints shall be 
assembled square end tight with matched flanges, gaskets, and bolts.  
Gaskets shall be suitable for use with the refrigerants to be handled.

3.1.4   Valves

3.1.4.1   General

Refrigerant stop valves shall be installed on each side of each piece of 
equipment such as compressors condensers, evaporators, receivers, and 
other similar items in multiple-unit installation, to provide partial 
system isolation as required for maintenance or repair.  Stop valves shall 
be installed with stems horizontal unless otherwise indicated.  Ball 
valves shall be installed with stems positioned to facilitate operation 
and maintenance.  Isolating valves for pressure gauges and switches shall 
be external to thermal insulation.  Safety switches shall not be fitted 
with isolation valves.  Filter dryers having access ports may be 
considered a point of isolation.  Purge valves shall be provided at all 
points of systems where accumulated noncondensable gases would prevent 
proper system operation.  Valves shall be furnished to match line size, 
unless otherwise indicated or approved.

3.1.4.2   Expansion Valves

Expansion valves shall be installed with the thermostatic expansion valve 
bulb located on top of the suction line when the suction line is less than 
2-1/8 inches in diameter and at the 4 o'clock or 8 o'clock position on 
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lines larger than 2-1/8 inches.  The bulb shall be securely fastened with 
two clamps.  The bulb shall be insulated.  The bulb shall installed in a 
horizontal portion of the suction line, if possible, with the pigtail on 
the bottom.  If the bulb must be installed in a vertical line, the bulb 
tubing shall be facing up.

3.1.4.3   Valve Identification

Each system valve, including those which are part of a factory assembly, 
shall be tagged.  Tags shall be in alphanumeric sequence, progressing in 
direction of fluid flow.  Tags shall be embossed, engraved, or stamped 
plastic or nonferrous metal of various shapes, sized approximately 1-3/8 
inch diameter, or equivalent dimension, substantially attached to a 
component or immediately adjacent thereto.  Tags shall be attached with 
nonferrous, heavy duty, bead or link chain, 14 gauge annealed wire, nylon 
cable bands or as approved.  Tag numbers shall be referenced in Operation 
and Maintenance Manuals and system diagrams.

3.1.5   Vibration Dampers

Vibration damper shall be provided in the suction and discharge lines on 
spring mounted compressors.  Vibration dampers shall be installed parallel 
with the shaft of the compressor and shall be anchored firmly at the 
upstream end on the suction line and the downstream end in the discharge 
line.

3.1.6   Strainers

Strainers shall be provided immediately ahead of solenoid valves and 
expansion devices.  Strainers may be an integral part of an expansion 
valve.

3.1.7   Filter Dryer

A liquid line filter dryer shall be provided on each refrigerant circuit 
located such that all liquid refrigerant passes through a filter dryer.  
Dryers shall be sized in accordance with the manufacturer's 
recommendations for the system in which it is installed.  Dryers shall be 
installed such that it can be isolated from the system, the isolated 
portion of the system evacuated, and the filter dryer replaced.  Dryers 
shall be installed in the horizontal position except replaceable core 
filter dryers may be installed in the vertical position with the access 
flange on the bottom.

3.1.8   Sight Glass

A moisture indicating sight glass shall be installed in all refrigerant 
circuits down stream of all filter dryers and where indicated.  Site 
glasses shall be full line size.

3.1.9   Discharge Line Oil Separator

Discharge line oil separator shall be provided in the discharge line from 
each compressor.  Oil return line shall be connected to the compressor as 
recommended by the compressor manufacturer.

3.1.10   Accumulator

Accumulators shall be provided in the suction line to each compressor.
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3.1.11   Flexible Pipe Connectors

Connectors shall be installed perpendicular to line of motion being 
isolated.  Piping for equipment with bidirectional motion shall be fitted 
with two flexible connectors, in perpendicular planes.  Reinforced 
elastomer flexible connectors shall be installed in accordance with 
manufacturer's instructions.  Piping guides and restraints related to 
flexible connectors shall be provided as required.

3.1.12   Pipe Hangers, Inserts, and Supports

Pipe hangers, inserts, and supports shall conform to MSS SP-58 , except as 
modified herein.  Pipe hanger types 5, 12, and 26 shall not be used.  
Hangers used to support piping 2 inches and larger shall be fabricated to 
permit adequate adjustment after erection while still supporting the 
load.  Piping subjected to vertical movement, when operating temperatures 
exceed ambient temperatures, shall be supported by variable spring hangers 
and supports or by constant support hangers.

3.1.12.1   Hangers

Do not use Type 3 on insulated piping.  Type 24 may be used only on 
trapeze hanger systems or on fabricated frames.

3.1.12.2   C-Clamps

Torque Type 19 and 23 C-clamps in accordance with MSS SP-69  and have both 
locknuts and retaining devices, furnished by the manufacturer.  
Field-fabricated C-clamp bodies or retaining devices are not acceptable.

3.1.12.3   Angle Attachments

Type 20 attachments used on angles and channels shall be furnished with an 
added malleable-iron heel plate or adapter.

3.1.12.4   Saddles and Shields

Where Type 39 saddle or Type 40 shield are permitted for a particular pipe 
attachment application, the Type 39 saddle, connected to the pipe, shall 
be used on all pipe 4 inches and larger when the temperature of the medium 
is 60 degrees F or higher.  Type 40 shields shall be used on all piping 
less than 4 inches and all piping 4 inches and larger carrying medium less 
than 60 degrees F.  A high density insulation insert of cellular glass 
shall be used under the Type 40 shield for piping 2 inches and larger.

3.1.12.5   Horizontal Pipe Supports

Horizontal pipe supports shall be spaced as specified in MSS SP-69  and a 
support shall be installed not over 1 foot from the pipe fitting joint at 
each change in direction of the piping.  Pipe supports shall be spaced not 
over 5 feet apart at valves.  

3.1.12.6   Vertical Pipe Supports

Vertical pipe shall be supported at each floor, except at slab-on-grade, 
and at intervals of not more than 15 feet not more than 8 feet from end of 
risers, and at vent terminations.
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3.1.12.7   Pipe Guides

Type 35 guides using steel, reinforced polytetrafluoroethylene (PTFE) or 
graphite slides shall be provided where required to allow longitudinal 
pipe movement.  Lateral restraints shall be provided as required.  Slide 
materials shall be suitable for the system operating temperatures, 
atmospheric conditions, and bearing loads encountered.

3.1.12.8   Steel Slides

Where steel slides do not require provisions for restraint of lateral 
movement, an alternate guide method may be used.  On piping 4 inches and 
larger, a Type 39 saddle shall be used.  On piping under 4 inches, a Type 
40 protection shield may be attached to the pipe or insulation and freely 
rest on a steel slide plate.

3.1.12.9   Multiple Pipe Runs

In the support of multiple pipe runs on a common base member, a clip or 
clamp shall be used where each pipe crosses the base support member.  
Spacing of the base support members shall not exceed the hanger and 
support spacing required for an individual pipe in the multiple pipe run.

3.1.12.10   Structural Attachments

Attachment to building structure concrete and masonry shall be by cast-in 
concrete inserts, built-in anchors, or masonry anchor devices.  Inserts 
and anchors shall be applied with a safety factor not less than 5.  
Supports shall not be attached to metal decking.  Masonry anchors for 
overhead applications shall be constructed of ferrous materials only.  
Structural steel brackets required to support piping, headers, and 
equipment, but not shown, shall be provided under this section.  Material 
used for support shall be as specified under Section 05 12 00 STRUCTURAL 
STEEL.

3.1.13   Pipe Alignment Guides

Pipe alignment guides shall be provided where indicated for expansion 
loops, offsets, and bends and as recommended by the manufacturer for 
expansion joints, not to exceed 5 feet on each side of each expansion 
joint, and in lines 4 inches or smaller not more than 2 feet on each side 
of the joint.

3.1.14   Field Applied Insulation

Field installed insulation shall be as specified in Section 23 07 00 
THERMAL INSULATION FOR MECHANICAL SYSTEMS, except as defined differently 
herein.

3.1.15   Identification Tags

Provide identification tags made of brass, engraved laminated plastic or 
engraved anodized aluminum indicating service and item number on all 
valves and dampers.  Tags shall be 1-3/8 inch minimum diameter and marking 
shall be stamped or engraved.  Indentations shall be black for reading 
clarity.  Tags shall be attached to valves with No. 12 AWG copper wire, 
chrome-plated beaded chain or plastic straps designed for that purpose.
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3.2   CLEANING AND ADJUSTING

Clean uncontaminated system(s) by evacuation and purging procedures 
currently recommended by refrigerant and refrigerant equipment 
manufacturers, and as specified herein, to remove small amounts of air and 
moisture.  Systems containing moderate amounts of air, moisture, 
contaminated refrigerant, or any foreign matter shall be considered 
contaminated systems.  Restoring contaminated systems to clean condition 
including disassembly, component replacement, evacuation, flushing, 
purging, and re-charging, shall be performed using currently approved 
refrigerant and refrigeration manufacturer's procedures.  Restoring 
contaminated systems shall be at no additional cost to the Government as 
determined by the Contracting Officer.  Water shall not be used in any 
procedure or test.

3.3   REFRIGERANT PIPING TESTS

After all components of the refrigerant system have been installed and 
connected, subject the entire refrigeration system to pneumatic, 
evacuation, and startup tests as described herein.  Submit a schedule, at 
least 2 weeks prior to the start of related testing, for each test.  
Identify the proposed date, time, and location for each test.  Conduct 
tests in the presence of the Contracting Officer.  Water and electricity 
required for the tests will be furnished by the Government.  Provide all 
material, equipment, instruments, and personnel required for the test.  
Provide the services of a qualified technician, as required, to perform 
all tests and procedures indicated herein.  Field tests shall be 
coordinated with Section 23 05 93 TESTING, ADJUSTING, AND BALANCING OF 
HVAC SYSTEMS.  Submit 6 copies of the tests report in bound 8 1/2 by 11 
inch booklets documenting all phases of the tests performed.  The report 
shall include initial test summaries, all repairs/adjustments made, and 
the final test results.

The Contractor shall provide individual test reports for each enclosure 
skid system as follows:

M-140 Refrigerant Piping Tests
DRE-7 Refrigerant Piping Tests
RAE Refrigerant Piping Tests

3.3.1   Preliminary Procedures

Prior to pneumatic testing, equipment which has been factory tested and 
refrigerant charged as well as equipment which could be damaged or cause 
personnel injury by imposed test pressure, positive or negative, shall be 
isolated from the test pressure or removed from the system.  Safety relief 
valves and rupture discs, where not part of factory sealed systems, shall 
be removed and openings capped or plugged.

3.3.2   Pneumatic Test

Pressure control and excess pressure protection shall be provided at the 
source of test pressure.  Valves shall be wide open, except those leading 
to the atmosphere.  Test gas shall be dry nitrogen, with minus 70 degree F 
dewpoint and less than 5 ppm oil.  Test pressure shall be applied in two 
stages before any refrigerant pipe is insulated or covered.  First stage 
test shall be at 10 psi with every joint being tested with a thick soap or 
color indicating solution.  Second stage tests shall raise the system to 
the minimum refrigerant leakage test pressure specified in 
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ANSI/ASHRAE 15 & 34  with a maximum test pressure 25 percent greater.  
Pressure above 100 psig shall be raised in 10 percent increments with a 
pressure acclimatizing period between increments.  The initial test 
pressure shall be recorded along with the ambient temperature to which the 
system is exposed.  Final test pressures of the second stage shall be 
maintained on the system for a minimum of 24 hours.  At the end of the 24 
hour period, the system pressure will be recorded along with the ambient 
temperature to which the system is exposed.  A correction factor of 0.3 psi
 will be allowed for each degree F change between test space initial and 
final ambient temperature, plus for increase and minus for a decrease.  If 
the corrected system pressure is not exactly equal to the initial system 
test pressure, then the system shall be investigated for leaking joints.  
To repair leaks, the joint shall be taken apart, thoroughly cleaned, and 
reconstructed as a new joint.  Joints repaired by caulking, remelting, or 
back-welding/brazing shall not be acceptable.  Following repair, the 
entire system shall be retested using the pneumatic tests described 
above.  The entire system shall be reassembled once the pneumatic tests 
are satisfactorily completed.

3.3.3   Evacuation Test

Following satisfactory completion of the pneumatic tests, the pressure 
shall be relieved and the entire system shall be evacuated to an absolute 
pressure of 300 micrometers.  (Note that 300 micrometers of mercury 
absolute pressure is equal to 0.021 inches of mercury absolute pressure or 
0.0058 psia.)  During evacuation of the system, the ambient temperature 
shall be higher than 35 degrees F.  No more than one system shall be 
evacuated at one time by one vacuum pump.  Once the desired vacuum has 
been reached, the vacuum line shall be closed and the system shall stand 
for 1 hour.  If the pressure rises over 500 micrometers after the 1 hour 
period, then the system shall be evacuated again down to 300 micrometers 
and let set for another 1 hour period.  The system shall not be charged 
until a vacuum of at least 500 micrometers is maintained for a period of 1 
hour without the assistance of a vacuum line.  If during the testing the 
pressure continues to rise, check the system for leaks, repair as 
required, and repeat the evacuation procedure.  During evacuation, 
pressures shall be recorded by a thermocouple-type, electronic-type, or a 
calibrated-micrometer type gauge.

3.3.4   System Charging and Startup Test

Following satisfactory completion of the evacuation tests, the system 
shall be charged with the required amount of refrigerant by raising 
pressure to normal operating pressure and in accordance with 
manufacturer's procedures.  Following charging, the system shall operate 
with high-side and low-side pressures and corresponding refrigerant 
temperatures, at design or improved values.  The entire system shall be 
tested for leaks.  Fluorocarbon systems shall be tested with halide torch 
or electronic leak detectors.

3.3.5   Refrigerant Leakage

If a refrigerant leak is discovered after the system has been charged, the 
leaking portion of the system shall immediately be isolated from the 
remainder of the system and the refrigerant pumped into the system 
receiver or other suitable container.  Under no circumstances shall the 
refrigerant be discharged into the atmosphere.

SECTION 23 23 00  Page 16



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

3.3.6   Contractor's Responsibility

At all times during the installation and testing of the refrigeration 
system, take steps to prevent the release of refrigerants into the 
atmosphere.  The steps shall include, but not be limited to, procedures 
which will minimize the release of refrigerants to the atmosphere and the 
use of refrigerant recovery devices to remove refrigerant from the system 
and store the refrigerant for reuse or reclaim.  At no time shall more than
 3 ounces of refrigerant be released to the atmosphere in any one 
occurrence.  Any system leaks within the first year shall be repaired in 
accordance with the requirements herein at no cost to the Government 
including material, labor, and refrigerant if the leak is the result of 
defective equipment, material, or installation.

        -- End of Section --
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SECTION 23 40 00.00 10

RADIOLOGICAL AIR FILTRATION SYSTEM
10/06

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE 52.2 (2012) Method of Testing General 
Ventilation Air-Cleaning Devices for 
Removal Efficiency by Particle Size

ASME INTERNATIONAL (ASME)

ASME AG 1 (2012) Code on Nuclear Air and Gas 
Treatment

ASME BPVC SEC IX (2010) BPVC Section IX-Welding and Brazing 
Qualifications

ASME N509 (2002; R 2008) Nuclear Power Plant 
Air-Cleaning Units and Components

ASME N510 (2007) Testing of Nuclear Air - Treatment 
Systems

ASME NQA-1 (2008; Addenda a 2009; Addenda b 2011) 
Quality Assurance Requirements for Nuclear 
Facility Applications

ASTM INTERNATIONAL (ASTM)

ASTM A240/A240M (2012a) Standard Specification for 
Chromium and Chromium-Nickel Stainless 
Steel Plate, Sheet, and Strip for Pressure 
Vessels and for General Applications

U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-PRF-32016 (2002; Rev A) Cell, Gas Phase, Adsorber

UFC 3-310-04 (2012) Seismic Design for Buildings

U.S. DEPARTMENT OF ENERGY (DOE)

DOE HDBK-1169 (2003) Nuclear Air Cleaning Handbook
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UNDERWRITERS LABORATORIES (UL)

UL 586 (2009) Standard for High-Efficiency 
Particulate, Air Filter Units

UL 900 (2004; Reprint Feb 2012) Standard for Air 
Filter Units

1.2   SYSTEM DESCRIPTION

1.2.1   General

a.  Provide ductwork, fittings, and accessories as required to provide 
a complete installation and to eliminate interference with other 
construction.  Coordinate installation of filter housing with the HVAC 
skid in accordance with 23 74 00 PACKAGED, OUTDOOR, SKID-MOUNTED 
HEATING AND COOLING SYSTEM.  The Air Filtration System shall include 
ASTM A240/A240M  Type 304 stainless steel bag-in/bag-out housing, 
pre-filter, HEPA filters, in-place test sections, mounted on a 
structural steel equipment skid Per 23 74 00 PACKAGED, OUTDOOR, 
SKID-MOUNTED HEATING AND COOLING SYSTEM. Provide the filtration system 
with filtration element removal trays, removable access doors, 
filtration element banding kits, pressure ports, pressure gauges, duct 
transitions, flexible connections, test blanks, and other 
appurtenances required for the specified operation.

b.  The filtration system shall have physical dimensions suitable to 
fit the space allotted within the HVAC skid.  Sections of the 
filtration system shall be joined together in series to make a system 
that meets the required capacity.  The filtration system shall be 
mechanically tested for leaks while in the factory.

c.  The filtration system shall be suitable for continuous operation 
with an air stream temperature of up to 135 degrees F and suitable for 
radioactive and chemical warfare service.  The system shall also meet 
the applicable requirements of ASME AG 1, ASME N509, ASME N510, and 
UL 586 .  Systems that filter conditioned air or low temperature 
ambient air shall be insulated.

The Contractor shall provide a separate shop drawing submittal for each 
skid system as follows:

M-140 Air Filtration System
DRE-7 Air Filtration System
RAE Air Filtration System

1.2.2   Structural Design

Structurally design and test the filtration system, components, and 
accessories and submit appropriate documentation and certification as 
required by ASME AG 1 Section AA.  The service condition of the filtration 
system shall meet level A service limits with the design loads indicated.  
The structural design of the filtration system, components, and 
accessories shall be verified by analysis, testing, or a combination of 
analysis and testing.  The filtration system, components, and accessories 
shall meet the seismic protection requirements specified in UFC 3-310-04 .
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1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  
Approval by the Architect or Engineer of Record is required for submittals 
with an "AE" designation.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

M-140 Air Filtration System; G, AE
DRE-7 Air Filtration System; G, AE
RAE Air Filtration System; G, AE
M-140 Installation and Erection; G, AE
DRE-7 Installation and Erection; G, AE
RAE Installation and Erection; G, AE

SD-03 Product Data

Standard Products; G, AE
Welding; G
Factory Tests; G, AE
Field Training; G

SD-06 Test Reports

M-140 Acceptance Tests; G, AE
DRE-7 Acceptance Tests; G, AE
RAE Acceptance Tests; G, AE

SD-07 Certificates

M-140 Field Acceptance Test; G
DRE-7 Field Acceptance Test; G
RAE Field Acceptance Test; G

SD-10 Operation and Maintenance Data

M-140 Filtration Unit Manuals; G
DRE-7 Filtration Unit Manuals; G
RAE Filtration Unit Manuals; G
M-140 Operating and Maintenance Instructions; G
DRE-7 Operating and Maintenance Instructions; G
RAE Operating and Maintenance Instructions; G

1.4   QUALITY ASSURANCE

1.4.1   General

The filtration units shall be manufactured under a quality assurance 
program that meets the requirements stated in ASME NQA-1.

1.4.2   Welding 

Welding procedures, welders, and welding operators shall be qualified in 
accordance with ASME BPVC SEC IX .  Submit a copy of qualified welding 
procedures, and a list of names and identification symbols of qualified 

SECTION 23 40 00.00 10  Page 4



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

welders and welding operators, at least 2 weeks prior to the start of 
welding operations.  All welding performed shall meet the requirements 
specified in ASME BPVC SEC IX  and as required by ASME N509.  Pressure 
retaining weld joints shall comply with the requirements of 
ASME BPVC SEC IX .

1.5   DELIVERY, STORAGE, AND HANDLING

Mount the filtration system with protective shipping skids, crated or 
covered, blocked, braced, and cushioned as necessary to prevent physical 
damage during shipping.  Submit certification of compliance, including a 
certified list of materials.  Protect equipment delivered and placed in 
storage from the weather, humidity and temperature variations, dirt and 
dust, or other contaminants.

PART 2   PRODUCTS

2.1   STANDARD PRODUCTS 

Provide components and equipment which are standard products of a 
manufacturer regularly engaged in the manufacturing of products that are 
of a similar material, design, and workmanship and have been in 
satisfactory commercial or industrial use for 5 years before bid opening.  
Submit a statement demonstrating successful completion of similar services 
on at least five projects of similar size and scope, at least 2 weeks 
prior to submittal of other items required by this section.  
Manufacturer's catalog data shall be included for the specified items.  
The data shall be highlighted to show model, size, options, etc., that are 
intended for consideration.

a.  The 5-year experience shall include applications of components and 
equipment under similar circumstances and of similar size.  The 5 
years shall be satisfactorily completed by a product which has been 
sold or is offered for sale on the commercial market through 
advertisements, manufacturer's catalogs, or brochures.  Products 
having less than a 5-year field service record will be acceptable if a 
certified record of satisfactory field operation, for not less than 
15,000 hours exclusive of the manufacturer's factory tests, can be 
shown.  Submit proposed schedule for factory tests, at least 2 weeks 
prior to the start of related tests.

b.  The equipment items shall be supported by a service organization.  
Asbestos and asbestos-containing products are not acceptable.

c.  Demonstrate compliance with contract requirements for the 
following:

  1. Filtration System

  2. Filtration Elements including Pre-filter, HEPA Filter, Gasket 
Seal, Fluid Seal and Bag-In/Bag-Out Assembly and Banding Kits

  4. Flexible Connection

  5. Pressure Gauge

  6. Manufacturer's Quality Assurance Program

  7. Testing Agency Qualifications
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2.2   NAMEPLATES

Equipment shall have a nameplate that identifies the manufacturer's name, 
address, type or style, model or serial number, and catalog number.  Each 
filtration element access door shall have a metal nameplate of the same 
material as the filter housing, fastened to the exterior which states the 
critical replacement components and part numbers for the equipment 
contained inside.  The nameplate shall include filtration element model 
number, filtration element efficiency, and size.  Each filtration element 
housing shall be provided with an external metal pocket, for holding the 
operation and maintenance instruction manual, which shall be provided with 
the housing.  If housing is exposed to the weather, metal pocket shall be 
weather resistant and equipped with weep holes.  The instructions shall be 
complete and detailed for the actual filtration system provided.

2.3   FILTRATION SYSTEM HOUSING

All housings shall be of single wall construction, fabricated of a minimum 
11 and 14 gauge ASTM A240/A240M  Type 304 stainless steel, with all 
pressure boundary joints, seams, and penetrations welded airtight.  The 
housing shall conform to ASME N509 and ASME NQA-1.  As a minimum, all weld 
joints and seams shall be wire brushed and/or buffed to remove heat 
discoloration, all burrs, and sharp edges. All weld joints and seams that 
are a portion of any jacket setting surface shall be ground smooth and 
flush with adjacent base metals. All welding procedures, welders, and 
welder operators shall be qualified in accordance with ASME Boiler and 
Pressure Vessel code, section IX. All production welds shall be visually 
inspected in accordance with the workmanship acceptance criteria described 
in sections 5 & 6 of ANSI/AWS 09.1-1990. "Specification for Welding Sheet 
Metal".  The housings shall be a single side servicing bank type 
arrangement.  All filtration elements shall be equipped with a filtration 
element removal rod for prefilters and HEPA filters.  Housings with two or 
more filters per access door shall have a filter removal rod for each tier 
to draw the filters to the change out position.  The housing design and 
factory test pressure shall be 20 inches wg, negative pressure.  Maximum 
leak rate shall be 0.0005 cfm per cubic foot of housing volume at 10 
inches wg.  Test duration shall be 5 minutes with pressure readings 
recorded at 1 minute intervals.  The housing shall be designed and 
constructed with an integral structural steel frame.  Lifting lugs with a 
minimum of 2 inch diameter eyeholes, made of the same material as the 
housing, shall be provided on the top of each filtration unit.  All 
portions of the filtration system housing shall be free of sharp edges and 
burrs.  Provide 1/4" stainless steel static presure taps on the top of 
housing for verification of differential presure across each filter for 
gages to be remotely mounted (shipped loose).  

2.3.1   Filtration Element Access Door

Provide each filtration element location with an access door to remove the 
filtration element and replace it with another.  Provide separate access 
doors for pre-filters and HEPA filters, pre-filters located upstream of 
HEPA filters.  Access doors shall be single-wall type and fully gasketed 
to the filtration system housing.  Each access door shall be rigid and 
provided with at least four tensioning knobs.  Contractor to drill two 
1/8" diameter holes opposite of one another in the knob for PNSY to 
install a PAO locking seal wire to the mounting rod such that the knobs 
cannot be rotated without breaking the lock wire seal.  Do not penetrate 
the internal of door or housing.  The access door shall be designed such 
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that, when removed, no sharp projections remain and access to the bag-out 
port is not impeded.  When the access door is closed, it shall not press 
against the bag-out port or the PVC bag.  The housing shall have a bagging 
ring around each filter access port that is sealed by a removable, 
gasketed access door.  The door gasket shall be neoprene and shall be 
manually replaceable after the door has been removed from the housing.  
The bagging ring shall have two continuous ribs to secure the plastic 
change-out bag and the ring is hemmed on its outer edge to prevent the bag 
from tearing. 

2.3.2   Filtration Element Sealing Mechanism

Prior to leaving the factory, each filter sealing knife edge shall be 
checked with an alignment gage to insure proper alignment of the knife 
edge.  The sealing mechanism is designed to exert an equal force to the 
top and bottom edge of each filter when engaging and disengaging the 
filter on the knife edge. 

2.3.3   Casings and Insulation

Transitions shall be field insulated as specified in Section 23 07 00 
paragraph 3.2.1.  All hardware on the housing and mechanical components of 
the filter sealing mechanism shall be 300 series stainless steel except 
for the acess door knobs which shall be cast aluminum.

2.4   FILTRATION ELEMENTS

Air filtration elements shall be listed in accordance with UL 900 , except 
that high-efficiency particulate air filters shall meet the requirements 
indicated.  The filter housing with welded transitions shall be 
permanently installed in the system before filter installation is 
authorized.

2.4.1   Pre-filter 

The pre-filter shall be extended, dry media type, 2 inch deep, with an 
average atmospheric dust-spot efficiency of 95 percent based on ASHRAE 52.2
 and be in accordance with UL 900 Class I.  Initial resistance at 500 
feet/min shall not exceed 0.15 inches wg and rated for 2,000 cfm each.

2.4.2   High-Efficiency Particulate Air (HEPA) Filter

HEPA filters and frames shall meet the materials, design, inspection, 
fabrication, quality assurance, and nameplate marked as specified in 
ASME AG 1, Section FC.  The filters shall be size designator 8 per ASME 
AG-1 and have a rated airflow of 2,000 cfm with overall dimensions of 24" 
x 24" x 11 1/2".  HEPA filters shall have a 99.97 percent efficiency with 
a 0.3 micron diameter particle size in accordance with IEST RP-CC-001.  
HEPA filters shall be qualified and labeled in accordance with UL 586 .  
HEPA filters shall have the indicated capacity and pressure drop for clean 
filters.  Filter frames shall be Type II - stainless steel sheet, Type 304 
construction as defined in ASME AG 1, Section FC.  The HEPA filter media 
shall be manufactured in accordance with ASME AG 1, Section FC-4000 & 
FC-5000.  Filtration media frames shall have an integral locking 
mechanism.  Initial resistance at 500 feet/min of filter face area shall 
not exceed 1.3 inch wg.

SECTION 23 40 00.00 10  Page 7



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

2.4.3   Fluid Seal

Filtration element frames shall have an integral channel filled with 
BLU-JEL (R) sealance in accordance with ASME-AG-1, FC-3122 to affect a 
filter-to-frame seal.  The fluid gel seal shall seal on upstream side of 
the HEPA filter.  The fluid seal shall engage a continuous knife-edge on 
the housing mounting frame.  The fluid seal shall be highly viscous, 
odorless, biostatic, self-healing, non-evaporating, non-Newtonian, 
radiation and chemical resistant, insoluble in water, silicone compound, 
and suitable for a temperature range of -58 to 396 degrees F.  The channel 
shall be sealed before the fluid seal is placed into the channel.  The 
fluid seal shall not pull out of the groove or leave a residue on the 
housing mounting frame knife-edge. Four filter extraction clips shall be 
provided for fluid seal filters to be installed in a bag-in/bag-out 
contrainment housing.

2.5   BAG-IN/BAG-OUT ASSEMBLY AND BANDING KITS

Provide each filtration element access location with a bag-in/bag-out 
assembly and 8 mil transparent yellow PVC bag with taffeta finish sized to 
completely enclose the element and suitable for 135 degrees F ambient 
environment.  Locate the assembly inside the access door.  The bag shall 
have an elastic shock cord hemmed into its mouth and secured by a strap to 
the assembly to prevent bag slippage during the filtration element bagging 
procedure.  The bag shall include three glove sleeves built into the bag 
to assist in the filter change-out.  Each bag shall have its stock number 
rolled in the hem.  The bags shall not stick together.  One nylon security 
strap and one cinching strap shall be provided with each filter access 
port.The bag shall be tested at the factory to ensure it has no leaks.  An 
additional quantity of one complete set of spare bags shall also be 
provided and turned over to the Contracting Officer.  One complete banding 
kit shall be provided with each filtration unit equipped with a 
bag-in/bag-out assembly.  The banding kit shall provide a secure clamping 
off of the bag between the housing and the spent filtration element.  Each 
kit shall contain a banding tool, a bag-cutting tool, and two sets of 
plastic ties, stainless steel bands, replacement bags.  Additional tools 
required to complete the bag-in/bag-out procedure shall also be provided.

2.6   IN-PLACE AEROSOL TEST SECTION

Provide the test sections as an injection and sampling combination, 
constructed in a manner identical to the remainder of the filtration 
system housing and meeting the applicable design parameters of ASME N509.  
The test sections shall be constructed such that adjoining parallel test 
sections are isolated from each other.  This will permit individual 
efficiency and mechanical seal test of each HEPA filter and supporting 
framework in accordance with ASME N510.  The pressure drop across each 
test section shall be no greater than 0.25 inches wg at 1000 cfm during 
the test.  Stationary baffle type test sections are not acceptable.  
Injection and sample ports and apparatus shall be provided to form an 
integral part of the test section.

2.7   WEATHER COVER

Protect all filtration systems by using an integral weather cover.  The 
weather cover shall be constructed of Type 304 Stainless Steel and 
mechanically fastened and gasketed to the filter housing such that water 
cannot penetrate and collect underneath the cover.
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2.8   DUCTWORK AND DUCT TRANSITIONS

Duct transitions shall be all welded with the exception of bolted round 
flanges on inlet and outlet.  Transitions shall be sized and coordinated 
to fit the system ductwork to which it connects, as well as the downstream 
equipment located on the HVAC skid (silencer, air flow measuring station 
and fan inlet).  Transitions shall be stainless steel of thickness to 
match system pressures up to -20" w.g.  Fasteners on the bolted ends shall 
be in accordance with ASME AG-1 section SA-4300.  Specifically, maximum 
bolt spacing shall be 4 in. on center and diameter shall be 3/8 in.  
Utilize corrosion resistant stainless steel bolts, nuts and washers.  Nuts 
must contain nylon insert to prevent backing off and loosening over time.  
Washers shall be installed to be captured by the bolt head and nut. 
Coordinate offset inlet transition for the RAE filter housing with RAE-SP 
deck handrails.

An 8"x8" leak tight access door shall be installed in the transition 
downstream of the filter housing in accordance to specification 23 00 00 
paragraph "Duct Access Doors".    

2.9   THERMAL INSULATION

Thermal insulation for ductwork and equipment shall be as specified in 
Section 23 07 00 THERMAL INSULATION FOR MECHANICAL SYSTEMS, paragraph 
3.2.1 for insulation of inlet and outlet transitions.

2.10   PRESSURE GAUGE

Pressure gauges shall be dial type, diaphragm operated.  Gauges shall be 
provided for pre-filter and HEPA filter banks.  Gauges shall be at least 
3-7/8 inches in diameter and shall have white dials with black figures 
with graduations.  Gauges shall have a minimum range of 1 inch wg beyond 
the specified final resistance for the individual filter served.  Each 
gauge shall incorporate a screw operated zero adjustment and shall be 
furnished complete with stainless steel compression fittings and tubing.  
All hardware shall be mounted in one location and tested at the factory.  
All gauges shall have a dual dial scale readout in units of pascals and 
inches water gauge.  Gages for dP measurement across installed air filters 
shall be vertical type Dwyer model 2000 series or equal.  Accuracy shall 
be +/- 2% of full scale throughout the gage range and shall have 1/8 inch 
female NPT high and low pressure taps for connection of the gage lines.  
Prefilter gages shall be 0-2" wc with minor divisions less than or equal 
to 0.05" wc. Range shall be 0-10" wc for HEPA filters with minor divisions 
less than or equal to 0.2" wc.  Gages shall be mounted in the vertical 
position remotely on the HVAC skid gage panel. Coordinate with HVAC skid 
fabricator for remote mounting in the field. Connections shall be 
stainless steel tubing with compression fittings.

2.11   PRESSURE PORTS

Static pressure ports shall be located on the filtration unit upstream and 
downstream of each pre-filter and  HEPA filter bank.  The port connections 
shall be 1/4 inch 300 series stainless steel pipe nipples and caps.

PART 3   EXECUTION

3.1   INSTALLATION AND ERECTION 

Air filtration systems shall be installed and erected in accordance with 

SECTION 23 40 00.00 10  Page 9



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

ASME N509,  DOE HDBK-1169 as indicated on the drawings, and in accordance 
with the manufacturer's diagrams and recommendations.  Submit drawings 
consisting of equipment layout incorporating the filter housing and 
transitions into the HVAC skid including assembly and installation 
details; ductwork layout showing the location of all supports, lifting 
lugs, typical support details, gauge reinforcement, reinforcement spacing 
rigidity classification, and static pressure and seal classifications; and 
pressure gage tubing layout showing the location of all gages.  Drawings 
shall include table and/or schematic identifying outline or significant 
interface dimensions and any information required to demonstrate that the 
system has been coordinated and will properly function as a unit and shall 
show equipment within the HVAC skid in relationship to other parts of the 
work, including clearances required for operation and maintenance.  The 
HEPA filter housing shall be coordinated within the HVAC skid such that it 
can be unbolted and removed from the skid as needed. 

The Contractor shall submit a separate submittal for each skid system as 
follows:

M-140 Installation and Erection
DRE-7 Installation and Erection
RAE Installation and Erection

3.2   ACCEPTANCE TESTS 

All acceptance tests shall be in accordance with the procedures in 
ASME N510and as required by MIL-PRF-32016 .  Submit proposed test schedules 
for housing leak and pressure, performance tests of systems and test 
procedures, at least 2 weeks prior to the start of related testing.  
Submit certified test report for filtration unit factory acceptance test, 
filtration unit field test, air-aerosol mixing uniformity test, leakage 
test, housing leak and pressure test, and performance tests in booklet 
form, upon completion of testing.  Reports shall document phases of tests 
performed including initial test summary, repairs/adjustments made, and 
final test results.

At the option of the Government, the contractor will make the factory test 
available for witnessing, with 20 business days notice.  The filter 
housings shall not be considered ready for field installation until all 
factory test documentation is approved by the government.   

The Contractor shall provide separate acceptance tests as follows:

M-140 Acceptance Tests
DRE-7 Acceptance Tests
RAE Acceptance Tests

3.2.1   Visual Inspection

Perform visual inspection in accordance with ASME N510.

3.2.2   Housing Leak and Pressure Test

The filtration system housing shall be factory leak tested in accordance 
with ASME N510, Section 6, using the pressure decay method.  The maximum 
housing leakage rate acceptance criteria shall be in accordance with 
Paragraph 2.3. 
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3.2.3   Airflow Capacity and Distribution Test

The airflow across each filtration element bank shall be measured to 
verify that it meets the designed flow rate under actual field 
conditions.  The test shall also verify that the airflow is distributed 
evenly across each filtration element bank as required by ASME N510 which 
is +/- 20 percent of the average airflow through each filter bank.  All 
tests shall be in accordance with ASME N510.

3.2.4   Air-Aerosol Mixing Uniformity Test

A challenge gas shall be introduced into the air system to verify that it 
has uniformly mixed before entering the filtration element bank.  The test 
procedure shall follow and comply with ASME N510.

3.3   FIELD TRAINING

Submit proposed schedule for field training, at least 2 weeks prior to the 
start of related field training.  Conduct a training course for operating 
and maintenance personnel as designated by the Contracting Officer.  
Training shall be provided for a period of 6 hours of normal working time 
and shall start after the system is functionally complete but prior to the 
performance tests.  The field instruction shall cover all of the items 
contained in the approved Operating and Maintenance Instructions and the 
Filtration Unit Manuals.  Submit 10 manuals listing step-by-step 
procedures required for system startup, operation, shutdown, and routine 
maintenance, at least 2 weeks prior to field training.  The manuals shall 
include the manufacturer's name, model number, parts list, list of parts 
and tools that should be kept in stock by the owner for routine 
maintenance including the name of a local supplier, troubleshooting guide, 
and recommended service organization (including address and telephone 
number) for each item of equipment.  

The Contractor shall submit the O&M data separately for each enclosure as 
follows:

M-140 Filtration Unit Manuals
DRE-7 Filtration Unit Manuals
RAE Filtration Unit Manuals
M-140 Operating and Maintenance Instructions
DRE-7 Operating and Maintenance Instructions
RAE Operating and Maintenance Instructions

3.4   FIELD ACCEPTANCE TEST

After installation, the filtration system shall be field tested for leaks 
using a mechanical test method.  The system shall also be tested for leaks 
between the filter element and its housing.  Testing shall occur after 
installation and shall be performed by an independent testing agency in 
accordance with ASME N510.  Submit testing agency certification prior to 
in-place filtration element testing in accordance with ASME NQA-1 or have 
demonstrated previous experience with similar systems as approved by the 
Contracting Officer.  The HEPA filter aerosol penetration will be less 
than 0.03 percent.

The Contractor shall provide separate field acceptance tests for each skid 
system as follows:

M-140 Field Acceptance Test
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DRE-7 Field Acceptance Test
RAE Field Acceptance Test

        -- End of Section --
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SECTION 23 74 00

PACKAGED, OUTDOOR, SKID-MOUNTED HEATING AND COOLING SYSTEM
02/11

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only. When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Submit Fabrication drawings for the following items consisting of 
fabrication and assembly details to be performed in the factory.

M-140 Installation Shop Drawings; G, AE
DRE-7 Installation Shop Drawings; G, AE
RAE Installation Shop Drawings; G, AE

M-140 Heat Pump Coil; G, AE
DRE-7 Heat Pump Coil; G, AE
RAE Heat Pump Coil; G, AE

M-140 Coil Casing; G, AE
DRE-7 Coil Casing; G, AE
RAE Coil Casing; G, AE

Submit Installation Drawings for HVAC Skid in accordance with 
paragraph INSTALLATION for the following skid systems:

M-140 Silencers; G, AE
DRE-7 Silencers; G, AE
RAE Silencers; G, AE

SD-03 Product Data

Submit Equipment and Performance Data in accordance with paragraph 
GENERAL REQUIREMENTS. A separate submittal shall be provided for 
each skid system as follows:

M-140 Equipment and Performance Data; G, AE
DRE-7 Equipment and Performance Data; G, AE
RAE Equipment and Performance Data; G, AE

Submit Manufacturer's catalog data for the following items:

M-140 Compressor; G, AE
DRE-7 Compressor; G, AE
RAE Compressor; G, AE

M-140 Heat Pump Coil; G, AE
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DRE-7 Heat Pump Coil; G, AE
RAE Heat Pump Coil; G, AE

M-140 Electric Duct Heater; G, AE
DRE-7 Electric Duct Heater; G, AE
RAE Electric Duct Heater; G, AE

M-140 Fans; G, AE
DRE-7 Fans; G, AE
RAE Fans; G, AE

M-140 Airflow Measuring Stations; G, AE
DRE-7 Airflow Measuring Stations; G, AE
RAE Airflow Measuring Stations; G, AE

M-140 Vibration Isolation; G, AE
DRE-7 Vibration Isolation; G, AE
RAE Vibration Isolation; G, AE

M-140 Air Cooled Condensing Unit; G, AE
DRE-7 Air Cooled Condensing Unit; G, AE
RAE Air Cooled Condensing Unit; G, AE

M-140 Dampers and Actuators; G, AE
DRE-7 Dampers and Actuators; G, AE
RAE Dampers and Actuators; G, AE

Combination Pressure Gage/Sensor/Transmitter; G, AE
Pressure Switch/Transmitter; G, AE
Flexible Duct Connectors; G, AE

Electric Heat Trace; G, AE

SD-10 Operation and Maintenance Data

Submit Operation and Maintenance Manuals in accordance with 
paragraph OPERATION AND MAINTENANCE.

M-140 Operation and Maintenance; G
DRE-7 Operation and Maintenance; G
RAE Operation and Maintenance; G

1.2   GENERAL REQUIREMENTS

The following sections apply to work specified in this section:
Section 01 11 00 SUMMARY OF WORK
Section 23 00 00 AIR SUPPLY, DISTRIBUTION, VENTILATION AND EXHAUST 
SYSTEMS. Section 23 23 00 REFRIGERANT PIPING.
Section 23 40 00.00 10 AIR FILTRATION.
Section 23 07 00 THERMAL INSULATION.
Section 23 03 00.00 20 BASIC MECHANICAL MATERIALS AND METHODS.
Section 09 97 13.26 COATING OF STEEL WATERFRONT STRUCTURES.
Section 05 52 00 METAL RAILINGS
Section 40 95 00 INSTRUMENTATION AND CONTROLS

Submit equipment and performance data for equipment consisting of use 
life, power ratings, capacity ranges, face area classifications, and 
rotational velocities.
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The Contractor shall provide the following submittals:

M-140 Equipment and Performance Data
DRE-7 Equipment and Performance Data
RAE Equipment and Performance Data

PART 2   PRODUCTS

2.1   Requirements

2.1.1   General Description of System

This specification describes the minimum government requirements for four 
(4) portable heating, ventilation, and air conditioning skid systems in 
accordance with each enclosure design drawings.

Each system shall consist of the following:

a.  High Efficiency Particulate Air (HEPA) filter bank housing with welded 
transitions.

b.  High Efficiency Particulate Air (HEPA) filter bank pre-filter, with 
filters installed.

c.  Duct silencers (inlet and outlet of fan, exhaust branch).

d.  Recirculation (F) fan.

e.  Fan motor variable frequency drive (VFD).

f.  Air flow measuring stations for measurement of air flow rate on fan 
inlet and exhaust.

g.  Split system Direct Expansion (DX) heat pump unit with remote mounted 
cooling coil in insulted AHU casing with backup electric heating coil.

h.  Exhaust Damper.

i.  Ducting, flexible connections, gages, thermometers and meters.

j.  Associated electrical equipment and disconnect means.

k.  HVAC skid system support structure capable of being split between the 
lower and middle level. 

l.  Middle and top level work platform (with guard rails, ladder and swing 
gate).

2.1.2   Work Included

The Contractor shall be responsible for the following: Design, 
manufacture, test, integrate, and groom all equipment required as 
specified herein.

A Professional Structural Engineer shall be responsible for the design of 
the skid support structure with anchoring plates customized to fit the 
approved equipment and duct for which it holds and within the dimensions 
indicated on the design drawings.
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Assemble, configure, and test the equipment and all supporting sub-systems 
as described herein. Comply with complex controls contractor and 
Specification 40 95 00 CONTROLS AND INSTRUMENTATION for sequences of 
operation of the HVAC system.    

Provide all necessary materials, tools, gages and instrumentation 
necessary to perform the required acceptance testing, in accordance with 
the requirements specified herein.

Lifting And Rigging Design - HVAC Skid design shall incorporate Integral 
Lifting Attachments (ILA) in accordance with specification section 01 11 
00 SUMMARY OF WORK, specifically sections 1.12.2 Lifting Plans, 1.13.g 
Load Tests of Padeyes, and Attachment B General Specification For Design 
and Installation of ILA's. 
 
Lifting And Rigger Services - The contractor shall provide all material 
handling and lifting equipment, rigging support services, and other 
support equipment (such as cranes, forklifts, Bobcats, man-lifts, etc.) 
necessary
for continuous support of the installation and delivery and shall provide 
qualified personnel to operate it.

Coordinate with the RAE structural contractor to land, locate guide plates 
and anchor to the RAE-SP deck.

2.1.2.1   OPERATOR REPAIR AND MAINTENANCE MANUALS

The equipment shall be furnished with seven (7) written copies of the 
manufacturer’s standard Operation, Maintenance, and Repair Manual(s) 
written in the English language and four (4) electronic CD-ROM copies of 
technical data shall be provided in pdf format (searchable), on separate 
discs, with each set of technical data.

2.1.2.2   MANUALS, TECHNICAL, MODIFIED COMMERCIAL

These manuals are operator and shop maintenance instructions which enable 
a journey level mechanic without prior knowledge of the specific type, 
make or model to maintain, repair and overhaul the equipment.

Commercial manuals and supplemental technical data are intended for the 
support of commercial equipment procured by the Navy.

The contract specification is not intended to standardize the style, 
format, size or contents of commercial manuals.

The data item is to be applied to contracts for equipment when it is 
anticipated that the "off-the-shelf" manufacturer's commercial manual with 
its style, format, size, and content will be acceptable provided the manual
meets the minimum requirements of the contract.

2.1.2.3   TECHNICAL MANUALS

A technical manual set is required to cover each specific make, model 
year, and serial numbered piece of equipment scheduled for delivery under 
the terms of the contract. It is the intent of these requirements to use 
standard commercial manuals modified to meet the minimum specification set 
forth herein. The manuals shall provide instruction, illustrations, and 
other associated data for operations, maintenance, lubrication chart, 
repair, overhaul, including a complete catalog of parts used in the 
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assembly of the end item. The manuals provided shall contain complete 
instructions and information as set forth below for all equipment 
components, assemblies, subassemblies, attachments, and accessories 
purchased by the prime contractor from other sources and assembled in the 
end item.

2.1.2.4   CONTENTS OF TECHNICAL MANUALS

The contents of a complete set of technical manuals shall include, as a 
minimum, the following:

a.  Operating instructions.

b.  Maintenance, service, and overhaul instructions, including all 
Preventive Maintenance (PM) schedules and lubrication chart.

c.  Trouble-Shooting guides.

d.  Illustrated parts list.

e.  The information contained in the manual(s) shall reflect the unit and 
its components in the “as built” configuration (including a list of 
material and component dimensions).

f.  Electrical schematics must document the complete “as built” 
configuration and detail all connections between manufacturers’ 
components and vent skid electrical panels.

g.  The information contained in the manual(s) shall permit 
troubleshooting and repair of the equipment by journey level personnel.

h.  The information contained in the manual(s) shall be in imperial units 
of measure.

i.  Provide a training syllabus and onsite training to PSNY personnel on 
the proper operation and maintenance of the skid system, including 
component parts.

2.1.2.5   CONSUMABLE PARTS

Provide consumable parts needed to support continuous operations for one 
year, and a list of these parts.

2.1.2.6   Equipment Lockout and Tag out Program

Upon Contract award, the Government will provide the Contractor with a 
copy of the lockout and tag out controls used by the Government facility 
where the equipment is to be installed. Within ninety (90) days after 
contract award and prior to commencement of work, the Contractor and/ or 
their Subcontractor(s) shall submit and exchange lockout/tag out program 
procedures with the Government’s representative. The Contractor is 
required to meet with the Government representative to discuss lockout/tag 
out interface. The Contractor will be using their lockout/tag out 
procedures IAW 29 CFR 1910.147.

2.1.3   Work Not Included

The Government will:
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Upon contract award, the receiving activity PNSY shall designate a Point 
of Contact who shall be responsible for appropriate surveillance and 
coordination of all services to be performed under this contract. The
receiving activity Point of Contact shall serve as the contractor’s 
primary contact for all interaction with other Government activities.

2.1.4   Conditions Of Service And Performance

The following service and operational conditions shall apply to the
equipment delivered under this specification.

a.  Each HVAC skid system shall be capable of continuous operation in an 
outdoor, dust laden marine environment. Operational ambient 
temperature range for the HVAC skid systems shall be -10º Fahrenheit 
to 100º
Fahrenheit up to 95% relative humidity.

b.  Each HVAC skid system shall be operationally independent. The 
mechanical, electrical, and structural arrangement of components shall 
permit de-energizing, safe removal, and in-place service of motors, 
compressors and the associated sub-systems.

c.  Electrical. The equipment delivered and all accessory parts shall 
operate from 480 VAC (+10% / -15%), 60 Hz, three-phase power or less.

d.  Each subsystem shall be served by a disconnect switch with a metal 
padlockable hasp (also called a “padlockable handle lock hasp”) in 
compliance with lockout/tagout requirements of Article 440.14 of the 
National Electric Code and OSHA regulation 29 CFR 1910.147.

e.  All electrical components including motors, starters, relays, 
switches, and wiring shall conform to and be located in accordance 
with the applicable NFPA, NEMA, and ANSI standards for the intended 
application.

f.  Over-Current Protection. All electrical components shall be fuse or 
circuit breaker protected in each phase conductor for AC circuits and 
DC circuit conductors. Overloads, fuses and circuit breakers shall be 
coordinated for maximum component protection.

g.  Grounding - All exposed, non-current carrying metal parts shall be 
maintained at common, zero ground potential. None of the primary 
circuits in the equipment shall be connected to ground. A grounding 
stud/lug shall be provided as a means for grounding the equipment. For 
cord connected equipment, a NEMA type grounding plug which effectively 
grounds the equipment for the safety of personnel shall be acceptable 
in lieu of a ground stud or lug on the equipment.

2.1.5   General Requirements

2.1.5.1   Standard, Off The Shelf Components

All materials and parts comprising the HVAC skid systems shall be new, of 
current design and manufacture, and shall not have been in prior service 
except as required for factory testing. Standard, off-the-shelf components 
with proven reliability shall be used wherever possible to increase 
performance, reliability, reduce initial costs, and ensure availability of 
replacement parts.
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2.1.5.2   Personnel Safety and Health Requirements

All mechanical and electrical components, systems, and assemblies 
furnished on the HVAC skid system shall comply with all specific 
requirements of Occupational Health and Safety Standards, 29 CFR 1910 that 
are applicable to the equipment itself. Covers, platforms, guard rails, 
and other safety devices shall be provided for all parts of the equipment 
that present a safety hazard. The safety devices shall be removable to 
facilitate inspection, maintenance, and repair of the unit. Additional 
safety and health requirements shall be as specified in other paragraphs 
of this specification.

2.1.5.3   OSHA Approved Certification

The equipment installation and its component parts shall be in compliance 
with the applicable OSHA regulations in accordance with CFR Title 29, 
Chapter XVII, Part 1910 and installed in accordance with NEC/NFPA 
requirements. Approval shall be as specified under the “Approval” and 
“Acceptance” criteria in the OSHA regulations Subpart “O”, Machinery and 
Machine Guarding paragraph 1910.212 and Subpart “S” Electrical, paragraph 
1910.303 and paragraph 1910.399. After equipment delivery and 
installation, and prior to testing, the contractor shall provide an OSHA 
Certification Report. Failure to provide this certification report will 
delay acceptance of the equipment, and could result in rejection for 
failure to comply with the terms of the contract. This report documents 
the results of all tests performed, provides an assessment of the 
equipment performance for compliance with the contract requirements, and 
forms a basis for recommending a safety certification. The report, test 
and evaluation shall be a composite of those inspection requirements 
specified in the contract. The report shall be prepared in an orderly 
manner to clearly and accurately set forth the collected data and 
conclusion resulting from these inspection requirements, opinions and 
subjective conclusions shall be clearly identified. The report shall 
include, but is not limited to, the following:

a.  List of all tests performed and by whom witnessed.

b.  List of data used for evaluation.

c.  Tabulation of all discrepancies related to specification performance 
requirements.

d.  Description of limitations revealed by data utilized.

e.  Actions taken to mitigate each discrepancy and limitation.

f.  Recommendations for subsequent actions.

g.  Summary conclusions.

h.  Manufacturer Certification that equipment has been manufactured and 
installed to OSHA CFR 1910.399 (per definition of ‘acceptable’).

2.1.5.4   Energy Isolating Devices

Equipment provided by the contract shall provide energy isolating devices 
(e.g., safety switches, valves, etc.), to protect personnel from the 
release of hazardous energy. The devices shall be designed and 
manufactured such that the device can be locked in the user-selected 
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position (ON/OFF) to prevent inadvertent or unauthorized change. The 
Contractor shall ensure that all energy-isolating devices installed or 
modified are capable of being locked; this includes both mechanical and 
electrical devices. An energy-isolating device shall be installed as the 
first energy control device on all major components of the system such 
that the component can be isolated at the component level.

2.1.5.5   Audible Noise Levels

The audible noise emitted by the equipment shall not exceed 85 decibels 
(dBA) at any point at a distance of five feet from the equipment, as 
measured on the "A" weighted scale of a standard sound level meter under 
all operating and service conditions witch ductwork connected.

2.1.5.6   Environmental Protection

The unit shall be designed and constructed so that during the operation, 
service, transportation and storage conditions described herein including 
final disposal, the equipment will comply with all applicable 
Environmental Protection Agency (EPA) and Occupational Safety and Health 
Agency (OSHA) restrictions for materials classified as hazardous to the 
environment in effect on the date of the contract. The equipment described 
herein shall not contain or emit material hazardous to the ecological 
system as prescribed by federal, state and local statutes in effect at the 
point of installation.

2.1.5.7   Hazardous Material Exclusions

Supplies being used in the performance of this contract, or materials 
being provided as part of the equipment shall be free of known hazardous 
materials. Hazardous materials shall not be brought on site without prior 
approval of the Contracting Officer. Hazardous materials not needed for 
this project are prohibited. Definitions of hazardous materials are 
specified in the latest version, including revisions adopted during the 
term of the contract, of Federal Standard No. 313.

Any other hazardous material usage permitted in this contract, radioactive 
materials or instruments capable of producing ionizing radiation as well 
as materials which contain asbestos, mercury, cadmium, lithium, methylene
chloride, lead (= or >0.06%), or polychlorinated biphenyl’s (PCB’s) are 
prohibited.

Class I and class II Ozone Depleting Substances as defined in 40 CFR Part 
82 shall not be used in the performance of this contract, or be provided 
as part of the equipment.

2.1.5.8   Material Safety Data Sheets (MSDS)

In accordance with FAR 23.3, offerors and contractors are required to 
submit Material Safety Data Sheets (MSDSs) whenever the supplies being 
acquired or supplies used during performance are identified as hazardous 
materials. Hazardous Materials shall include any material which, by virtue 
of its potentially dangerous nature (e.g., toxic, flammable, corrosive, 
oxidizing, irritating, sensitizing, reactive), requires controls in its 
use, packaging, handling, storage, or stowage, to assure adequate safety 
to life and property. This definition is intended to apply to proprietary 
industrial, commercial, or locally prepared blends, mixtures, 
formulations, or compounds of gases, liquids, and solids intended for use 
at the job site, shall also be supplied with a MSDS. MSDSs are to be 
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available at work sites where materials are being used.

2.1.5.9   Interchangeability

All replacement parts shall be manufactured to definite standards, 
tolerances, and clearances in order that any such parts of a particular 
type or model may be replaced or adjusted without modification of the 
equipment.

2.1.5.10   Maintainability

The equipment shall be designed and constructed to allow maintenance 
personnel to effectively service equipment with minimal 
disassembly/removal of adjacent major components. For example, the HEPA 
filter housing access panels shall be free of obstructions to allow for 
filter change-outs. Consistent with required maintenance and design of the 
HVAC skid systems, the contractor shall provide any special tools required 
to service the systems. The O&M manuals shall also provide a “Periodic 
Maintenance Schedule” section.

2.1.5.11   Workmanship

Workmanship of the equipment to be furnished shall be commensurate with 
the requirements of this specification.

2.1.5.12   Painting, Coatings, Corrosion Control

All system components shall be protected against corrosion and 
deterioration by appropriate material selection, application of coatings 
and sealants.

Comply with specification 09 97 13.26 COATING OF STEEL WATERFRONT 
STRUCTURES.

All surfaces shall be painted in conformance with the manufacturer’s 
standard practices and good workmanship.

Painting shall result in a highly wear-resistant finish, which guarantees 
continued protection to the surfaces covered against the specified 
environment under all service conditions.

2.1.5.13   Controls and instrumentation

Operator controls, instrumentation and indicators shall be mounted at a 
height of 3 to 5 feet above the floor level.

Such devices shall be clearly and legibly marked for function and 
identification. Refer to specification 40 95 00 CONTROLS AND 
INSTRUMENTATION for sequences of operation and general control 
requirements for the HVAC system.

2.1.5.14   Caution - Warning Plates

Corrosion resistant “Caution” or “Warning” plates shall be securely 
attached to the equipment in visible locations, with any safety 
precautions to be observed by the operator or maintenance personnel 
permanently marked on the plates.

Warning plates required by ASME B19.1 shall also be installed.
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2.1.5.15   Item Unique Identification

In compliance with Defense Federal Acquisition Regulations Supplement 
(DFARS) clause 252.211-7003, the vendor shall provide a unique item 
identifier for the equipment procured under this specification. The vendor 
shall also ensure that:

The encoded data elements (except issuing agency code) of the unique item 
identifier are marked on the item using one of the following three types 
of data qualifiers, as determined by the vendor:

a.  Application Identifiers (AIs) (Format Indicator 05 of ISO/IEC 
International Standard 15434), in accordance with ISO/IEC 
International Standard 15418, Information Technology – EAN/UCC 
Application Identifiers and Fact Data Identifiers and Maintenance and 
ANSI MH 10.8.2 Data Identifier and Application Identifier Standard.

b.  Data Identifiers (DIs) (Format Indicator 06 of ISO/IEC International 
Standard 15434), in accordance with ISO/IEC International Standard 
15418, Information Technology - EAN/UCC Application Identifiers and 
Fact Data
Identifiers and Maintenance and ANSI MH 10.8.2 Data Identifier and 
Application Identifier Standard.

c.  Text Element Identifiers (TEIs) (Format Indicator 12 of ISO/IEC 
International Standard 15434), in accordance with the Air Transport 
Association Common Support Data Dictionary.

2.1.5.16   Identification Plate, Labels

An identification plate shall be furnished with the equipment.

The identification plate shall be affixed to each major component of the 
system showing the manufacturer’s name, Manufacture’s location, equipment 
model, equipment serial number, year of manufacture, contract number and 
any other pertinent information for identifying the part as a unique 
component of the system as described in the nameplate section of ASME 
B19.1.

Plain English statements of the component function shall be used.

The correct filters and media shall be identified on a label on the 
exterior of all filter housings.

Manufacturer’s part number and a very brief functional description shall 
also be included on these labels.

Gages shall include labels stating the date and source of calibration.

Labels, except as specified in the Lifting Labels section of this 
specification, shall be constructed of engraved metal, or Metal Photo 
(anodized photosensitive aluminum).

2.1.5.17   Measurement Units

Gages, readouts, and displays on all components, including OEM gages, and 
other components shall read in: inches, pounds, degrees Fahrenheit, pounds 
per square inch, hours/minutes/seconds, and
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cubic feet per minute, etc.

2.1.5.18   Power Disconnect

A supply circuit disconnect device, either a fusible motor circuit switch 
or circuit breaker, shall be provided and installed for the fan motor, 
heat pump and electric duct heater. Connect load side to equipment. Final 
power source to be wired in the field. 

2.1.5.19   Control Circuits

Main and auxiliary control circuits shall operate on a circuit of 115 
volts or less derived from isolation transformers integral with the 
equipment.

2.1.6   Design Submittals

2.1.6.1   Design review

a.  Sixty (60) days after award of mechanical contract the contractor 
shall schedule a design concept review meeting with the Contracting 
Officer and Code 2370 HVAC personnel, early in the concept development 
stage, to assess the adequacy of the proposed design to meet the 
functional objectives and requirements of this document.

b.  Prior to the start of fabrication and material procurement, the 
contractor shall provide copies of the total HVAC skid shop 
Drawings/Installation Drawings to the Contracting Officer for review. 
Contractor shall submit separate drawings for each skid system as 
follows and shall be coordinated to include all equipment, ducting, 
control appurtenances, and structural steel:

M-140 Installation Shop Drawings
DRE-7 Installation Shop Drawings
RAE Installation Shop Drawings

c.  Manufacturer’s Literature

In addition, for each manufactured item included in each HVAC skid 
system, the contractor shall submit the respective manufacturer’s 
descriptive literature of cataloged products, equipment drawings, 
diagrams, performance and characteristic curves, and catalog cuts.

Examples of manufactured items are given below (this list is not all 
inclusive).

1.  Recirculation Fan.

2.  Condensing Unit.

3.  Direct Expansion (DX) Heat Pump Coil in packaged coil casing.

4.  Electric Duct Heater in packaged coil casing.

5.  Bag-in/Bag-out Filter Housing Unit.

6.  Airflow Measuring Stations.

7.  Discharge Air Temperature Sensor.
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8.  Duct Silencers.

9.  Gages and Air Flow stations.

10. Flow Sensors/Transmitters and pressure switches.

11. Flexible Connectors.

12. Variable Frequency Drive (VFD).

13. Electrical Components.

14. HVAC skid system design, including calculations for Cognizant 
Technical Code approval.

15. Work Platform system and components, including calculations for 
Cognizant Technical Code approval.

16. Electrical Schematics.

17. Duct Design and Layout.

d.  Upon receipt of review comments from the Contracting Officer, the 
contractor will have a maximum of 21 working days to incorporate 
comments and resubmit the revised design to the Contracting Officer 
for review by the Cognizant Technical Code.

e.  The Cognizant Technical Code will review the revised design.

At this time, if there are any unresolved design issues or the need to 
clarify emergent aspects of the design, the contractor shall schedule 
a final design review meeting with the Contracting Officer to review 
the proposed design and to achieve agreement with the Cognizant 
Technical Code on the actions needed to meet the functional objectives 
and requirements.

f.  Representatives from PNSY shall be granted access to the contractor’s 
facility to observe progress during all phases of HVAC skid system 
construction/assembly.

2.2   EQUIPMENT AND SERVICES TO BE PROVIDED

2.2.1   Fan (F)

2.2.1.1   Corrosion Prevention

Metallic surfaces exposed to the working environment (including condensing 
coil) and air stream shall be painted or fabricated of materials that are 
corrosion resistant (e.g. aluminum, stainless steel or protective coating).

Prior to painting, surfaces shall be cleaned, prepared, and primed.

Lead base or chromium base paints are prohibited.

Yellow, blue, red, magenta and white are prohibited paint colors.
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2.2.1.2   Configuration

The fan shall be configured in Arrangement 4, Single Width Single Inlet 
(SWSI) in accordance with AMCA Standard 99-2404.

The discharge shall be configured as Clockwise Up Blast (CW 360) or 
Counterclockwise Up Blast (CCW 360) in accordance with AMCA Standard 
99-2406 to suit duct/skid layout.

The fan shall be constructed to the following criteria (including but not 
limited to requirements on the design drawings):

Type “B” spark arresting standards in accordance with AMCA Standard 
99-0401.

C-Face motor mount directly to the fan housing to eliminate shaft leakage.

2.2.1.3   Fan Housing

The fan housing shall Class 22 construction, all welded with a minimum 12 
ga through 0.31" steel. Partially welded construction or lock seams are 
not acceptable.   

The housing shall also allow for cleaning, inspection or repair of the 
impeller and housing internal surfaces through the fan inlet.

Housing shall accept a C-face motor directly fastened to eliminate shaft 
leakge.

2.2.1.4   Fan Mounting Base

The sheet metal base of the fan shall be bolted or welded to a structural 
steel uniframe fabricated from C-channel, square tube, or equivalent.

The uni-frame shall provide a rigid structure for mounting the fan’s 
isolation springs and also act as additional weight to lower the fan’s 
center of gravity in order to minimize vibration transmission past the 
fan’s isolation springs.

2.2.1.5   Impeller, Shaft and Bearings

Provide continuously welded steel of minimum 10 ga throuh 0.75" thick 
steel with radial blades welded to backplate and wheel front ring. Hub 
keyed to shaft. Wheel shall be dynamically and statically balances to 
quality grade G6.3 in accordance with AMCA Standard 204.

Shaft shall be AISI 1040 or 1045 hot rolled steel, accurately turned, 
ground, polished and ring gauged for accuracy. Shafts shall be sized for 
the first critical speed of at least 1.43 times the maximum speed.

Bearings shall be heavy duty, grease lubricated, anti-friction ball or 
roller, self-aligning, pillow block type and selected for a minimum 
average bearing life (AFBMA L-50) in excess of 200,000 hours at the 
maximum fan RPM.

2.2.1.5.1   Motor

Motors shall be totally enclosed, fan cooled, rated for continuous, 
outdoor duty, and equipped with ball-type bearings and bearing retainers. 
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Constructed shall be in accordance with NEMA MG-1 requirements and must 
meet or exceed Consortium for Energy Efficiency Premium Efficiency™ full 
load efficiencies.

In addition each fan motor shall:

Have sufficient horse power and RPM range to supply the airflow required 
in this document.

Operate on 3 Phase 460 VAC (nominal).

Be rated for use with variable torque loads and be capable of meeting 
performance requirements when powered by a Variable Frequency Drive (VFD). 
Provide across the line type motor starters with watertight enclosure.

2.2.1.6   Flanges

The inlet and outlet of the fan shall be equipped with bolted flanges 
continuously welded to the housing.

2.2.1.7   Vibration Isolation

The fan shall be isolated from the HVAC skid system and other equipment 
using vertical steel springs with a 1/4” thick neoprene rubber pad or cup 
at the top or bottom of the spring.

The isolation springs shall be mounted to the bottom or lower side of the 
fan mounting base.

Static deflection of the fan’s isolation springs shall be 1” minimum.

No more than quantity four (4) springs shall be used to isolate the fan 
from the HVAC skid system.

The Contractor shall submit separate product data for each skid system as 
follows:

M-140 Vibration Isolation
DRE-7 Vibration Isolation
RAE Vibration Isolation

2.2.1.8   Fan Performance

The Recirculation Fan shall meet or exceed the following performance 
characteristics:

a.  Air Flow. The fan shall be capable of delivering minimum scheduled 
standard cubic feet per minute (SCFM) at the scheduled inches water 
gage (w.g.) static pressure as determined by air volume and pressure 
testing in accordance with AMCA Standard 210, Installation Type “D”.

b.  The fan impeller shall be direct driven by an electric motor as 
scheduled.

c.  Sound Emission. Estimated sound power levels in dBA based on single 
ducted inlet and ducted outlet type installation for five feet from 
the fan inlet shall not be more than 85 dBA when fully ducted.
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d.  Factory Run Test. Fan shall be completely assembled and test run as a 
unit at the specified operating speed of maximm RPM allowed. Balance 
readings shall be taken by electronic type equipment in the axial, 
vertical, and horizontal directions on each of the bearings. Records 
shall be maintained anda written copy shall be available.

e.  Vibration. Vibration of the assembled fan at the factory shall not 
exceed 0.15 inches/second (filter in, peak velocity value) in the 
vertical, horizontal, and axial planes as specified for Fan 
Application Category BV-4 of AMCA Standard 204-05, Table 6.2. The fan 
unit shall be flexibly mounted on spring isolators as described in 
paragraph 2.2.1.7 during vibration testing to simulate the fan’s field 
service configuration.

The Contractor shall submit product for each skid system as follows:

M-140 Fans
DRE-7 Fans
RAE Fans

2.2.2   Air Filter Housing

Provide ductwork, fittings, and accessories as required to provide a 
complete coordinated installation of the HEPA air filtration housing 
within the HVAC skid. Refer to Specification section 23 40 00.00 10 
RADIOLOGICAL AIR FILTRATION. 

In general the air filter housing shall include the following:

a.  The HVAC Skid filtration shall have physical dimensions suitable to 
fit the space allotted for the approved HEPA filter unit. Framing 
shall not impede the removal of filters or access to test sections.

b.  Filter housing design and filter arrangement shall allow air to enter 
and exit the filter housing without changing direction.

c.  The frame of each skid structure combined with the filter housing 
frame shall provide a minimum of 6" of clearance from the bottom of 
the lowest filter housing door to the deck or ground below. This 
clearance height allows adequate space beneath the filter housing to 
support filter replacement.

2.2.3   Air Stream Cooling and Heating

2.2.3.1   Heat Pump Coil

Provide each HVAC skid system with an air to air cooling/heating system 
suitable for continuous operation on nominal 460 Volts, 3 phase, 60 Hz 
power.

Coil shall be provided with a split system direct expansion (DX) R-410A 
refrigerant specifically designed and selected for use tied to a heat pump 
air cooled condensing unit and optimized to meet both heating and cooling 
performances. 

The coil shall be designed to operate properly in horizontal
position installed within a factory insulated packaged coil housing with 
the electric heating coil. Maximize coil size to inlet size of packaged 
unit to reduce face velocity.
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The cooling capacity of the coil shall match or exceed the rate specified 
for air entering at dry bulb and wet bulb temperatures as scheduled with a 
max operating face velocity of 500 fpm. Moisture eliminators shall not be 
needed and coil shall be guaranteed to have no carryover up to a minimum 
of 600 fpm. The coil shall be certified and rated in accordance with ARI 
standard 410, with COP calculated at 47 degrees outside temperature for 
high capcity and 17 degrees outside temperature at low capacity. The 
heating capacity of the coil shall be as scheduled but no less than 90% of 
the published nominal cooling capacity.

Static pressure drop across the coil scheduled air flow shall not exceed 
0.8 inches w.g.

The coil shall be constructed of 0.016" x 3/8" dia copper tubing 
mechanically bonded to 0.0075" aluminum fins, installed in a stainless 
steel case and factory proof tested to 450 psig.

After testing, insides of the coil shall be dried, sealed, and shipped 
with a charge of dry nitrogen.

Suction headers shall be constructed of copper tubing with air tight 
connection penetrating the unit housing for field sweat connection to 
refrigerant lines.

The coil shall have equalizing vertical distributors sized for capacity of 
the coil.

The Contractor shall submit shop drawings for each skid system as follows:

M-140 Heat Pump Coil
DRE-7 Heat Pump Coil
RAE Heat Pump Coil

Install refrigerant piping in accordance with Specification 23 23 00 
REFRIGERANT PIPING.

2.2.3.2   Air Cooled Condensing Unit

The condensing unit shall be factory assembled and internally wired. The
unit shall be positioned on the skid to allow access to the compressors 
and service panel without disassembly of ducting or other skid components.

The unit shall be constructed of 14-gauge, galvanized steel with weather 
resistant baked enamel finish. The unit’s surface shall be phosphatized 
and finished with an air-dry paint which is durable enough to withstand a 
672-consecutive-hour salt spray application in accordance with ASTM B117.

Provide removable single sife maintenance access panels and provisions for 
forklift and/or crane lifting.

The unit shall have cooling Energy Efficiency Ratio (EER) rating of equal 
to or greater than 10.5 when rated at ARI standard 365 conditions of 90°F 
dry bulb ambient air entering the condensing coil. 

Heat pump condensing unit shall be as scheduled or equivalent (as 
evidenced with supportive product specifications).

Provide manufacturer's start-up services and 1 year parts and labor 
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warranty.
 
The cooling coil shall be installed within a factory insulated casing 
along with the auxiliary electric heating coil. 

Contractor shall submit shop drawings for each skid system as follows:

M-140 Air Cooled Condensing Unit
DRE-7 Air Cooled Condensing Unit
RAE Air Cooled Condensing Unit

2.2.3.3   Compressor

a.  The compressors shall be:

1.  Scroll type.

2.  Suction gas cooled.

3.  Direct drive.

4.  Have hermetic motors.

5.  The scroll compressors shall include a centrifugal oil pump.

6.  Have an oil level sight glass.

7.  Have an oil charging valve. liquid and suction service valves with 
gauge port, high and low presure cutout devices, evaporator 
defrost control and loss of charge protection (discharge line 
thermostat).

b.  Contractor shall submit product data for each skid system as follows:

M-140 Compressor
DRE-7 Compressor
RAE Compressor

2.2.3.4   Refrigerant Management

Each compressor shall have crankcase heaters installed, properly sized to
minimize the amount of liquid refrigerant present in the oil sump during 
off cycles.

The condensing unit shall have controls to initiate a refrigerant pump 
down cycle at system shut down on the refrigerant circuit. To be 
operational, the refrigerant pump down cycle requires a field-installed 
isolation solenoid valve on the liquid line near the evaporator.

For capacity control, the condensing unit shall have a field installed APR 
Control Valve by Rawal Devices, Inc, or equal for control to the 
evaporator inlet, allowing the compressors to operate safely at full 
unloading conditions. APR Valve to be sized and located by manufacturer's 
recomendation.

Manufacturer to size and select thermal expansion valves for field 
installation.

Provide liquid and suction services valves with gauge ports, external high 
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pressure cutout devices, liquid line filter driers, phase loss/reverse 
roration monitor, external low pressure cutout device, evaporator defrost 
control, loss of charge protection and revesing valves.

2.2.3.5   Unit Control

Manufacturer provided centralized microprocessor with BACnet interface. A 
115-volt control circuit shall include fusing and control power 
transformer.

Provide outdoor temperature sensor to be coupled with indoor zone sensor 
to drive alorithms to make decisions for heating and cooling sequences. 
Refer to specification 40 95 00 INSTRUMENTATION AND CONTROLS for sequences.

Provide single point power entry and unit external mounting location for 
disconnect device.

Charge isolation, reset relay and anti-recycle compressor timer shall be 
provided. Across-the-line start is standard.

2.2.3.6   Aluminum Fin Condenser Coils

Condenser coil shall have 3/8" internally enhanced aluminum fins 
mechanically bonded to copper tubing. Coils shall be with a thermoset 
vinyl coating for corrosion protection.

The coils shall be factory proof tested to 660 psig.

Factory installed liquid line service valves shall be standard.

2.2.3.7   Condenser Fans

Condenser fans shall be permanently lubricated totally enclosed direct 
drive with motors having thermal overload protection and permanently 
lubricated ball bearings.

2.2.3.8   Two Refrigerant Circuits with Two Capacity Steps

The unit shall have a dual refrigerant circuit with two (2) direct drive 
hermetic scroll compressors manifolded together utilizing a passive oil 
system.

The unit shall have two capacity stages. Capacity modulation shall be 
accomplished by turning compressors on and off. Each Refrigeration circuit 
shall be equipped with integral subcooling circuit. 

2.2.3.9   Low Ambient Control

The unit shall be equipped with control that extends unit operation from 
40° F to 0°F by head pressure control.

2.2.3.10   Pressure Gages

Pressure gages shall be provided for monitoring suction and discharge 
pressures.

2.2.3.11   Spring Vibration Isolators

Spring vibration isolators shall be supplied for field installation under 
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the unit base to minimize transmission of unit vibrations. Secure unit 
from movement during shipping nad rigging.

2.2.3.12   Packaged Coil Casing

The heat pump coil and electric duct heater shall be provided in a custom 
insulated coil casing "air handler". 

The casing shall be constructed with 4 inch foam insulated walls made of 
14 gauge steel outside, and 16 gauge inside panels or heavier to 
widthstand outlet pressure of the associated fan. Duct flanges shall be an 
integral part of the casing with flanged bolted connections to create an 
airtight seal. Maximize inlet and outlet sizes to reduce face velocity to 
coils. Casing shall be painted with an enamel rated for exterior and 
marine use. Provide with a 6 inch curb and interior stainless steel drain 
pan under the heat pump coil. 

Provide air tight access doors downstream of the heat pump coil and 
electric heating coil. Penetrations for the refrigerant piping and 
electric heating coil shall be air tight.

The coil shall have equalizing vertical distributors sized for capacity of 
the coil.

The Contractor shall submit shop drawings for each skid system as follows:

M-140 Coil Casing
DRE-7 Coil Casing
RAE Coil Casing

2.2.3.13   Condensate Collection Pan

Condensate collection pan within the coil casing shall be constructed from 
ASTM A240 Type 304 stainless steel and be installed in the bottom of the 
cooling coil housing.

The collection pan shall be sloped at least 1/8 inch per foot from the 
horizontal toward the drain outlet.

The drain outlet shall be located at the lowest point of the pan and shall 
have a sufficient diameter to preclude drain pan overflow under the design 
conditions.

The condensate drainage line with a drain loop seal shall be fabricated 
from corrosion and UV resistant fittings and flexible Nylobraid hose or 
equivalent (as evidenced with supportive product specifications). Refer to 
contract drawing details.

The condensate drainage line shall maintain a downward slope from the 
cooling coil housing to the ground.

The pan width shall be sufficient to collect water droplets across the 
entire width of the cooling coil.

The pan length shall begin at the leading face of the cooling coil and 
extend downstream from the leaving face to a minimum distance of one half 
of the installed vertical dimension of the cooling coil.
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2.2.3.14   Electric Duct Heater

Heater shall be listed by Underwriter’s Laboratory (UL) for zero clearance 
to combustible surfaces and for use with air conditioning equipment.

Heater shall be furnished with a disc type, automatic reset thermal cutout 
for primary over temperature protection.

All heaters shall also be furnished with disc type; load-carrying manual 
reset thermal cutouts, factory wired in series with heater stages for 
secondary protection.

Heat limiters or other fusible over temperature devices are not acceptable.

Heater shall be wired in four independent stages of heating controlled by 
normally open contactors on a integral controller, and indoor zone sensor. 
Heater shall energize as needed to maintain space temperature set point 
and discharge air temperature. See Specification 40 95 00 Instrumentation 
and Controls for sequence of operations. 

Heater shall be rated for 3 phase 460 VAC (nominal) power and controlled 
through 0-10VDC signal and flow interlock terminals. Provide dosconnect 
switch mounted to coil casing.

Three phase heaters shall have equal, balanced, three phase stages.

All internal wiring shall be stranded copper with 105º C insulation and 
shall be terminated in crimped connectors or box lugs.

Provide an adjustable airflow switch, which shall automatically disable 
two stages of heating if the recirculation airflow falls below 4000 cfm or 
minimum rated airflow as calculated through the enclosure control system.

Electric heating coil shall be installed in a factory insulated casing 
with the DX cooling coil. 

Heating elements shall be open coil, 80% nickel, 20% chromium, Grade A 
resistance wire.

Type C alloys containing iron or other alloys are not acceptable.

Coils shall be machine crimped into stainless steel terminals extending at 
least 1 inch into the air stream and all terminal hardware shall be 
stainless steel.

Coils shall be supported by ceramic bushings staked into supporting 
brackets.

Heating elements shall supply a minimum of the scheduled kW heat for a 
design air flow as shown on the drawings.

The Contractor shall submit shop drawings for each skid system as follows:

M-140 Electric Duct Heater
DRE-7 Electric Duct Heater
RAE Electric Duct Heater
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2.2.4   Dampers and Actuators

a.  Damper housings and actuator shaft seals shall be selected with 
consideration to being capable of withstanding the max operating 
pressure and rated for minimal frame leakage during operation. This 
leakage is with concern to pressure boundary leakage which is 
independent of damper shutoff leakage.

b.  Dampers must be capable of being remotely operated with a manual 
override handle unless otherwise specified.

c.  Dampers must be procured with flanged connections to adapt to 
connecting duct work and so that they may be removed for maintenance 
as necessary.

d.  Dampers must be of the correct design function per DA-1320 of ASME 
AG-1 to suit each dampers intended purpose.

e.  Mount a Belimo NKQX24-MFT automated actuator or equivalent (as 
evidenced with supportive product specifications) on each damper 
shaft. Electrical connections for actuator to be installed by the 
Contractor. Actuator shall be NEMA 4X, proportional control, 
non-spring return, direct coupled, 24V power supply, electronic 
overload protection, 160 in-lb torque, 2 to 10VDC and 4 to 20 milliamp 
input, with 2 to 10 VDC feedback signal.

The Contractor shall submit shop drawings for each skid system as follows:

M-140 Dampers and Actuators
DRE-7 Dampers and Actuators
RAE Dampers and Actuators

2.2.4.1   Square or Rectangular Dampers

a.  Duct Height 16 inches and Less, Greenheck HCD-330, or equal

(1) Frames
Damper frame shall be a minimum of 14 ga. Type 304SS or Type 316SS 
formed into a 8" x 2" channel with 1-1/2" flanges. Damper shall be 
rated up to 25 in. wg.

(2) Blades
Damper blades shall be 12 ga.  airfoil shape galvanized steel. 
Each blade shall be symmetrical relative to its axle pivot point, 
presenting identical performance characteristics with air flowing 
in either direction through the damper. Provide symmetrical blades 
of varying size as required to completely fill the damper opening. 
Blade orientation is horizontal. Blade operation is opposed. 
Provide EPDM or Silicone blade seals. Each blade stop (at top and 
bottom of damper frame) shall occupy no more than ½" of the damper 
opening area to allow for maximum free area and to minimize 
pressure loss across the damper. Dampers shall have a maximum 
leakage of 3 cfm/sq. ft. @ 1 in. wg.

   
(3) Blade Axles:  To support the blades, provide galvanized steel 

shafts supporting the blade the entire duct diameter 
frame-to-frame.  Axle shafts shall extend through standoff bracket 
and hand quadrant.
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(4) Axle  Bearings:  Support the shaft on each end at the frames with 
shaft bearings.  Shaft bearings configuration shall be a pressed 
fit nd shall be external bronze sleeve type press fit into the 
damper frame. Shafts seals shall be leak tight.

(5) Control Shaft/Hand Quadrant:  Provide dampers with accessible 
locking-type control shaft/hand quadrant operators.

Provide stand-off mounting brackets, bases, or adapters for the 
locking-type quadrant operators on dampers installed on ducts to 
be thermally insulated.  Stand-off distance shall be a minimum of 
50 mm (2 inches) off the metal duct surface.  Stand-off mounting 
items shall be integral with the operator or standard accessory of 
the damper manufacturer.

2.2.4.2   Round Dampers, Greenheck HCDR-350 or equal

    a.  Frames: Damper frame shall be a minimum of 12 ga. Type 304SS formed 
into a rolled channel frame with a minimum 1 ¼ inch flange. Damper 
shall be rated up to 20 in. wg. maximum pressure differential with 
maximum velocity rating of 6400 fpm.

  
b.  Blades: Damper blades shall be a minimum 10 ga. steel blade and 

reinforced as required to meet the system pressures it will be 
installed in. Blade orientation is horizontal. Stainless steel blades 
are optional.

c.  Blade Axles:  To support the blades of round dampers, provide 
galvanized steel shafts supporting the blade the entire duct diameter 
frame-to-frame.  Axle shafts shall extend through standoff bracket and 
hand quadrant.

Size Shaft Size and Shape

4 to 20 inches Minimum 3/8 inch square

 22 to 30 inches Minimum 1/2 inch square

 32 to 40 inches Minimum 3/4 inch square

 
d.  Axle  Bearings:  Support the shaft on each end at the frames with 

shaft bearings constructed of oil-impregnated bronze, or solid nylon, 
or a solid plastic equivalent to nylon.  Shaft bearings configuration 
shall be a pressed fit to provide a  tight joint between blade shaft 
and damper frame.

 
Size Material

4 to 20 inches solid nylon, or equivalent solid 
plastic, or oil-impregnated bronze
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Size Material

 22 to 30 inches solid nylon, or equivalent solid 
plastic, or oil-impregnated bronze

 32 to 40 inches oil-impregnated bronze, or stainless 
steel sleeve bearing

      
e.  Control Shaft/Hand Quadrant:

Provide dampers with accessible locking-type control shaft/hand 
quadrant operators.   

Provide stand-off mounting brackets, bases, or adapters for the 
locking-type quadrant operators on dampers installed on ducts to be 
thermally insulated.  Stand-off distance shall be a minimum of 2 inches
 off the metal duct surface.  Stand-off mounting items shall be 
integral with the operator or standard accessory of the damper 
manufacturer.

2.2.5   Duct Silencer

A double-wall type duct silencer shall be installed between the fan and 
HEPA filter housing and also on the discharge of the fan and exhaust 
duct.  The duct silencer shall meet the following specifications:

Dimensions and performance as indicated on the plans, match size of 
discharge silencer to the inlet on the packaged coil casing to avoid 
non-straight transitions.

The silencer, excluding its sound attenuating media, shall be constructed 
galvanized steel, and rated for maximum pressure of the respective fan but 
no less than 16 gauge. Casing and flange joints shall be seal welded and 
inlet/outlet connections shall be bolted, flanged. 

Total pressure loss shall be equal to or less than 0.5 inches w.g. for 
rated flow airflow.

The silencer shall be basis of design is VAW Systems LTD, or equal (as 
evidenced with supportive product specifications). Coordinate with airflow 
measuring station manufacturer for factory installation of pitot tubes on 
each inlet silencer including welded companion flange with gasket and 
studs to connect pitot tube to the silencer. See paragraph 2.2.6. 

Submit Duct silencers for each enclosure including coordinated shop 
drawings with pitot tube installation for inlet silencers (see 2.2.6) for:

M-140 Silencers
DRE-7 Silencers
RAE Silencers

2.2.6   Air Flow Measuring Stations

2.2.6.1   Recirculation Air Flow Measuring Station

Provide an inlet airflow measuring station at the inlet of each fan 
factory installed inside the inlet silencer. The unit shall consist of 

SECTION 23 74 00  Page 26



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

pitot tube traverse probes with quantities as recommended by the 
manufacturer for each silencer size and airflow. Probes shall be self 
supported from in the insertion hole on the silencer and mounted to a 
welded companion flange with gasket and 1/4-20 mounting studs to prevent 
air leakage. Total and static pressure takeoffs shall be externally 
mounted for access. Flow measurement shall be through the Fechheimer Pitot 
derivative of the multi-point, self-averaging pitot principle to measure 
total and static pressure components of the airflow. Accuracy shall be 
0.1% of total airflow and max resistance shall be 0.013 in. wc.

Airflow Monitor Corporation model VOLU-probe or equivalent (as evidenced 
with supportive product specifications).

Airflow station components must be rated for the anticipated structural 
capability pressure and leak tightness at the max operating system 
pressure as specified on the design documents.

Coordinate with the silencer manufactuer for factory installation. Submit 
shop drawings showing installation of pitot tubes coordinated with each 
inlet silencer. 

2.2.6.2   Exhaust & Supply  Air Flow Measuring Stations

Provide quantity one (1) exhaust air flow measuring station complete with 
combination upstream honeycomb air equalizer and straightener with 
automatic-averaging pitot tubes that measure static and total pressure 
components of airflow, 0-5,000 cfm (minimum) capacity.

The airflow measuring station shall contain multiple total and static 
pressure sensors positioned in a log-Tcheycheff pattern.

Locate the air flow station upstream of the exhaust backflow damper.

Consult the manufacturer's literature for minimum installation 
requirements for locating the air flow measuring station in relation to 
other air stream disturbances such as elbows, transitions, or dampers.

The casing shall be aluminum with continuously welded 1-1/2 inch bolted 
flanges, stainless steel headers and stainless steel barbed fittings for 
use with 3/16 ID Tygon tubing for use with  tubing connecting to its 
respective pressure sensor/transmitter.

Stations shall be AMCA certified and be capable of measuring airflow rates 
withini an accuracy of +/- 2%.  The maximum allowable unrecovered pressure 
drop caused by the station shall not exceed 0.085 inches w.g. at 2000 FPM, 
or 0.30 inches w.g. at 4,000 FPM.

Shall be Airflow Monitor Corporation Model FAN-E or equivalent (as 
evidenced with supportive product specifications)

For each airflow station, provide a flush mounted direct reading air flow 
gage/transmitter (see 2.2.6.3).

Connect the airflow measuring station to the corresponding differential 
pressure sensor/transmitter using 3/16 ID Tygon tubing, UV resistant and 
vacuum rated.

Airflow station components must be rated for the anticipated structural 
capability pressure and leak tightness at the max operating system 
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pressure as specified on the design documents.

The Contractor shall product for each skid system as follows:

M-140 Airflow Measuring Stations
DRE-7 Airflow Measuring Stations
RAE Airflow Measuring Stations

2.2.6.3   Combination Pressure Gage/Sensor/Transmitter

Each airflow station and enclosure pressure port shall be connected to a 
single pressure gage/sensor/transmitter to read airflow and space 
differential pressure, respectively. The gage shall meet the following 
requirements:

The instrument shall incorporate, control relay switch, and a transmitter 
with current output. Measurement capabilities shall be pressure and 
velocity with a 1% full scale accuracy up to 5" wc and 2% for 
bidirectional ranges. The readouts shall be selectable with a 4-20mA 
output, 0-5VDC, or 0-10 VDC and powered by 10-35VDC. Process connections 
shall be barbed to fit 3/16" ID tygon tubing. Basis of design model is 
Dwyer MS2-W, or equal.

Provide three removable field installed LCD displays for convenience in 
programming. Replace blank cover after startup and turnover the displays 
to the owner upon job completion. Model Dwyer A-MS2-LCD, or equal.

Provide NEMA 3R enclosure for pressure transmitters installed exterior on 
HVAC skids and installed on the HVAC skid gage panel.
  
The temperature limits shall be -4 to 150 degrees Farenheit. 

Maximum pressure limit shall be 1 psig.

The Contractor shall submit product data for approval and coordinate with 
the controls contractor for programming airflow readouts on the LCP.

2.2.6.4   Pressure Switch/Transmitter

Each HVAC skid shall include two flow proving pressure transmitters for 
the recirculation airflow and particulate sample probe flow.

The unit shall sense pressure and output a standard signal of 4-20mA or 
0-5/0-10VDC to confirm airflow. Power supply shall be 10-35VDC. Full scale 
accuracy with positive and negative pressures shall be 0.25%.Process 
connections shall be barbed to fit 1/8" and 3/16" ID tygon tubing.

Casing shall be a weatherproof enclosed in a polycarbonate case, rated 
IP66/NEMA 4X with LCD screen and mounting holes for installation on each 
HVAC skid gage panel.

Basis of design model is Dwyer 616W-4, or equal. 

The Contractor shall submit product data for approval.
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2.2.7   Ducting

2.2.7.1   Ducting fabrication

a.  Unless otherwise specified, duct and housings upstream and downstream 
of the Recirculation fan shall be designed, fabricated, installed and 
tested in accordance with the Nuclear Air Cleaning Handbook 
(DOEHDBK-1169-2003). Ductwork shall be constructed meeting the 
requirements for the duct system static pressure specified in APPENDIX 
D of Section 23 05 93 TESTING, ADJUSTING AND BALANCING FOR HVAC. 
Exterior ductwork upstream of the HEPA filter shall be constructed to 
Level 4 standards and ductwork downstream of the HEPA filter shall be 
constructed to Level 2 standards in accordance with the Nuclear Air 
Cleaning Handbook DOEHDBK-1169-2003 section 5.2.  

b.  Duct, housings and equipment upstream of the Recirculation fan shall 
be designed to withstand negative fan pressure as indicated on the 
design drawings.

c.  Recirculation duct, housings and equipment downstream of the 
Recirculation Fan shall be designed to withstand positive fan pressure 
as indicated on the design drawings.

d.  Exhaust duct and components shall be designed to withstand positive 
fan pressure as indicated on the design drawings.

e.  Provide radius type elbows with a centerline radius of 1.5 times the 
width or diameter of the duct where space permits.  Otherwise, elbows 
having a minimum radius equal to the width or diameter of the duct or 
square elbows with factory fabricated turning vanes are allowed.

f.  Duct branches shall turn through no more than 45º.

g.  Duct transitions shall be symmetrical about the axis of air flow.

h.  If symmetrical duct transitions are not possible due to interference 
with other equipment, smooth duct wall contours, or other design 
features to maintain even air distribution within the duct.

i.  The pressure boundary portion of duct transitions shall be designed 
with internal angles less than or equal to 45º when measured from a 
plane parallel to the direction of air flow.

j.  Duct shall be fabricated from unpainted Type 304 stainless steel sheet 
/ plate / shapes meeting ASTM A240 or ASTM A276, as applicable, or 
unpainted aluminum alloy 5052 or 5086 sheet/plate/shapes meeting ASTM 
B209 or ASTM B221, as applicable.

k.  For Negative Pressure:

1.  For round ductwork under negative pressure, sheet-metal thickness 
shall be as specified in Table 5.1 of DOE-HDBK 1169-2003 and no 
less than 16 gauge.

2.  For round ductwork under negative pressure, reinforcement shall be 
as specified in Table 5.2 of DOE-HDBK 1169-2003 and no less than 
16 gauge.

3.  For rectangular duct under negative pressure, sheet-metal 
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thickness shall be as specified in Table 5.3 of DOE-HDBK 1169-2003 
and no less than 16 gauge.

4.  For rectangular duct under negative pressure, reinforcement shall 
be as specified in Table 5.4 of DOE-HDBK 1169-2003 and no less 
than 16 gauge.

l.  For Positive Pressure:

1.  For round ductwork under positive pressure, sheet-metal thickness 
shall be minimum 16 gauge.

m.  Duct shall be continuously welded on all pressure boundary joints and 
seams in accordance with American Welding Society (AWS) procedure 
D9.1-1990, “Sheet Metal Welding Code”.

n.  All welders shall be qualified to AWS D9.1 and all welds shall meet 
the workmanship standards of AWS D9.1.

o.  Joints and seams requiring only intermittent welds, such as 
reinforcement members or splitter vanes, shall be intermittently 
welded.

p.  All weld joints and seams that are a portion of any gasket seating 
surface shall be ground smooth and flush with adjacent base metals.

q.  All burrs and weld spatter shall be removed.

r.  Adhesives, sealants, or other similar products shall not be used to 
smooth or seal any duct surface or joint.

s.  A grade designation is usually required to determine the minimum 
strength of the material. If the specific grade material has an 
assigned minimum yield and tensile strength, these values shall be 
used for design purposes. If values have not been established and 
assigned, then tests in accordance with the procedures outlined in 
Article AA-3000 of ASME AG-1 shall be performed to ensure that the 
strength of the material meets the required design stress values.

t.  Ductwork and ductwork supports shall be designed in accordance with 
the requirements of Article AA-4000 and SA-4000 of ASME AG-1-2015.

u.  Measures shall be established for controlling and identifying material 
substitutions throughout the manufacturing and installation process. 
Substitute materials shall be equivalent, or exceed the requirements 
of Table AA-3100 of ASME AG-1, as determined by the government.

v.  Where space permits, round duct is preferred over rectangular duct 
because round duct is stronger (particularly under negative or 
collapsing pressure); is more economical for the high-pressure 
construction often required for nuclear applications; provides more 
uniform airflow; and is easier to join and seal than a rectangular 
duct.

w.  Ducting section interface joints may be straight welded joints which 
are assembled onsite, forming a continuous ducting section or 
fabricated as sections with welded flanges to be assembled on site. 
All welded joints shall be included in the DALT and therefore welding 
for each test section must be complete prior to performing DALT. 
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Sealing of test boundaries for each section is only permitted at 
flanged joints.

x.  RTV caulking, adhesives, sealant, or other similar products are not 
permitted to be used to smooth or seal any duct surface or joint. A 
minimal amount of adhesive is permitted to adhere flanged gaskets to a 
flanged face to facilitate joint makeup; however application is 
limited to mating surface between the flange and gasket such that it 
does not aid in sealing the joint.

2.2.7.2   Hangers

a. Duct shall be rigidly secured with removable, bolted hangers and 
supports.

b. If necessary, the hangers and supports shall be isolated from duct 
vibration with neoprene rubber or equivalent to prevent rattling noise.

2.2.7.3   Flanges

a. All transverse duct joints shall have continuous 1-1/2 inch wide 
flanges that turn outside of the air stream.

b. The flange design shall provide access to all flange fasteners from the 
exterior of the duct.

c. Flange material shall be structural flat bar or angle.

d. All flanges shall be drilled or punched with equally spaced 7/16 inch 
diameter bolt holes.

e. Center of the bolt hole pattern shall be 9/16 inch from the outside 
edge of the flange. Bolt hole spacing on centers shall be 4" maximum

f. All flanged joints must be continuously welded around the entire 
perimeter of the interior and exterior seams where the flange meets the 
duct (per Figure 5.2 - Acceptable Transverse Joints of the DOE HDBK 
1169-2003).

g. Mating flanges must be straight and parallel, and maintain "duct-flange 
perpendicularity" such that flanges are square and uniformly compress the 
gasket after fasteners are tightened (per Article SA-6000 of ASME AG-1).

2.2.7.4   Gaskets and Fasteners

a.  All transverse flange joints shall be joined using gaskets and 
fasteners (bolts, nuts with nylon inserts, and washers).  Washers 
shall be used on both external faces of each bolt hole along each 
flanged joint, i.e. one washer captured by the bolt head, and the 
other washer captured by the nut on the other end.

b.  Gasket tape or other sealant compounds are not acceptable to be used 
as a gasket for Level 2 or Level 4 joint makeup. RTV caulking, 
adhesives, sealant, or other similar products are not permitted to be 
used to smooth or seal any duct surface or joint. A minimal amount of 
adhesive is permitted to adhere flanged gaskets to a flanged face to 
facilitate joint makeup, however application is limited to mating 
surface between the flange and gasket such that it does not aid in 
sealing the joint.
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c.  Gaskets for flanged joints must have a matching bolting pattern such 
that the gasket material is fully captured by the fastening hardware.

d.  Gasket dimensions shall be ¼ inch thick x 1-1/2 inches wide.

e.  Gaskets shall be continuous or have tightly interlocking (dove tailed) 
seams.

f.  If gasket seams are necessary, the seams shall be located so that bolt 
holes through the gaskets do not intersect a seam.

g.  Gasket material shall be solid neoprene meeting Grade 2C5, 30-40  
durometer, Shore-A.

h.  Flange fasteners shall be 3/8 inch diameter, non-plated, corrosion 
resistant, and self locking.

i.  Bolts shall be sized to provide at least two full thread protrusions 
past the nut end when the gasket is properly compressed. Nuts shall 
include a nylon insert to prevent backing out and shall be tightened 
in an alternating, opposed pattern until uniform compression can be 
visually verified. 

j.  Prior to bolting of flanges: gaskets shall be visually examined to 
ensure conformance with specified dimensional tolerances and be 
verified free of cracks, tears, breaks, or any other defect.

k.  Bolts shall be tightened in an alternating opposed pattern until 
uniform gasket compression can be visually verified.

l.  Following bolting of flanges: bolts shall be examined to ensure bolts 
are in place. Gasket material shall be inspected and verified for 
uniform compression to ensure leak tightness. Gaskets shall be free of 
cracks, tears, breaks, or any other defects.

2.2.7.5   Flexible Duct Connectors

a. Provide flexible duct connections at fan inlet and outlet in accordance 
to DOE-HDBK-1169-2003 section 5.4.2.3 to widthstand system pressures of 
+/- 20" w.g. Solid neoprene or EPDM. Equivalent flexible materials 
reinforced with fiberglass qualified for the temperature, pressure, 
relative humidity of the environment may be substituted and submitted for 
approval. Utilize a stainless steel bolted retaining ring to the mating 
flange with bolt spacing 4" max on center and corrosion resistant 
stainless steel bolts, nuts and washers. Nuts must contain nylon insert to 
prevent backing off and loosening over time. Washers shall be installed to 
be captured by the bolt head and nut. Basis of design is Holz Rubber 
Company Model 900 series, or equal.

2.2.8   Duct

2.2.8.1   Duct, General

Internal surfaces of duct and housings shall be bare metal.

Duct interior surfaces and component surfaces located within the duct 
system shall be thoroughly cleaned to remove foreign debris before 
assembly.
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Standing duct ends for return and supply air shall be parallel and 
terminate squarely on the end of the HVAC skid system.

The supply air standing duct end shall be located above the return air 
standing duct end (i.e. the HEPA filter housing inlet transition).

The standing duct ends for return and supply air shall be sized as shown 
on the design drawings, and shall be round duct with flanges meeting the 
requirements of 2.2.7.3.

Provide an exhaust duct run that branches from the main recirculation duct.

The heel tapped exhaust duct shall branch from the main recirculation duct 
at a location downstream of the fan but upstream of the cooling coil and 
heater.

Install a separate airflow measuring station in the exhaust duct upstream 
of damper, ensure manfucaturer's recommended straight lengths of duct.

Duct Insulation: Weather proof duct insulation shall be installed on the 
exterior of the recirculation duct, including the HEPA filter housing 
inlet and outlet transitions. Refer to Specification 23 07 00 THERMAL 
INSULATION FOR MECHANICAL SYSTEMS.

Do not insulate the exhaust duct run, fan, or HEPA filter housing.

2.2.8.2   Duct Leak Test

Refer to specification 23 05 93 TESTING, ADJUSTING, AND BALANCING FOR HVAC.

In general, after all ducts, housings, transitions, and fittings have been 
fabricated and test fitted on the HVAC skid system.

The fan shall be included in the pressure test boundary, along with shaft 
seal.  Test reports shall be provided to PNSY at time of HVAC skid system 
delivery.

2.2.9   HVAC Skid System Structure

All the components of each HVAC skid system shall be properly assembled on
a rigid, structural steel skid that meets the following requirements:

The overall dimensions of the assembled HVAC skid system shall be as 
compact as practical.

Components shall not extend past the perimeter of the HVAC skid system.

2.2.9.1   The HVAC skid shall have a three-level design

The top level shall contain the condensing unit. Middle level, DX cooling 
coil housing, duct heater housing, silencer, airflow stations, and 
associated duct work.

The bottom level shall contain the HEPA filter housing, Fan, electrical 
connection boxes, duct silencer, and associated duct work.
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2.2.9.2   Work Platform

a.  Upper vent skid shall have guard rails and a ladder to access from the 
lower (ground) level.

b.  Platform and support structure shall be rated for 125 pounds per 
square foot.

c.  Work Platform Grating: Platform material shall be galvanized steel 
McNichols PERF-O GRIP plank grating or equivalent (as evidenced with 
supportive product specifications).

d.  Platform and supports shall extend to the open spaces in the upper 
vent skid inboard of the external work platform using galvanized steel 
McNichols PERF-O GRIP plank grating or equivalent (as evidenced with 
supportive product specifications).

e.  Railing and Toe Boards: Comply with specification 05 52 00 METAL 
RAILINGS for construction and further specifics in this paragraph. 
Railing and toe boards shall be removable from work platform. 
Recommend galvanized iron slip-on rail floor mount flanges with toe 
board mounts (McMaster-Carr Model 4936T233 or equivalent (as evidenced 
with supportive product specifications).

i.  Self-Closing Swing-Gates: Each ladderway entrance opening shall be 
guarded using a self-closing gate to comply with 29 CFR 1910.23(a)(2). 
Comply with Section 41 22 13.14 Paragraph 2.3.1.6 and specifics in 
this paragraph. 

1.  Gate width shall be adjustable to ensure gate can be properly 
aligned to strike and come in firm contact with opposing structure 
when gate is in closed position.

2.  When installed, gate shall close unassisted (i.e. shall self-close 
without touching/handling gate assembly).

3.  Gate shall open at least 90 degrees from closed position and open 
away from guarded opening to prevent a person from walking directly 
into opening without first opening gate.

j.  Ladder: shall comply with 29 CFR 1910.27 requirements for “fixed 
ladders” with the following additional requirements.

k.  Ladder Finish: Ladders for exterior use shall be painted carbon steel 
(preferably safety yellow), hotdipped galvanized steel, or stainless 
steel construction.

l.  Power Grip: Side rails comprised of 1-1/4 inch nominal (1.66 inch 
outer diameter) pipe or 1-1/2 inch nominal (1.90 inch diameter) pipe 
to satisfy “power grip” criteria as defined in ANSI A14.3.

m.  Ladder Rungs: Ladder rungs shall be 1 inch size (in lieu of ¾ inch 
minimum size of 29 CFR 1910.27) and shall be non-slip and shall be 
free of sharp edges.

n.  Ladder rungs shall have a thermally applied metal spray finish (free 
of grit) available from SlipNOT® or equivalent (as evidenced with 
supportive product specifications) to satisfy anti-slip ladder rung 
criteria.
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2.2.9.3   HVAC Skid System Design and Fabrication

The HVAC skid system design and fabrication shall comply with the AISC 
Manual of Steel Construction: Allowable Stress Design, 9th edition.

Welding Requirements: All structural welding shall comply with American 
Welding Society (AWS) D1.1, “Structural Welding Code - Steel”.

All welders shall be qualified to AWS D1.1.

All welds shall meet the workmanship standards of AWS D1.1.

Corners of structural members may be chamfered to clear fillets of 
previously deposited welds.

These chamfers shall be closed by welding where possible.

The welding of materials shall meet the workmanship standards of AWS D1.1.

Materials: Structural plates and shapes shall meet ASTM A36.

Structural tubes shall meet ASTM A500 Grade B.

Skid Construction: The sides of the HVAC skid system shall be open to the 
atmosphere as much as practical to provide access for repairs, visual 
indication of gages, natural convective cooling for equipment, and 
adequate air flow path for the condensing unit.

Structural members (e.g. perimeter cross bracing), or portions thereof, 
that would create interference during replacement of major components 
(e.g. fan or condensing unit) shall be bolted in place instead of 
welding.  Do not block HEPA filter housing doors - must be able to remove 
filter housing without cutting the structure.

2.2.9.4   HVAC Skid System Painting Requirements.

The HVAC skid system shall be painted for corrosion protection before 
final component installation.

Prior to painting, clean all exposed ferrous surfaces by blasting to near 
white metal. Surfaces to be painted shall be completely free of rust, mill 
scale, dirt, oil, grease, and other surface contaminants.

Cleaning shall precede paint application by the shortest time possible.

Surface application: Apply paint to all surfaces.

Paint application for the HVAC skid structure shall be in accordance with 
specification section 09 97 13.26 COATING OF STEEL WATERFRONT STRUCTURES.

2.2.9.5   Skid Weight

Label the Weight of HVAC skid

At the completion of manufacture, weigh each skid level with all 
components installed to within ± 2%.

On each skid level, label its weight in bold, black numerals at least 2 
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inches high on all four sides of the skid structure.

All labels shall be constructed of photosensitive aluminum, or engraved 
stainless steel and mechanically fastened to rigid structure using 
stainless steel threaded fasteners.

Engraving shall be to a minimum depth of 0.2 millimeters (mm), filled with 
black paint.

Minimum label plate thickness shall be 0.5 millimeters (mm).

2.2.9.6   Lifting Padeye

Lifting Padeye Design Requirements

a.  Comply with specification 01 11 00 SUMMARY OF WORK, specifically 
sections 1.12.2 Lifting Plans, 1.13.g Load Tests of Padeyes, and 
Attachment B General Specification For Design and Installation of 
ILA's.

b.  The skid (bottom and top level) shall be provided with quantity four 
(4) permanently welded lifting padeyes.

c.  These attachments shall be oriented so that lifting slings do not pull 
out of the plane of the padeye by more than five (5) degrees.

d.  The lifting padeyes shall be designed to lift the entire HVAC skid 
system as one assembly using a single point crane lift.

e.  All calculations required for the design of the lift points shall be 
performed by a structural engineer and/or certified by a Professional 
Engineer. Calculations shall be provided to PNSY.

f.  If the final design required for the HVAC skid system dictates that a 
strong back or spreader beam must be used to lift the skid, the 
contractor shall specify the size and capacity needed.

g.  Lifting Labels: The lifting attachments shall be labeled with the 
working load limit (WLL) and the test date.The Contractor shall 
provide shop drawings of the Placards for review approval prior to 
install.

1.  A label shall show the enclosure weight, sling arrangement, 
minimum sling length, and equipment dimensions.

2.  Engraving shall be to a minimum depth of 0.2 millimeters (mm), 
filled with black paint.

3.  Minimum label plate thickness shall be 0.5 millimeters.

2.2.9.7   Lifting Padeye Load Test

a.  The Contractor shall perform load testing of padeyes in the presence 
of Government Witnesses. The testing of padeyes shall be performed in 
accordance with the Portsmouth Naval Shipyard Lifting and Handling 
Manual included as an Attachment to specification 01 11 00 SUMMARY OF 
WORK.  

At the completion of testing, the Contractor shall provide a summary 

SECTION 23 74 00  Page 36



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

of the testing methodology and results to the Government for 
review/record. Refer to the Attachment B of specification 01 11 00 
SUMMARY OF WORK.

2.2.9.8   Measuring Instruments

a.  Air Temperature Sensors

1. Discharge Air Temperature Sensor

a.  Weatherproof stainless steel probe type with brass fitting

b.  -30° F to 250° F range

c.  Resistance Temperature Detector (RTD) with transmitter in 
factory assembles weather proof box 

d.  +/- 0.02 degree F at 77 degrees F

e.  Direct mounted to discharge duct 

f.  4-20 mA output

g. Shall be used with 9 inch stainless steel thermo well welded to 
a half coupling on discharge duct

h. Provide conductive compound for thermowell

i. Basis of design model shall be: Kele
    Sensor Model: ST-W85E-XL9-XW
    Well: WSF-9
    Transmitter: T85U-14 (32-122 degF)

              

b. Mechanical gage panel

1. A panel shall be fabricated from Type 304 stainless steel and 
mounted on the bottom skid level structure in a convenient location 
that is easily viewable for someone standing next to the HVAC skid 
system. The following gages shall be installed on the panel and 
conspicuously labeled.

a. Pre-filter Differential Pressure

b. HEPA Filter Differential Pressure

c. Fan Inlet Air Flow sensor/transmitter

d. Exhaust Air Flow Sensor/Transmitter

e. Recirculation and Particulate sample probe Flow Pressure 
Switch/Transmitters

2.2.10   Electrical Requirements

All electrical work shall be done in accordance with the latest revision 
of the National Electrical Code (NEC). Comply with specification 26 00 
00.00 20 BASIC ELECTRICAL MATERIALS AND METHODS except for specific 
requirements referenced herein.
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2.2.10.1   Wiring, Termination and Terminal Block Identification:

All wiring and terminations/terminal blocks shall be identified in 
accordance with the following.

All wiring terminations at terminal blocks shall be labeled using industry 
standard heat shrink or slip-on type wire identification products.

Termination labels shall not be made of adhesive backed paper or clamped 
metal/plastic tags.

Conductors installed in conduit shall be copper 600-volt type THHN.  All 
conductors AWG No. 10 and larger, shall be stranded.  All conductors 
smaller than AWG No. 10 shall be solid.

All power and signal wiring connected to the Variable Frequency Drive 
(VFD) and Soft Starter shall utilize shielded cable with a 100% coverage 
foil and an 85% coverage copper braided shield (with a drain wire).

2.2.10.2   Conduit Installation.

All installed conduit shall meet the following requirements:

All conduit connections shall be made-up rain tight. All threaded conduit 
fittings shall be sealed with silicone sealant where O-rings or gaskets 
are not installed. All conduit bodies (i.e., LBs, LLs, LRs, pulling Ls, 
Tees,
etc.) shall utilize gasketed covers.

Low points in horizontal conduit runs shall include a fitting that can be 
opened to act as a means to drain any trapped water.

All conduit penetrations made in electrical enclosures/boxes and equipment 
shall be made in the bottom whenever possible and are to be watertight.

Any conduit penetrations made in the sides or tops of electrical 
enclosures/boxes and equipment, shall utilize a watertight conduit hub.

2.2.10.3   Electrical Components/boxes and Equipment

All electrical components/boxes and equipment shall have a NEMA 3R rating.

All electrical equipment used shall be Underwriter's Laboratory (UL) 
listed and approved unless otherwise permitted by PNSY and documented in 
writing prior to award.

The HVAC control system is to incorporate the following features:

Two (2) general purpose power, 120VAC, 20 Amp minimum, Ground Fault 
Circuit Interrupter (GFCI), straight blade, duplex receptacles shall be 
installed on the lower skid level at convenient location(s) to aid in 
performing maintenance and repair.

Each HVAC skid system shall incorporate an interlock through the fan 
pressure switch which shall prevent the condensing unit from operating if 
the recirculation fan is not running.

The interlock shall physically interrupt power to the condensing unit 
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control circuit.

2.2.10.4   Electric Heat Trace

Provide electric heat trace for the particulate sample probe tubing from 
the fan inlet to the exaust sample probe port. Heat trace shall be 
self-regulating cables which vary power output relative to the temperature 
of the surface of the pipe or tubing. The cable shall be designed such 
that it can be crossed over itself and cut to length in the field. 

The heating cable shall consist of two 16 AWG or larger nickel-plated 
copper bus wires, embedded in a sel-regulating polymeric core that 
controls power output so that the cable can be used directly on plastic or 
metallic pipes. Cables shall have a temperature identification number 
(T-rating) of T6 without the use of thermostats. A ground-fault protection 
device set at 30mA with nomial 100-ms response time shall be sued to 
protect each circuit. The heating cable shall have a tinned copper braid 
wire with a cross-sectional area being equal to or greater than the 
conductor cross-sectional area. The braid shall be protected from chemical 
attack and mechanical abuse by polyolefin or fluropolymer outer jacket. 

In order to provide rapid heat-up, and to prevent overheating of plastic 
pipe the heating cable shall have a minimum self-regulating index of 0.038 
W/deg F for the heating cable with an output of at 3 W/ft.

Apply to platstic tubing with aluminum tape and insulte with 1/2" closed 
cell elastomeric foam secured tightly to the tubing. Provide small pipe 
adapter kit for use on 1/4" tubing.

Provide a controller powered at 120V through an ambient sensing thermostat 
set at 40 deg F either directly or through an appropriate contactor.   

Self-regulating cable shall be designed for a useful life of 20 years of 
more with power on continuously. A warranty against manufacturing defects 
for a period of 10 years shall be available.

Provide basis of design RayChem 3BTV1, 120V, 3W/ft, or equal.

2.2.10.5   Fan Motor Variable Frequency Drive (VFD) Requirements

Schneider Electric E-Flex Variable Frequency Motor Controllers for HVAC 
and Pumping Applications or equivalent (as evidenced with supportive 
product specifications).

Quality Assurance: The VFD and all associated equipment shall be UL listed 
according to UL 508C Power Conversion Equipment.

a.  General Description of Fan Motor VFD:

1.  The AC Drive shall convert the input AC main power to an 
adjustable frequency and voltage.

2.  The input power section shall utilize a full wave bridge design. 
The rectifiers shall convert AC line power of fixed voltage and 
frequency to fixed DC voltage.

3.  The output power section shall change fixed DC voltage to 
adjustable frequency AC voltage.
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b.  Construction of Fan Motor (variable frequency drive) VFD:

The VFD package shall be enclosed in a NEMA type 3R or 4X enclosure 
and include the following:

1.  The VFD package shall include the AC Drive.

2.  The VFD package shall include a circuit breaker disconnect.

3.  The VFD package shall include 120 V control transformer.

4.  The VFD package shall include control circuit terminal board for 
digital and analog field wiring.

5.  Provisions shall be included for locking the disconnect in the OFF 
position with a padlock.

6.  All enclosure and heat sink fans shall be accessible from the 
front and shall not require the removal of the AC drive power 
converter for fan replacement.

c.  Application Data

1.  The VFD shall be sized to operate a variable torque load.

2.  The VFD shall be capable of a speed range from a minimum of 1.0 
Hertz to a maximum of 72 Hertz.  The contractor shall coordinate 
with the submitted fan motor to set the minumum speed in 
accordance with the recommendation from the motor manufacturer.

d.  Environmental Ratings:

1.  The AC Drive shall meet IEC 60664-1 Annex A, NEMA ICS 1, and UL 
standards.

2.  The AC Drive shall be designed to operate in an ambient 
temperature from 14 to 122 º F.

3.  The storage temperature range shall be -13 to 149 º F.

4.  The maximum relative humidity shall be 95% non-condensing .

5.  The AC drive shall be rated to operate at altitudes less than or 
equal to 3300 feet.

6.  The AC Drive shall meet the IEC 60721-3-3-3M3 operational 
vibration specification.

7.  The AC Drive shall include an option which will ensure that the 
drive is Seismic Qualified to 2003 IBC Level 3 “Extreme” rating 
with an Importance Factor IP=1.5.

e.  Ratings

1.  The AC Drive shall be designed to operate at 460 VAC.

2.  The AC Drive shall operate from an input frequency range of 60Hz 
±5%.
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3.  The displacement power factor shall not be less than 0.95 lagging 
under any speed or load condition.

4.  The efficiency of the AC Drive shall typically be 96% or greater.

5.  The variable torque rated AC Drive over current capacity shall not 
be less than 120% for one (1) minute.

6.  The output carrier frequency of the AC Drive shall be programmable 
at 0.5, 1, 2, 4, 8, or 12 kHz. In addition, the output carrier 
frequency shall be modulated around the selected frequency.

f.  Protection

1.  Upon power up, the AC Drive shall automatically test for valid 
operation of memory, loss of communication, DC to DC power supply, 
control power, and pre-charge circuit.

2.  The enclosure shall provide a fully coordinated 100,000 AIC 
current rating marked on the enclosure nameplate, with short 
circuit coordination to UL 508C Power Conversion Equipment and 
NEMA ICS 7.1.

3.  The AC Drive shall be protected against short circuits, between 
output phases and phase to ground.

4.  The AC Drive power converter shall have a ride-through function, 
which will allow the logic to maintain control for a minimum of 
one second.

5.  The AC Drive power converter shall have a solid state UL 508C 
listed overload protective device and meet IEC 60947.

6.  The output frequency shall be enabled to fold back when the drive 
is in an over current condition.

7.  There shall be three skip frequency ranges that can be programmed 
to a bandwidth of 0.1 to 10Hz.

g.  Adjustments and Configurations:

1.  The acceleration and deceleration ramp times shall be adjustable 
from 0.05 to 999.9 seconds. The minimum speed shall be coordinated 
and set based on the minimum speed rating for the associtaed fan 
motor.  

2.  The memory shall retain and record run status, detected fault 
type, motor current, output frequency, status word information in 
the diagnostic fault history.

h.  Keypad Display Interface:

1.  A graphic display interface shall offer the modification of AC 
Drive adjustments through a membrane keypad.

2.  All electrical values, configuration parameters, I/O assignments, 
application and activity function access, diagnostics fault 
history, local control, configuration storage, and diagnostics 
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shall be accessible.

3.  The AC Drive model number, torque type, software revision number, 
horsepower, output current, motor frequency, and motor voltage 
shall be listed on the drive identification portion of the LCD 
display.

i.  Operator Controls

1.  The control power for the digital inputs and outputs shall be 24 
VDC.

2.  The internal power supply shall incorporate automatic current 
fold-back that protects the internal power supply if incorrectly 
connected or shorted.

3.  The transistor logic outputs will be current limited and will not 
be damaged if shorted.

4.  Input/Output connection terminals shall be used on all logic and 
analog signal connections in the power converter.

5.  Two voltage free relay output contacts will be provided.

6.  One of the contacts will indicate the AC Drive detected fault 
status.

7.  The other contact shall indicate a drive run status.

j.  The motor/VFD controller enclosure shall have the following operator 
controls:

1.  Hand-Off-Auto switch.

2.  AFC-Off-Bypass switch (Adjustable Frequency Control).

3.  Start Pushbutton (Green).

4.  Stop Pushbutton (Red in color).

5.  Power on indication.

6.  Adjustable Frequency drive fault indication.

7.  Adjustable Frequency drive Run indication.

k.  The AC Drive shall include:

1.  Circuit breaker disconnect.

2.  Control circuit transformer.

3.  Harmonic Mitigation: The AC Drive shall include a line reactor or 
DC bus choke to reduce power system harmonics and provide power 
quality protection for the internally or externally mounted drive.

l.  Installation of AC Drive Equipment

1.  Before and during installation, the AC Drive equipment shall be 
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protected from water and site contaminants.

2.  Installation shall be in compliance with the manufacturer’s 
instructions, drawings, and recommendations.

2.2.11   PROCUREMENT QUALITY ASSURANCE

2.2.11.1   Examination At Origin

At the option of the Government, a representative of PNSY shall have the 
option of sending their technical representative(s) to perform equipment 
inspection at origin. The Contractor shall schedule and coordinate the 
inspection at origin. A minimum of 15 working-days notice prior to the 
inspection, the Contractor shall notify the PNSY Point of Contact of the 
scheduled date, time, and location of the inspection.

2.2.11.2   Inspection Requirements:

The Contractor shall be responsible for the performance of all inspection
requirements (examinations and tests) as specified herein.

The Contractor may use his own facility or any other facility suitable for 
the performance of the inspection requirements specified herein.

The Government reserves the right to perform any of the inspections set 
forth in this specification, where such inspections are deemed necessary 
to assure supplies and services conform to the prescribed requirements.

The inspection(s) set forth in this specification shall become part of the 
contractor’s overall inspection system or quality program.

The absence of any inspection requirements in the specification shall not 
relieve the contractor of the responsibility of assuring that all products 
or supplies submitted to the Government for acceptance comply with all
requirements of the contract.

Sampling inspections, as part of manufacturing operations, is an 
acceptable practice to ascertain conformance to requirements; however, 
this does not authorize submission of known defective material, either 
indicated or actual, nor does it commit the Government to accept defective 
material.

2.2.11.3   Operational Tests at Origin

The fully assembled HVAC skid systems shall be operated to demonstrate that
the design, construction, and performance criteria established in this 
document have been met. Note that in order to perform a test offsite, 
power and some control devices will need to be temporarily connected such 
as the PLC, VFD, indoor zone sensor. Coordinate with the controls 
contractor and Specification 40 95 00 CONTROLS AND INSTRUMENTATION. The 
goal of testing is to demonstrate airflow capacity modulation, cooling and 
heating operations, damper operations, and airflow measuring capacity. The 
tests may be performed by the Contractor, either by personnel of their 
service organization directly, or by an independent testing agency.

At the option of the Government, a representative of PSNY who shall have 
the option of sending their technical representative(s) to witness 
equipment testing at origin.
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The Contractor shall schedule and coordinate the test at origin.

A minimum of 15 working-days notice prior to the test, the Contractor 
shall notify the PNSY Point of Contact of the scheduled date, time, and 
location of the test.

Each HVAC skid system shall be field tested with only Farr 30/30 
pre-filters installed in the filter housing; HEPA filters are not required 
to be installed during field testing.

Operate and check-out the HVAC skid system components in accordance with 
their manufacturer’s instructions and the following additional checks:

a.  Coordinate with electrical contractor to verify correct motor phase 
and rotation on each motor upon arrival onsite. The electrical 
contractor shall make changes as needed if phase and rotation are not 
correct with assistance from the fabricating contractor.

b.  Verify that when the start button on VFD is depressed, the fan starts 
and has proper rotation and the condensing unit’s cooling functions 
and duct heater functions are enabled.

c.  Verify that when the stop button on the VFD is depressed, the fan 
stops, and the condensing unit’s cooling functions and duct heater 
functions are disabled.

d.  Perform an operation test of the heating and cooling stages by setting 
the zone sensor and set points as required.

e.  Perform an operational test of the GFCI general purpose power 
receptacles.

f.  Verify that when the HVAC power panel disconnect switch is placed in 
the “ON” position that the general purpose power receptacles are 
energized and a voltage reading of 120VAC ± 10% is obtained.

g.  Verify that the test and reset buttons of each GFCI receptacle 
functions properly.

h.  Adjust total air flow by cycling the VFD from 60 Hz to 20 Hz.

i.  Verify the fan and other components do not exhibit abnormal vibration.

If abnormal vibrations occur, document the frequency or frequency 
range at which the vibration occurs.

j.  Adjust recirculation air flow amount indicated on design drawings.

k.  Verify both air flow station gages indicate expected air flow rates.

l.  Verify the operation mode selector/indicator lights on the VFD 
enclosure are working properly.

m.  With the ventilation system running, verify operation of low flow 
switches for both heating and cooling by adjusting recirculation 
airflow through set point(s) using the VFD.
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2.2.11.4   Transportation of HVAC Skid Systems

The contractor shall notify the Contract Officer 30 working days in 
advance of the delivery to allow PNSY to prepare for the delivery.

When transporting the HVAC skid systems, blank off the duct openings, 
piping, fittings and conduit to prevent foreign material from entering the 
ductwork.  In addition, cover the skid system with shrink wrap.

Install temporary bracing and protection for components as necessary to 
prevent damage during shipment of equipment. Note that the total skid 
package will need to be separated prior to shipping.

Evacuate all piping before transport.

2.2.11.5   Quality Assurance at Destination

a.  Inspection at Destination: The HVAC skid systems delivered shall be 
inspected by the Government for damage incurred during shipment; also 
inspected will be mechanical and electrical integrity as follows:

1.  All welds shall be inspected for integrity and appearance.

2.  Surfaces shall be examined for sharp edges and burrs.

3.  Fasteners shall be checked for tightness and if loose, fixed to 
prevent loosening due to vibration.

4.  Paint will be checked for flaking and blistering.

5.  Electrical requirements shall be examined for compliance to the 
National Electrical Code, (NFPA 70 and 79) para: 2.3.

6.  The fit of parts shall be observed, with particular reference to 
the interchangeability of those that are likely to require 
replacement.

7.  Note: Faults will be duly recorded and presented to the contractor 
for rectification.

b.  Test at Destination: The HVAC skid systems and all associated 
equipment shall be set-up and tested by the contractor, with 
participation by the Government, in the area(s) designated by the 
receiving activity. The contractor shall provide all personnel, 
equipment, and supplies necessary for the complete set-up and testing 
of the proposed system.

1.  The Contractor shall provide and install the pre-filters and HEPA 
filters into the filter housing, and verify the housing and HEPA 
filters satisfactorily pass a DOP test (performed by PNSY).

2.  The Contractor shall coordinate a proposed testing schedule with 
the Receiving Activity Point of Contact at least 30 days prior to 
delivery of the finished components to PNSY.

3.  The testing schedule shall be subject to review and approval of 
the receiving activity.

4.  The schedule shall stagger the operational testing of each vent 
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skid and allow 1 day between testing of vent skids to facilitate 
connection of temporary power.

5.  Approval of testing schedule shall not relieve the Contractor of 
any responsibility for performance in accordance with the contract.

6.  Prior to commencing tests, the Contractor representative(s) shall 
meet in conference with the Shipyard Point Of Contact, shop 
supervision, and other necessary personnel to discuss and develop 
mutual understandings relative to safety, methods and schedules, 
security, waste management and any other subjects necessary for a 
smooth and successful operation.

7.  The Government will connect and provide electricity to the 
equipment, and provide the equipment necessary to connect the 
utilities.

8.  The Contractor shall provide all material handling equipment 
necessary to unload equipment, transport equipment to the test 
site, and any other equipment, (such as forklifts, Bobcats, 
man-lifts, etc.) necessary for continuous support of the 
installation and shall provide qualified personnel to operate it.

9.  All equipment functions shall be exercised to the extent necessary 
to prove proper operation in accordance with specification 
requirements.

10. The system shall function, without failure, for the duration of 
this test period.

11. If a failure occurs during the test period, the Contractor shall 
immediately affect repairs, and the tests may, at the Government’s 
option, be restarted from the first test.

12. Three failures without completion of the test period shall be 
considered cause for rejection of the system.

13. For the purpose of this test, a “failure” is defined as any 
equipment malfunction, which requires remedial action to restore 
the system to full operation in accordance with contract 
specifications.

14. Faults will be duly recorded and presented to the contractor for 
rectification.

15. The contractor shall conduct a noise level survey using a 
certified sound level measuring instrument.

a. Four random measurements shall be taken at locations on each 
side and end of the equipment.

b. For each measurement, the microphone shall be located on a 
straight line which is perpendicular to the surface/corner being 
measured and at a height of 72 inches.

c.  Upon satisfactory completion of delivery, inspection and testing of 
the system, all deliverables, and on-site training an authorized 
Government Representative shall process the “Acceptance" of the 
contract.

SECTION 23 74 00  Page 46



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

2.2.12   Warranty

Supplies and services furnished shall be covered by warranty from defects 
in design, materials and workmanship which shall conform to all the 
requirements of the contract.

Acceptance of warranty shall not minimize the rights of the Government 
under clauses in the contract, and in any conflict that arises between the 
terms and conditions of the contract and manufacturer’s warranty, the 
terms and conditions of the contract shall take precedence.

The warranty period shall be 12 months and shall commence from the date of 
Receipt Acceptance of all contract line items (CLINs).

Any item found to be defective shall be replaced or repaired by the 
contractor, at the Government’s facility, free of charge within 14 working 
days.

2.2.13   On-Site Personnel Training

Operational training shall be provided at PNSY.

Training shall be scheduled and tailored by mutual agreement between the 
Contractor and the receiving activity Contract Officer Representative. 
Training shall be completed within 60 days of equipment delivery to PNSY.

The contractor shall provide all training manuals and guides

The entire contractor cost of providing the training (including travel, 
per diem, etc.) shall be covered by this contract.

This training shall include equipment operation, weekly maintenance, and 
system troubleshooting of all equipment associated with this project.

2.2.14   Design Submittals at Time of Delivery

a.  Certificate of conformance to contract specifications is required.

b.  Contractor shall provide certified records for the following testing 
and information:

1.  HEPA filter housing leak testing per paragraph “Leak Testing”.

2.  Duct leak testing.

3.  Padeye testing.

4.  Contractor’s operational test at origin.

b.  OSHA Compliance Statement - The contractor shall provide signed, 
written certification of compliance to the requirements of 3.5.3 (OSHA 
Approved Certification) with the equipment and a copy to the Receiving
Activity’s Safety and Health Office. This certification shall be on 
manufacturer’s letterhead, and signed by a company official who is 
empowered to provide same. Failure to provide this certification will 
delay acceptance of the equipment, and could result in rejection for 
failure to comply with the terms of the contract.

SECTION 23 74 00  Page 47



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

c.  Contractor shall provide complete as-built drawing(s) of each HVAC 
skid system, seven (7) written copies and four (4) electronic copies 
on separate compact discs (CD). The written copies of the drawing(s) 
shall be a minimum of 11 inches wide x 17 inches high and have 
complete parts lists and fully dimensioned mechanical, electrical, and 
structural aspects of each HVAC skid system. The electronic drawing 
files shall AutoCAD dwg format.

d.  Contractor shall provide seven (7) written copies and four (4) CDs of 
the manufacturer’s installation, Operation and Maintenance manuals and 
replacement parts list, in PDF searchable format for each of the 
following
components:

1.  Recirculation Fan.

2.  Condensing Unit.

3.  Heat pump coil.

4.  Electric Duct Heater.

5.  Bag-in/Bag-out Filter Housing Unit.

6.  Airflow Measuring Stations.

7.  Recirculation Fan Motor.

8.  Exhaust Duct Damper.

9. Duct Silencer.

10. Gages and Air Flow Meters.

11. Flexible Connectors.

12. Variable Frequency Drive (VFD).

13. Electrical Components.

e.  Technical manuals shall be delivered within ten (10) days of equipment 
delivery. The technical manuals shall include all mechanical and 
electrical schematics showing discrete components/block 
diagrams/wiring diagrams
with inputs and outputs identified/system electrical interface 
documents and drawings for the specific model of all machine 
quipment/drives/controls supplied.

1.  Information shall be adequate to permit troubleshooting and repair 
of the equipment by journeymen level personnel.

2.  Information to reflect the unit and its components in the “as 
built” configuration.

3.  The information contained in the manual(s) shall be in the English 
language.

4.  The information contained in the manual(s) shall be in imperial 
units of measure.
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5.  Illustration and Schematic drawings of all utilities.

6.  Electrical schematics must document the complete “as built” 
configuration detailing all connections between manufacturers’ 
components and vent skid electrical panels.

7.  Illustrations of all major components.

8.  A detailed explanation of control system operation and overall 
system operation.

9.  A tabular listing of all set points, alarm conditions, and 
expected operating ranges for each of the sensors and gages.

10. Operating procedures for start-up, operation, shutdown, and 
extended shutdown of the system.

11. An illustrated listing of parts, part numbers, and manufacturer 
contact information. Where this information is contained in the 
individual component manuals, and is complete, it does not need to 
be reproduced.

12. Manufacturer’s (vendor) Operation and Maintenance manuals and 
drawings for individual components may be provided to supplement 
the data provided in the operating manual. Data provided in the 
supplied vendor manuals
does not need to be duplicated in the “complete system operating 
manual”.

2.2.15   DELIVERY

2.2.15.1   Delivery Date

The completed HVAC skid systems and spare parts shall be delivered to the 
Government’s facility at PNSY, with the initial shipment of all four (4) 
HVAC skid systems 280 days after award.

2.2.15.2   Arrival Of Personnel

The receiving activity shall be notified no less than 48 hours prior to 
the arrival at the site of the contractor’s installation personnel or any 
equipment associated with this contract.

2.2.15.3   Shipment Of Materials

Shipment of materials shall be coordinated with receiving activity point 
of contact.

Material transportation from the manufacturer’s facility to the work site 
shall be the responsibility of the Contractor.

Limited secured storage areas at the facility will not permit the 
Government to store material for extended periods of time.

Early shipment of materials, without the permission of the receiving 
activity shall be refused.

SECTION 23 74 00  Page 49



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

2.2.15.4   Packing Materials

The HVAC system shall be protected against damage and contamination during 
shipment. The HVAC skid system shall be delivered in working condition, 
free of damage, and clean on the interior of the system components.
Prior to shipping, louvered openings shall be covered and open fittings 
capped or plugged.

2.2.15.5   Delivery of equipment shall be to:

Portsmouth Naval Shipyard

2.2.15.6   Turn Key

This is a “Turn-Key” System. It is the Government’s intent that the 
Contractor deliver a fully operational and functional system meeting the 
requirements stated herein prior to acceptance by the receiving activity 
and final payment by the Government. Delivery of this “Turn Key” system 
shall occur when all deliverable items of this contract have been 
received, tested and made operational and the contractor has demonstrated 
(and the receiving activity has confirmed) that the system meets or 
exceeds the requirements set forth in this specification and is ready for 
Government use. Delivery of all four (4) complete HVAC skid systems and 
all accompanying documentation to the Government’s facility

PART 3   EXECUTION

3.1   OPERATION AND MAINTENANCE

Submit 6 copies of the operation and maintenance manuals 30 calendar days 
prior to testing the packaged air-conditioning units.  Update and resubmit 
data for final approval no later than 30 calendar days prior to contract 
completion.

Contractor shall submit separate O&M Data for each enclosure as follows:

M-140 Operation and Maintenance
DRE-7 Operation and Maintenance
RAE Operation and Maintenance

       -- End of Section --
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SECTION 23 83 00.00 20

ELECTRIC SPACE HEATING EQUIPMENT
04/06

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014) National Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 1025 (1980; R 1990, Bul. 1991) Electric Air 
Heaters

UL 1042 (2009; Reprint Sep 2014) Electric 
Baseboard Heating Equipment

1.2   GENERAL REQUIREMENTS

Section 26 00 00.00 20 BASIC ELECTRICAL MATERIALS AND METHODS, applies to 
this section, with the additions and modifications specified herein.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  
Approval by the Architect or Engineer of Record is required for submittals 
with an "AE" designation. When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government. Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

M-140 Heater installation drawing; G, AE
DRE-7 Heater installation drawing; G, AE
RAE Heater installation drawing; G, AE
Passageway Heater installation drawing; G, AE

SD-03 Product Data

Electric unit heaters; G, AE

Electric baseboard units; G, AE

Thermostat; G, AE

Unit thermostat; G, AE
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SD-06 Test Reports

Operational Tests; G

Insulation Resistance Tests; G

SD-10 Operation and Maintenance Data

M-140 Electric unit heaters; G, Data Package 5
DRE-7 Electric unit heaters; G, Data Package 5
RAE Electric unit heaters; G, Data Package 5

Electric baseboard  units; G, Data Package 5

  Submit in accordance with Section 01 78 23 OPERATION AND 
MAINTENANCE DATA.

PART 2   PRODUCTS

2.1   ELECTRIC UNIT HEATERS

UL 1025 ; wattage, voltage, phase, number of steps, Btu/hrand CFM as 
indicated.  Provide control-circuit terminals and single source of power 
supply.  Heaters 5 Kw and larger shall be 3-phase, with load balanced on 
each of the three phases.  Limit leaving air temperature to 140 degrees F 
with entering air of 60 degrees F.

Contractor shall provide O&M data separately for each enclosure as follows:

M-140 Electric unit heaters
DRE-7 Electric unit heaters
RAE Electric unit heaters

2.1.1   Enclosure

Minimum 20 gage steel.

2.1.2   Heating Element

Nickel chromium heating wire element, free from expansion noise and 60 Hz 
hum.  Embed element in magnesium-oxide insulating refractory.  Seal 
element in high-mass steel or corrosion-resisting metallic sheath with 
fins.  Enclose element ends in terminal box.  Provide not more than six 
fins per inch.  Limit fin surface temperature 550 degrees F at any point 
during normal operation.

2.1.3   Controls

Include limit controls for overheat protection of heaters.  For remote 
thermostatic operation, provide contactor rated for 100,000 duty cycles.  
Provide a control transformer if needed to supply 120-volt thermostat 
control circuit for each heater.

2.1.4   Wiring

Completely factory-prewired to terminal strips, ready to receive branch 
circuit and control connections for 140 degrees F  wiring.
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2.1.5   Thermostat

Provide tamper resistant space thermostat, adjustable without requiring 
removal of heater components.  Thermostat operating range shall be 
approximately 50 degrees F to a maximum of 75 degrees F with operating 
differential of 3 degrees F or less.

2.1.6   Disconnect Means

Provide factory-installed safety disconnect switch in the housing or in an 
auxiliary matching control section with "off" position marking on the face 
plate.

2.2   ELECTRIC BASEBOARD UNITS

UL 1042 ; wattage, voltage, phase, Btu per hour output indicated.  Provide 
units complete with heating elements, mounting brackets, end closures, 
splice plates, interior and exterior corners and accessible wiring 
compartment.  Limit outlet air temperature and enclosure surfaces to 200 
degrees F under continuous operating conditions.

2.2.1   Enclosure

Fabricate from steel not less than 18 gage. Provide factory applied 
rust-inhibiting paint finish.  Locate terminal blocks for branch circuit 
conductor and control wiring connections from the right or left side 
Wiring shall conform to NFPA 70 .

2.2.2   Accessories

Where continuous wall-to-wall installations are indicated, provide 
accessories; including corner fittings, fillers, splice plates, and end 
caps.  Accessories shall have the same profile as the basic unit, and 
contain no sharp edges.  

2.2.3   Limit Control

Provide thermal overload and over voltage protection.

2.2.4   Disconnect Means

Provide factory-installed safety disconnect switch in the housing or in an 
auxiliary matching control section with "off" position marking on the face 
plate.

2.2.5   Unit Thermostat

Provide tamper resistant space tool adjustable thermostat, without 
requiring removal of cabinet parts.  Thermostat, operating range shall be 
approximately 50 degrees F to a maximum of 75 degrees F with operating 
differential of 3 degrees F or less.

PART 3   EXECUTION

3.1   INSTALLATION

Install in conformance with the approved heater installation drawing, 
NFPA 70 , UL listing, and manufacturer's instructions, with necessary 
clearances for air circulation, maintenance, inspection, service testing 
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and repair.  Connect to electrical supply in accordance with Section 
26 20 00 INTERIOR DISTRIBUTION SYSTEM.

The Contractor shall submit installation drawings for each enclosure as 
follows:

M-140 Heater installation drawing
DRE-7 Heater installation drawing
RAE Heater installation drawing
Passageway Heater installation drawing

3.1.1   Unit Heaters

Mount units plumb, square and level with ceiling and walls.

3.1.2   Remote Thermostat

Mount remote room space thermostats  4 feet 6 inches above finished floor 
on wall.  Connect remote thermostats with conduit and wiring to heaters as 
indicated.

3.1.3   Baseboard Heaters

Verify manufacturer's clearance requirements from electrical cords, 
drapes, and other furnishings.

3.2   FIELD QUALITY CONTROL

Provide necessary personnel, instruments, and equipment to perform tests.  
Notify the Contracting Officer 5 working days prior to scheduled testings 
and locations.

3.2.1   Field Inspection

Prior to initial operation, inspect installed equipment for conformance 
with drawings and specifications.

3.2.2   Insulation Resistance Tests

Test 600-volt wiring to verify that no short circuits or grounds exist.
Tests shall be made using an instrument which applies a voltage of 
approximately 500 volts and provides a direct reading of resistance in 
ohms.

3.2.3   Operational Tests

Test equipment circuits and devices to demonstrate proper operation.Test 
each item of control equipment not less than 5 times.
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        -- End of Section --
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SECTION 26 00 00.00 20

BASIC ELECTRICAL MATERIALS AND METHODS
07/06

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100 (2000; Archived) The Authoritative 
Dictionary of IEEE Standards Terms

IEEE C2 (2012; Errata 2012; INT 1-4 2012) National 
Electrical Safety Code

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2008) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014) National Electrical Code

1.2   RELATED REQUIREMENTS

This section applies to certain sections of Division 23, HEATING 
VENTILATING AND AIR CONDITIONING.  This section applies to all sections of 
Division 26, ELECTRICAL of this project specification unless specified 
otherwise in the individual sections.  This section has been incorporated 
into, and thus, does not apply to, and is not referenced in the following 
sections.

Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM
Section 26 51 00 INTERIOR LIGHTING  
Section 26 56 00 EXTERIOR LIGHTING 
Section 27 10 00 BUILDING TELECOMMUNICATIONS CABLING SYSTEM

1.3   DEFINITIONS

a.  Unless otherwise specified or indicated, electrical and electronics 
terms used in these specifications, and on the drawings, shall be as 
defined in IEEE 100 .

b.  The technical sections referred to herein are those specification 
sections that describe products, installation procedures, and 
equipment operations and that refer to this section for detailed 
description of submittal types.

c.  The technical paragraphs referred to herein are those paragraphs in 
PART 2 - PRODUCTS and PART 3 - EXECUTION of the technical sections 
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that describe products, systems, installation procedures, equipment, 
and test methods.

1.4   ELECTRICAL CHARACTERISTICS

Electrical characteristics for this project shall be 480 V primary, three 
phase, three wire plus ground, 60 Hz, and 208 volts secondary, three 
phase, four wire.   Final connections to the power distribution system at 
the existing load house shall be made by Portsmouth Naval Shipyard or the 
Government.

1.5   ADDITIONAL SUBMITTALS INFORMATION

Submittals required in other sections that refer to this section must 
conform to the following additional requirements as applicable.

1.5.1   Shop Drawings (SD-02)

Include wiring diagrams and installation details of equipment indicating 
proposed location, layout and arrangement, control panels, accessories, 
piping, ductwork, and other items that must be shown to ensure a 
coordinated installation.  Wiring diagrams shall identify circuit 
terminals and indicate the internal wiring for each item of equipment and 
the interconnection between each item of equipment.  Drawings shall 
indicate adequate clearance for operation, maintenance, and replacement of 
operating equipment devices.

1.5.2   Product Data (SD-03)

Submittal shall include performance and characteristic curves.

1.6   QUALITY ASSURANCE

1.6.1   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction," or words of 
similar meaning, to mean the Contracting Officer.  Equipment, materials, 
installation, and workmanship shall be in accordance with the mandatory 
and advisory provisions of NFPA 70  unless more stringent requirements are 
specified or indicated.

1.6.2   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products shall have been in 
satisfactory commercial or industrial use for 2 years prior to bid 
opening.  The 2-year period shall include applications of equipment and 
materials under similar circumstances and of similar size.  The product 
shall have been on sale on the commercial market through advertisements, 
manufacturers' catalogs, or brochures during the 2-year period.  Where two 
or more items of the same class of equipment are required, these items 
shall be products of a single manufacturer; however, the component parts 
of the item need not be the products of the same manufacturer unless 
stated in the technical section.
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1.6.2.1   Alternative Qualifications

Products having less than a 2-year field service record must be approved 
by the government and will only be acceptable if a certified record of 
satisfactory field operation for not less than 6000 hours, exclusive of 
the manufacturers' factory or laboratory tests, is furnished.

1.6.2.2   Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site 
shall not be used, unless specified otherwise.

1.7   WARRANTY

The equipment items shall be supported by service organizations which are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

1.8   POSTED OPERATING INSTRUCTIONS

Provide for each system and principal item of equipment as specified in 
the technical sections for use by operation and maintenance personnel.  
The operating instructions shall include the following:

a.  Wiring diagrams, control diagrams, and control sequence for each 
principal system and item of equipment.

b.  Start up, proper adjustment, operating, lubrication, and shutdown 
procedures.

c.  Safety precautions.

d.  The procedure in the event of equipment failure.

e.  Other items of instruction as recommended by the manufacturer of each 
system or item of equipment.

1.9   MANUFACTURER'S NAMEPLATE

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

1.10   ELECTRICAL REQUIREMENTS

Electrical installations shall conform to IEEE C2 , NFPA 70 , and 
requirements specified herein.

1.11   INSTRUCTION TO GOVERNMENT PERSONNEL

Where specified in the technical sections, furnish the services of 
competent instructors to give full instruction to designated Government 
personnel in the adjustment, operation, and maintenance of the specified 
systems and equipment, including pertinent safety requirements as 
required. Instructors shall be thoroughly familiar with all parts of the 
installation and shall be trained in operating theory as well as practical 
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operation and maintenance work.  Instruction shall be given during the 
first regular work week after the equipment or system has been accepted 
and turned over to the Government for regular operation.  The number of 
man-days (8 hours per day) of instruction furnished shall be as specified 
in the individual section. 

PART 2   PRODUCTS

2.1   FACTORY APPLIED FINISH

Electrical equipment shall have factory-applied painting systems which 
shall, as a minimum, meet the requirements of NEMA 250 
corrosion-resistance test and the additional requirements specified in the 
technical sections.

PART 3   EXECUTION

3.1   FIELD APPLIED PAINTING

Paint electrical equipment as required to match finish of adjacent 
surfaces or to meet the indicated or specified safety criteria.  Painting 
shall be as specified in the section specifying the associated electrical 
equipment.

3.2   FIELD FABRICATED NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as 
indicated.  Fasten nameplates to the device with a minimum of two 
sheet-metal screws or two rivets.

3.3   WARNING SIGN MOUNTING

Provide the number of signs required to be readable from each accessible 
side, but space the signs a maximum of 30 feet apart.

        -- End of Section --
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SECTION 26 05 00.00 40

COMMON WORK RESULTS FOR ELECTRICAL
11/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D709 (2001; R 2007) Laminated Thermosetting 
Materials

ELECTRONIC INDUSTRIES ALLIANCE (EIA)

EIA 480 (1981) Toggle Switches

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE Stds Dictionary (2009) IEEE Standards Dictionary: Glossary 
of Terms & Definitions

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI Z535.1 (2006; R 2011) American National Standard 
for Safety--Color Code

ANSI/NEMA OS 1 (2008; Amd 2010) Sheet-Steel Outlet Boxes, 
Device Boxes, Covers, and Box Supports

NEMA FB 1 (2012) Standard for Fittings, Cast Metal 
Boxes, and Conduit Bodies for Conduit, 
Electrical Metallic Tubing, and Cable

NEMA KS 1 (2001; R 2006) Enclosed and Miscellaneous 
Distribution Equipment Switches (600 V 
Maximum)

NEMA RN 1 (2005) Polyvinyl-Chloride (PVC) Externally 
Coated Galvanized Rigid Steel Conduit and 
Intermediate Metal Conduit

NEMA TC 2 (2003) Standard for Electrical Polyvinyl 
Chloride (PVC) Conduit

NEMA TC 3 (2004) Standard for Polyvinyl Chloride 
(PVC) Fittings for Use With Rigid PVC 
Conduit and Tubing

NEMA WD 6 (2002; R 2008) Wiring Devices Dimensions 
Specifications
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NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014) National Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 1 (2005; Reprint Jul 2012) Standard for 
Flexible Metal Conduit

UL 6 (2007; reprint Nov 2014) Electrical Rigid 
Metal Conduit-Steel

UL 797 (2007; Reprint Dec 2012) Electrical 
Metallic Tubing -- Steel

1.2   DEFINITIONS

a.  Unless otherwise specified or indicated, electrical and electronics 
terms used in these specifications, and on the drawings, shall be as 
defined in IEEE Stds Dictionary .

b.  The technical sections referred to herein are those specification 
sections that describe products, installation procedures, and 
equipment operations and that refer to this section for detailed 
description of submittal types.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Conduits, Raceway sand Fittings; G, AE

Wire and Cable; G, AE

Splices and Connectors; G, AE

Switches; G, AE

Outlets, Outlet Boxes, and Pull Boxes; G, AE

SD-03 Product Data

Submit manufacturer's catalog data for the following items:

Conduits, Raceways and Fittings; G, AE

Wire and Cable; G, AE

Splices and Connectors; G, AE

Switches; G, AE
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Outlets, Outlet Boxes, and Pull Boxes; G, AE

Spare Parts; G, AE

Certification; G, AE

SD-06 Test Reports

Continuity Test; G

Phase-Rotation Tests; G

Insulation Resistance Test; G

SD-08 Manufacturer's Instructions

Submit Manufacturer's Instructions; G

1.4   PREVENTION OF CORROSION

Protect metallic materials against corrosion.  Provide equipment 
enclosures with the standard finish by the manufacturer when used for most 
indoor installations.  Do not use aluminum when in contact with earth or 
concrete and, where connected to dissimilar metal, protect by approved 
fittings and treatment.  Ferrous metals such as, but not limited to, 
anchors, bolts, braces, boxes, bodies, clamps, fittings, guards, nuts, 
pins, rods, shims, thimbles, washers, and miscellaneous spare parts not of 
corrosion-resistant steel shall be hot-dip galvanized except where other 
equivalent protective treatment is specifically approved in writing.

1.5   GENERAL REQUIREMENTS

Submit material, equipment, and fixture lists for the following items 
showing manufacturer's style or catalog numbers, specification and drawing 
reference numbers, warranty information, and fabrication site.

Submit manufacturer's instructions including special provisions required 
to install equipment components and system packages.  Special notices 
shall detail impedances, hazards and safety precautions.

Submit certification required to install equipment components and system 
packages.

1.6   POSTED OPERATING INSTRUCTIONS

Provide for each system and principal item of equipment as specified in 
the technical sections for use by operation and maintenance personnel.  
The operating instructions shall include the following:

a.  Wiring diagrams, control diagrams, and control sequence for each 
principal system and item of equipment.

b.  Start up, proper adjustment, operating, lubrication, and shutdown 
procedures.

c.  Safety precautions.
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d.  The procedure in the event of equipment failure.

e.  Other items of instruction as recommended by the manufacturer of each 
system or item of equipment.

1.7   MANUFACTURER'S NAMEPLATE

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

1.8   FIELD FABRICATED NAMEPLATES

ASTM D709.  Provide laminated plastic nameplates for each equipment 
enclosure, relay, switch, and device; as specified in the technical 
sections or as indicated on the drawings.  Each nameplate inscription 
shall identify the function and, when applicable, the position.  
Nameplates shall be melamine plastic, 0.125 inch thick, white with black 
center core.  Surface shall be matte finish.  Corners shall be square.  
Accurately align lettering and engrave into the core.  Minimum size of 
nameplates shall be one by 2.5 inches.  Lettering shall be a minimum of 
0.25 inch high normal block style.

1.9   WARNING SIGNS

Provide warning signs for the enclosures of electrical equipment including 
substations, pad-mounted transformers, pad-mounted switches, generators, 
and switchgear having a nominal rating exceeding 600 volts.

b.  When such equipment is guarded by a fence, mount signs on the fence.  
Provide metal signs having nominal dimensions of 14 by 10 inches with 
the legend "DANGER HIGH VOLTAGE KEEP OUT" printed in three lines of 
nominal 3 inch high white letters on a red and black field.

PART 2   PRODUCTS

2.1   MATERIALS

Materials and equipment to be provided shall be the standard cataloged 
products of manufacturers regularly engaged in the manufacture of the 
products.

2.1.1   Rigid Steel Conduit

Rigid steel conduit shall comply with UL 6  and be galvanized by the 
hot-dip process.  Rigid steel conduit shall be  polyvinylchloride (PVC) 
coated in accordance with NEMA RN 1, where underground and in corrosive 
areas,  or must be painted with bitumastic.

Fittings for rigid steel conduit shall be threaded.

Gaskets shall be solid.  Conduit fittings with blank covers shall have 
gaskets, except in clean, dry areas or at the lowest point of a conduit 
run where drainage is required.
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Covers shall have captive screws and  be accessible after the work has 
been completed.

2.1.2   Electrical Metallic Tubing (EMT)

EMT shall be in accordance with UL 797  and  be zinc coated steel.  
Couplings and connectors shall be zinc-coated, raintight, gland 
compression with insulation throat.  Crimp, spring, or setscrew type 
fittings are not acceptable.

2.1.3   Flexible Metallic Conduit

Flexible metallic conduit shall comply with UL 1  and be galvanized steel.

Fittings for flexible metallic conduit shall be specifically designed for 
such conduit.

Provide liquidtight flexible metallic conduit with a protective jacket of 
PVC extruded over a flexible interlocked galvanized steel core to protect 
wiring against moisture, oil, chemicals, and corrosive fumes.

Specifically design fittings for liquidtight flexible metallic conduit for 
such conduit.

2.1.4   Rigid Nonmetallic Conduit

Rigid nonmetallic conduit shall comply with NEMA TC 2 and NEMA TC 3 with 
wall thickness not less than Schedule 40.

2.2   WIRE AND CABLE

Conductors installed in conduit shall be copper 600-volt type THHN or XHHW.  
All conductors AWG No. 12 and larger, shall be stranded.  All conductors 
smaller than AWG No. 12 shall be solid.

Flexible cable shall be Type SO and contain a grounding conductor with 
green insulation.

Conductors installed in plenums shall be marked plenum rated.

2.3   SPLICES AND CONNECTORS

Make all splices in AWG No. 8 and smaller with approved insulated 
electrical type connectors .

Make all splices in AWG No. 6 and larger with indentor crimp-type 
connectors and compression tools .  Joints shall be wrapped with an 
insulating tape that has an insulation and temperature rating equivalent 
to that of the conductor.

2.3.1   Duraline Cable Connectors

Make all portable power cable connections using Duraline E1023 Series J 
Style shrouded Connectors. Connectors shall be crimp style in-line 
latching type connectors. Provide male or female type connector as 
indicated on drawings. 
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2.4   SWITCHES

2.4.1   Safety Switches

Safety switches shall comply with NEMA KS 1, and be the heavy-duty type 
with enclosure, voltage, current rating, number of poles, and fusing as 
indicated.  Switch construction shall be such that, when the switch handle 
in the "ON" position, the cover or door cannot be opened.  Cover release 
device shall be coinproof and  be so constructed that an external tool 
shall be used to open the cover.  Make provisions to lock the handle in 
the "OFF" position, but the switch shall not be capable of being locked in 
the "ON" position.

Provide switches of the quick-make, quick-break type.  Approve terminal 
lugs for use with copper conductors.

Safety color coding for identification of safety switches shall conform to 
ANSI Z535.1 .

2.4.2   Toggle Switches

Toggle switches shall comply with EIA 480 , control incandescent, mercury, 
and fluorescent lighting fixtures and be of the heavy duty, general 
purpose, noninterchangeable flush-type.

Toggle switches shall be commercial grade toggle type, single -pole, three 
-way two-position devices rated 20 amperes at 277 volts, 60 hertz 
alternating current (ac) only.

All toggle switches shall be products of the same manufacturer.

2.5   RECEPTACLES

Receptacles shall be commercial grade, 20A, 125 VAC, 2-pole, 3-wire duplex 
conforming to NEMA WD 6, NEMA 5-20R.

2.6   OUTLETS, OUTLET BOXES, AND PULL BOXES

Outlet boxes for use with conduit systems shall be in accordance with 
NEMA FB 1  and ANSI/NEMA OS 1  and  be not less than 1-1/2 inches deep.  
Furnish all pull and junction boxes with screw-fastened covers.

PART 3   EXECUTION

3.1   CONDUITS, RACEWAYS AND FITTINGS

Conduit runs between outlet and outlet, between fitting and fitting, or 
between outlet and fitting shall not contain more than the equivalent of 
three 90-degree bends, including those bends located immediately at the 
outlet or fitting.

Do not install crushed or deformed conduit.  Avoid trapped conduit runs 
where possible.  Take care to prevent the lodgment of foreign material in 
the conduit, boxes, fittings, and equipment during the course of 
construction.  Clear any clogged conduit of obstructions or be replaced.

Conduit and raceway runs concealed in or behind walls, above ceilings, or 
exposed on walls and ceilings may be electrical metallic tubing (EMT).
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Rigid steel conduit shall be installed where conduit is subject to 
mechanical damage.

3.1.1   Rigid Steel Conduit

Make field-made bends and offsets with approved hickey or conduit bending 
machine.  Conduit elbows larger than 2-1/2 inches shall be long radius.

Provide all conduit stubbed-up through concrete floors for connections to 
free-standing equipment with the exception of motor-control centers, 
cubicles, and other such items of equipment, with a flush coupling when 
the floor slab is of sufficient thickness.  Otherwise, provide a floor box 
set flush with the finished floor.  Conduits installed for future use 
shall be terminated with a coupling and plug set flush with the floor.

3.1.2   Electrical Metallic Tubing (EMT)

EMT shall be grounded in accordance with NFPA 70 , using pressure grounding 
connectors especially designed for EMT.

3.1.3   Flexible Metallic Conduit

Use flexible metallic conduit to connect recessed fixtures from outlet 
boxes in ceilings, transformers, and other approved assemblies.

Bonding wires shall be used in flexible conduit as specified in NFPA 70 , 
for all circuits.  Flexible conduit shall not be considered a ground 
conductor.

Electrical connections to vibration-isolated equipment shall be made with 
flexible metallic conduit.

Liquidtight flexible metallic conduit shall be used in wet and oily 
locations and to complete the connection to motor-driven equipment.

3.1.4   Rigid Nonmetallic Conduit

Rigid PVC conduit shall be direct buried.

A green insulated copper grounding conductor shall be in conduit with 
conductors and be solidly connected to ground at each end.  Grounding 
wires shall be sized in accordance with NFPA 70 .

3.2   WIRING

480/277V Feeder and branch circuit conductors shall be color coded as 
follows:

  CONDUCTOR            COLOR AC

  Phase A              Brown  

  Phase B              Orange 

  Phase C              Yellow 

  Neutral              White                 

  Equipment Grounds    Green                                    
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  CONDUCTOR            COLOR AC

208/120V Feeder and branch circuit conductors shall be color coded as 
follows:

  CONDUCTOR            COLOR AC

  Phase A              Black  

  Phase B              Red 

  Phase C              Blue 

  Neutral              White                 

  Equipment Grounds    Green                                    

Conductors up to and including AWG No. 2 shall be manufactured with 
colored insulating materials.  Conductors larger than AWG No. 2 shall have 
ends identified with color plastic tape in outlet, pull, or junction boxes.

Splice in accordance with the NFPA 70 .  Provide conductor identification 
within each enclosure where a tap, splice, or termination is made and at 
the equipment terminal of each conductor.  Terminal and conductor 
identification shall match as indicated.

Where several feeders pass through a common pullbox, the feeders shall be 
tagged to clearly indicate the electrical characteristics, circuit number, 
and panel designation.

3.3   SAFETY SWITCHES

Securely fasten switches to the supporting structure or wall, utilizing a 
minimum of four 1/4 inch bolts.  Do not use sheet metal screws and small 
machine screws for mounting.  Do not mount switches in an inaccessible 
location or where the passageway to the switch may become obstructed.  
Mounting height shall be 5 feet above floor level, when possible.

3.4   WIRING DEVICES

3.4.1   Wall Switches and Receptacles

Install wall switches and receptacles so that when device plates are 
applied, the plates will be aligned vertically to within 1/16 inch.

Ground terminal of each flush-mounted receptacle shall be bonded to the 
outlet box with an approved green bonding jumper when used with dry wall 
type construction.

3.4.2   Device Plates

Device plates for switches that are not within sight of the loads 
controlled shall be suitably marked with a description of the loads.

Device plates and receptacle cover plates for receptacles other than 
125-volt, single-phase, duplex, convenience outlets shall be suitably 
marked, showing the circuit number, voltage, frequency, phasing, and 
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amperage available at the receptacle.

Device plates for convenience outlets shall be similarly marked indicating 
the supply panel and circuit number.

3.5   BOXES AND FITTINGS

Furnish and install pullboxes where necessary in the conduit system to 
facilitate conductor installation.  Conduit runs longer than 100 feet or 
with more than three right-angle bends shall have a pullbox installed at a 
convenient intermediate location.

Securely mount boxes and enclosures to the building structure with 
supporting facilities independent of the conduit entering or leaving the 
boxes.

Empty pull boxes shall have pull strings installed to all connected 
conduits.

Mounting height of wall-mounted outlet and switch boxes, measured between 
the bottom of the box and the finished floor, shall be 18 inches, unless 
otherwise specified on drawings.

3.6   PANELBOARDS

Securely mount panelboards so that the top operating handle does not 
exceed 72-inches above the finished floor.  Do not mount equipment within 
36 inches of the front of the panel.  Directory card information shall be 
complete and typewritten, handwritten directory cards are not acceptable.

3.7   DRY-TYPE DISTRIBUTION TRANSFORMERS

Connect dry-type transformers with flexible metallic conduit.

3.8   IDENTIFICATION PLATES AND WARNINGS

Furnish and install identification plates for lighting and power 
panelboards, motor control centers, all line voltage heating and 
ventilating control panels, fire detector and sprinkler alarms, door 
bells, pilot lights, disconnect switches, manual starting switches, and 
magnetic starters.  Process control devices and pilot lights shall have 
identification plates.

Furnish identification plates for all line voltage enclosed circuit 
breakers, identifying the equipment served, voltage, phase(s) and power 
source in accordance with 26 20 00.  Circuits 480 volts and above shall 
have conspicuously located warning signs in accordance with OSHA 
requirements.

3.9   FIELD TESTING

Submit Test Reports in accordance with referenced standards in this 
section.

After completion of the installation and splicing, and prior to energizing 
the conductors, perform  wire and cable continuity and insulation tests as 
herein specified before the conductors are energized.
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Contractor shall provide all necessary test equipment, labor, and 
personnel to perform the tests, as herein specified.

Isolate completely all wire and cable from all extraneous electrical 
connections at cable terminations and joints.  Substation and switchboard 
feeder breakers, disconnects in combination motor starters, circuit 
breakers in panel boards, and other disconnecting devices shall be used to 
isolate the circuits under test.

Perform insulation-resistance test on each field-installed conductor with 
respect to ground and adjacent conductors.  Applied potential shall be 500 
volts dc for 300 volt rated cable and 1000 volts dc for 600 volt rated 
cable.  Take readings after 1 minute and until the reading is constant for 
15 seconds.  Minimum insulation-resistance values shall not be less than 
25 Megohms for 300 volt rated cable and 100 Megohms for 600 volt rated 
cable.  For circuits with conductor sizes 8AWG and smaller insulation 
resistance testing is not required.

Perform continuity test to insure correct cable connection (i.e correct 
phase conductor, grounded conductor, and grounding conductor wiring) 
end-to end.  Any damages to existing or new electrical equipment resulting 
from contractor mis-wiring will be repaired and re-verified at 
contractor's expense.  All repairs shall be approved by the CO prior to 
acceptance of the repair.

Conduct phase-rotation tests on all three-phase circuits using a 
phase-rotation indicating instrument.  Perform phase rotation of 
electrical connections to connected equipment clockwise, facing the source.

Final acceptance will depend upon the successful performance of wire and
cable under test.  Do not energize any conductor until the final test 
reports are reviewed and approved by the CO.

        -- End of Section --
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SECTION 26 20 00

INTERIOR DISTRIBUTION SYSTEM
08/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM B1 (2012) Standard Specification for 
Hard-Drawn Copper Wire

ASTM B8 (2011) Standard Specification for 
Concentric-Lay-Stranded Copper Conductors, 
Hard, Medium-Hard, or Soft

ASTM D709 (2001; R 2007) Laminated Thermosetting 
Materials

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100 (2000; Archived) The Authoritative 
Dictionary of IEEE Standards Terms

IEEE C2 (2012; Errata 2012; INT 1-4 2012) National 
Electrical Safety Code

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS (2009) Standard for Acceptance Testing 
Specifications for Electrical Power 
Equipment and Systems

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI C80.1 (2005) American National Standard for 
Electrical Rigid Steel Conduit (ERSC)

ANSI C80.3 (2005) American National Standard for 
Electrical Metallic Tubing (EMT)

NEMA 250 (2008) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA FU 1 (2002; R 2007) Low Voltage Cartridge Fuses

NEMA ICS 1 (2000; R 2008; E 2010) Standard for 
Industrial Control and Systems: General 
Requirements

NEMA ICS 2 (2000; R 2005; Errata 2008) Standard for 
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Controllers, Contactors, and Overload 
Relays Rated 600 V

NEMA ICS 4 (2010) Terminal Blocks

NEMA ICS 6 (1993; R 2011) Enclosures

NEMA KS 1 (2001; R 2006) Enclosed and Miscellaneous 
Distribution Equipment Switches (600 V 
Maximum)

NEMA ST 20 (1992; R 1997) Standard for Dry-Type 
Transformers for General Applications

NEMA TC 2 (2003) Standard for Electrical Polyvinyl 
Chloride (PVC) Conduit

NEMA TC 3 (2004) Standard for Polyvinyl Chloride 
(PVC) Fittings for Use With Rigid PVC 
Conduit and Tubing

NEMA TP 1 (2002) Guide for Determining Energy 
Efficiency for Distribution Transformers

NEMA WD 1 (1999; R 2005; R 2010) Standard for 
General Color Requirements for Wiring 
Devices

NEMA WD 6 (2002; R 2008) Wiring Devices Dimensions 
Specifications

NEMA Z535.4 (2011) American National Standard for 
Product Safety Signs and Labels

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014) National Electrical Code

NFPA 70E (2012; Errata 2012) Standard for 
Electrical Safety in the Workplace

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

TIA-568-C.1 (2009; Add 2 2011; Add 1 2012) Commercial 
Building Telecommunications Cabling 
Standard

TIA-569 (2012c; Addendum 1 2013; Errata 2013) 
Commercial Building Standard for 
Telecommunications Pathways and Spaces

TIA-607 (2011b) Generic Telecommunications Bonding 
and Grounding (Earthing) for Customer 
Premises

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.147 Control of Hazardous Energy (Lock Out/Tag 
Out)
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UNDERWRITERS LABORATORIES (UL)

UL 1063 (2006; Reprint Jul 2012) Machine-Tool 
Wires and Cables

UL 1449 (2006; Reprint Jul 2012) Surge Protective 
Devices

UL 1561 (2011; Reprint Sep 2012) Dry-Type General 
Purpose and Power Transformers

UL 198M (2003; Reprint Feb 2013) Standard for 
Mine-Duty Fuses

UL 20 (2010; Reprint Feb 2012) General-Use Snap 
Switches

UL 2043 (2008) Fire Test for Heat and Visible 
Smoke Release for Discrete Products and 
Their Accessories Installed in 
Air-Handling Spaces

UL 4248 (2007) UL Standard for Safety Fuseholders

UL 44 (2010) Thermoset-Insulated Wires and Cables

UL 467 (2007) Grounding and Bonding Equipment

UL 486A-486B (2013) Wire Connectors

UL 486C (2013) Splicing Wire Connectors

UL 489 (2013) Molded-Case Circuit Breakers, 
Molded-Case Switches, and Circuit-Breaker 
Enclosures

UL 498 (2012; Reprint Nov 2012) Attachment Plugs 
and Receptacles

UL 50 (2007; Reprint Apr 2012) Enclosures for 
Electrical Equipment, Non-environmental 
Considerations

UL 506 (2008; Reprint Oct 2012) Specialty 
Transformers

UL 508 (1999; Reprint Oct 2013) Industrial 
Control Equipment

UL 510 (2005; Reprint Apr 2008) Polyvinyl 
Chloride, Polyethylene and Rubber 
Insulating Tape

UL 514A (2013) Metallic Outlet Boxes

UL 514B (2012) Conduit, Tubing and Cable Fittings

UL 514C (1996; Reprint Nov 2011) Nonmetallic 
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Outlet Boxes, Flush-Device Boxes, and 
Covers

UL 6 (2007; reprint Nov 2014) Electrical Rigid 
Metal Conduit-Steel

UL 651 (2011; Reprint Mar 2012) Standard for 
Schedule 40 and 80 Rigid PVC Conduit and 
Fittings

UL 67 (2009; Reprint Jan 2013) Standard for 
Panelboards

UL 797 (2007; Reprint Dec 2012) Electrical 
Metallic Tubing -- Steel

UL 83 (2008) Thermoplastic-Insulated Wires and 
Cables

UL 869A (2006) Reference Standard for Service 
Equipment

UL 943 (2006; Reprint Jun 2012) Ground-Fault 
Circuit-Interrupters

UL 639 (2007; Reprint May 2012) Standard for 
Intrusion Detection Units

1.2   DEFINITIONS

Unless otherwise specified or indicated, electrical and electronics terms 
used in these specifications, and on the drawings, shall be as defined in 
IEEE 100 .

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

M-140 Panelboards; G, AE
DRE-7 Panelboards; G, AE
ACE-3 Panelboards; G, AE
RAE Panelboards; G, AE

M-140 Transformers; G, AE

Cable Carriers; G, AE

DRE-7 Transformers; G, AE
ACE-3 Transformers; G, AE
RAE Transformers; G, AE

SD-03 Product Data
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Receptacles; G, AE

Circuit breakers; G, AE

Panelboards; G, AE

Switches; G, AE

Transformers; G, AE

Enclosed circuit breakers; G, AE

Motor controllers; G, AE

Variable Frequency Drives; G, AE

Manual motor starters; G, AE

Grounding Busbar; G, AE

Surge protective devices; G, AE

Door Switches; G, AE

Submittals shall include performance and characteristic curves.

SD-06 Test Reports

M-140 600-volt wiring test; G
DRE-7 600-volt wiring test; G
ACE-3 600-volt wiring test; G
RAE 600-volt wiring test; G
Passageway 600-volt wiring test; G

M-140 Grounding system test; G
DRE-7 Grounding system test; G
ACE-3 Grounding system test; G
RAE Grounding system test; G

M-140 Transformer tests; G
DRE-7 Transformer tests; G
ACE-3 Transformer tests; G
RAE Transformer tests; G

M-140 Ground-fault receptacle test; G
DRE-7 Ground-fault receptacle test; G
ACE-3 Ground-fault receptacle test; G
RAE Ground-fault receptacle test; G
Passageway Ground-fault receptacle test; G

SD-07 Certificates

Fuses; G

SD-09 Manufacturer's Field Reports

Transformer factory tests; G
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SD-10 Operation and Maintenance Data

M-140 Electrical Systems, Data Package 5; G
DRE-7 Electrical Systems, Data Package 5; G
ACE-3 Electrical Systems, Data Package 5; G
RAE Electrical Systems, Data Package 5; G
Passageway Electrical Systems, Data Package 5; G

Submit operation and maintenance data in accordance with Section 
01 78 23, OPERATION AND MAINTENANCE DATA and as specified herein.

1.4   QUALITY ASSURANCE

1.4.1   Fuses

Submit coordination data as specified in paragraph, FUSES of this section.

1.4.2   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction," or words of 
similar meaning, to mean the Contracting Officer.  Equipment, materials, 
installation, and workmanship shall be in accordance with the mandatory 
and advisory provisions of NFPA 70  unless more stringent requirements are 
specified or indicated.

1.4.3   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products shall have been in 
satisfactory commercial or industrial use for 2 years prior to bid 
opening.  The 2-year period shall include applications of equipment and 
materials under similar circumstances and of similar size.  The product 
shall have been on sale on the commercial market through advertisements, 
manufacturers' catalogs, or brochures during the 2-year period.  Where two 
or more items of the same class of equipment are required, these items 
shall be products of a single manufacturer; however, the component parts 
of the item need not be the products of the same manufacturer unless 
stated in this section.

1.4.3.1   Alternative Qualifications

Products having less than a 2-year field service record will be acceptable 
if a certified record of satisfactory field operation for not less than 
6000 hours, exclusive of the manufacturers' factory or laboratory tests, 
is furnished.

1.4.3.2   Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site 
shall not be used, unless specified otherwise.
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1.5   MAINTENANCE

1.5.1   Electrical Systems

Submit operation and maintenance manuals for electrical systems that 
provide basic data relating to the design, operation, and maintenance of 
the electrical distribution system for the building.  This shall include:

a.  Single line diagram of the "as-built" building electrical system.

b.  Schematic diagram of electrical control system (other than HVAC, 
covered elsewhere).

c.  Manufacturers' operating and maintenance manuals on active electrical 
equipment.

The O&M Manuals shall be submitted separately for each enclosure as 
follows:

M-140 Electrical Systems
DRE-7 Electrical Systems
ACE-3 Electrical Systems
RAE Electrical Systems
Passageway Electrical Systems

1.6   WARRANTY

The equipment items shall be supported by service organizations which are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT

Materials, equipment, and devices shall, as a minimum, meet requirements 
of UL, where UL standards are established for those items, and 
requirements of NFPA 70 .

When more than one unit of the same class or type of materials and 
equipment is required, such units shall be the product of a single 
manufacturer.

All conductor material, including wiring, panelboard buses, transformer 
windings, and grounding shall be copper. Aluminum conductors shall not be 
allowed.

2.2   CONDUIT AND FITTINGS

Shall conform to the following:

2.2.1   Rigid Metallic Conduit

2.2.1.1   Rigid, Threaded Zinc-Coated Steel Conduit

ANSI C80.1 , UL 6 .
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2.2.2   Rigid Nonmetallic Conduit

PVC Type EPC-40, and EPC-80 in accordance with NEMA TC 2, UL 651 .

2.2.3   Electrical, Zinc-Coated Steel Metallic Tubing (EMT)

UL 797 , ANSI C80.3 .

2.2.4   Fittings for Metal Conduit and EMT

UL 514B .  Ferrous fittings shall be cadmium- or zinc-coated in accordance 
with UL 514B .

2.2.4.1   Fittings for Rigid Metal Conduit

Threaded-type.  Split couplings unacceptable.

2.2.4.2   Fittings for EMT

Steel compression type.

2.2.5   Fittings for Rigid Nonmetallic Conduit

NEMA TC 3 for PVC, and UL 514B .

2.3   CABLE CARRIERS

Cable carriers shall form a wireway system, and shall be of nominal 3 inch 
wide by  1 inch depth. Lengths shall be provided to allow for full range 
of movement of roof sections. Edges, fittings, and hardware shall be 
finished free from burrs and sharp edges. Radius of bends shall be maximum 
8 inches.

2.4   OPEN CABLE SUPPORT

2.4.1   Open Top Cable Supports

Provide open top cable supports in accordance with UL 2043 .  Open top 
cable supports shall be galvanized steel.

2.5   OUTLET BOXES AND COVERS

UL 514A , cadmium- or zinc-coated, if ferrous metal.  UL 514C , if 
nonmetallic.

2.5.1   Outlet Boxes for Telecommunications System

Provide standard type 4 inches square by 2 1/8 inches deep.  Depth of 
boxes shall be large enough to allow manufacturers' recommended conductor 
bend radii.

2.6   CABINETS, JUNCTION BOXES, AND PULL BOXES

Volume greater than 100 cubic inches, UL 50 , hot-dip, zinc-coated, if 
sheet steel.

2.7   WIRES AND CABLES

Wires and cables shall meet applicable requirements of NFPA 70  and UL for 
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type of insulation, jacket, and conductor specified or indicated.  Wires 
and cables manufactured more than 12 months prior to date of delivery to 
site shall not be used.

2.7.1   Conductors

Conductors No. 12 AWG and larger diameter shall be stranded.  Conductors 
No. 14 AWG and smaller diameter shall be solid, except that conductors for 
remote control, alarm, and signal circuits, classes 1, 2, and 3, shall be 
stranded unless specifically indicated otherwise.  Conductor sizes and 
capacities shown are based on copper, unless indicated otherwise.  All 
conductors shall be copper.

2.7.1.1   Equipment Manufacturer Requirements
 

When manufacturer's equipment requires copper conductors at the 
terminations or requires copper conductors to be provided between 
components of equipment, provide copper conductors or splices, splice 
boxes, and other work required to satisfy manufacturer's requirements.

2.7.1.2   Minimum Conductor Sizes

Minimum size for branch circuits shall be No. 12 AWG; for Class 1 
remote-control and signal circuits, No. 16 AWG; for Class 2 low-energy, 
remote-control and signal circuits, No. 16 AWG; and for Class 3 
low-energy, remote-control, alarm and signal circuits, No. 22 AWG.

2.7.2   Insulation

Unless specified or indicated otherwise or required by NFPA 70 , power and 
lighting wires shall be 600-volt,  Type THWN/THHN conforming to UL 83 , 
except that grounding wire may be type TW conforming to UL 83 ; 
remote-control and signal circuits shall be Type TW or TF, conforming to 
UL 83 .  Where lighting fixtures require 90-degree Centigrade (C) 
conductors, provide only conductors with 90-degree C insulation or better.

2.7.3   Bonding Conductors

ASTM B1, solid bare copper wire for sizes No. 8 AWG and smaller diameter; 
ASTM B8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger 
diameter.

2.7.4   Hi-Flex Cables

Cables for roof motors shall be designed for use in continous bending 
applications; finely stranded bare copper conductors, PVC insulation, 
oil-resistant PVC jacket.  

2.8   SPLICES AND TERMINATION COMPONENTS

UL 486A-486B  for wire connectors and UL 510  for insulating tapes.  Twist 
on connectors shall be insulated, pressure-type in accordance with 
UL 486A-486B  or UL 486C  and suitable for use with both stranded and solid 
wire terminations. Coordinate with manufacturer's tables and 
recommendations. 

2.9   DEVICE PLATES

Provide UL listed, one-piece device plates for outlets to suit the devices 
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installed.   All plates shall be satin finish stainless steel, minimum 
0.03 inch thick.  Screws shall be machine-type with countersunk heads to 
match finish of plate.  Sectional type device plates will not be 
permitted.  Plates installed in wet locations shall be gasketed and UL 
listed for "wet locations."

2.10   SWITCHES

2.10.1   Toggle Switches

NEMA WD 1,  UL 20 , single pole, three-way, totally enclosed with bodies of 
thermoplastic or thermoset plastic and mounting strap with grounding 
screw.  Handles shall be white thermoplastic.  Wiring terminals shall be 
screw-type, side-wired.  Contacts shall be silver-cadmium and contact arm 
shall be one-piece copper alloy.  Switches shall be rated quiet-type ac 
only, 120/277 volts, with current rating and number of poles indicated.

2.10.2   Disconnect Switches

NEMA KS 1.  Provide heavy duty-type switches. Fused switches shall utilize 
Class R fuseholders and fuses, unless indicated otherwise.  Switches 
serving as motor-disconnect means shall be horsepower rated.  Provide 
switches in NEMA 3R enclosure for exterior mounted switches per NEMA ICS 6 .

2.11   FUSES

NEMA FU 1.  Provide complete set of fuses for each fusible switch.  
Time-current characteristics curves of fuses serving motors or connected 
in series with circuit breakers or other circuit protective devices shall 
be coordinated for proper operation. Submit coordination data for 
approval.  Fuses shall have voltage rating not less than circuit voltage.

2.11.1   Fuseholders

Provide in accordance with UL 4248 .

2.11.2   Cartridge Fuses, Current Limiting Type (Class R)

UL 198M , Class RK-1.  Associated fuseholders shall be Class R only.

2.11.3   Cartridge Fuses, High-Interrupting Capacity, Current Limiting Type 
(Classes J, L, and CC)

UL 198M , Class J for zero to 600 amperes, Class L for 601 to 6,000 
amperes, and Class CC for zero to 30 amperes.

2.11.4   Cartridge Fuses, Current Limiting Type (Class T)

UL 198M , Class T for zero to 1,200 amperes, 300 volts; and zero to 800 
amperes, 600 volts.

2.12   RECEPTACLES

UL 498 , hard use, heavy-duty, grounding-type.  Ratings and configurations 
shall be as indicated.  Bodies shall be of white as per NEMA WD 1.  Face 
and body shall be thermoplastic supported on a metal mounting strap.  
Dimensional requirements shall be per NEMA WD 6.  Provide screw-type, 
side-wired wiring terminals.  Connect grounding pole to mounting strap.  
The receptacle shall contain triple-wipe power contacts and double or 
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triple-wipe ground contacts.

2.12.1   Switched Duplex Receptacles

Provide separate terminals for each ungrounded pole.  Top receptacle shall 
be switched when installed.

2.12.2   Weatherproof Receptacles

Provide in cast metal box with gasketed, weatherproof, cast-metal cover 
plate and gasketed cap over each receptacle opening.  Provide caps with a 
spring-hinged flap.  Receptacle shall be UL listed for use in "wet 
locations with plug in use."

2.12.3   Ground-Fault Circuit Interrupter Receptacles

UL 943 , duplex type for mounting in standard outlet box.  Device shall be 
capable of detecting current leak of 6 milliamperes or greater and 
tripping per requirements of UL 943  for Class A GFCI devices.   Provide 
screw-type, side-wired wiring terminals or pre-wired (pigtail) leads. 
Provide with feed-through type terminals.

2.12.4   Special Purpose Receptacles

Receptacles for disconnection at RAE-4/RAE-SP-6 interface are special 
purpose. Provide in ratings indicated. Furnish one matching plug with each 
receptacle.

2.12.5   Plugs

Provide heavy-duty, rubber-covered three-, four-, or five-wire cord of 
required size, install plugs thereon, and attach to equipment.  Plugs 
shall be UL listed with receptacles, complete with grounding blades.  
Where equipment is not available, turn over plugs and cord assemblies to 
the Government.

2.13   PANELBOARDS

UL 67  and UL 50  having a short-circuit current rating as indicated.  
Panelboards for use as service disconnecting means shall additionally 
conform to UL 869A .  Panelboards shall be circuit breaker-equipped.  
Design shall be such that individual breakers can be removed without 
disturbing adjacent units or without loosening or removing supplemental 
insulation supplied as means of obtaining clearances as required by UL.  
"Specific breaker placement" is required in panelboards to match the 
breaker placement indicated in the panelboard schedule on the drawings.  
Use of "Subfeed Breakers" is not acceptable unless specifically indicated 
otherwise.  Main breaker shall be "separately" mounted "above" or "below" 
branch breakers.  Where "space only" is indicated, make provisions for 
future installation of breakers.  Directories shall indicate load served 
by each circuit in panelboard.  Directories shall also indicate source of 
service to panelboard (e.g., Panel PA served from Panel MDP). Provide new 
directories for existing panels modified by this project as indicated.  
Type directories and mount in holder behind transparent protective 
covering.  Panelboards shall be listed and labeled for their intended use.
  Panelboard shall have nameplates in accordance with paragraph FIELD 
FABRICATED NAMEPLATES.

Contractor shall provide shop drawings of the panelboards for each 
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enclosure as follows:

M-140 Panelboards
DRE-7 Panelboards
ACE-3 Panelboards
RAE Panelboards

2.13.1   Enclosure

Enclosures shall meet the requirements of UL 50 .  All cabinets shall be 
fabricated from sheet steel of not less than No. 10 gauge if flush-mounted 
or mounted outdoors, and not less than No. 12 gauge if surface-mounted 
indoors, with full seam-welded box ends.  Cabinets mounted outdoors or 
flush-mounted shall be hot-dipped galvanized after fabrication.  Cabinets 
shall be painted in accordance with paragraph PAINTING.  Outdoor cabinets 
shall be of NEMA 3R raintight with conduit hubs welded to the cabinet.  
Front edges of cabinets shall be form-flanged or fitted with structural 
shapes welded or riveted to the sheet steel, for supporting the panelboard 
front.  All cabinets shall be so fabricated that no part of any surface on 
the finished cabinet shall deviate from a true plane by more than 1/8 inch.  
Holes shall be provided in the back of indoor surface-mounted cabinets, 
with outside spacers and inside stiffeners, for mounting the cabinets with 
a 1/2 inch clear space between the back of the cabinet and the wall 
surface.  Flush doors shall be mounted on hinges that expose only the 
hinge roll to view when the door is closed.  Each door shall be fitted 
with a combined catch and lock, except that doors over 24 inches long 
shall be provided with a three-point latch having a knob with a T-handle, 
and a cylinder lock.  Two keys shall be provided with each lock, and all 
locks shall be keyed alike.  Finished-head cap screws shall be provided 
for mounting the panelboard fronts on the cabinets.

2.13.2   Panelboard Buses

Support bus bars on bases independent of circuit breakers.  Main buses and 
back pans shall be designed so that breakers may be changed without 
machining, drilling, or tapping.  Provide isolated neutral bus in each 
panel for connection of circuit neutral conductors.  Provide separate 
ground bus identified as equipment grounding bus per UL 67  for connecting 
grounding conductors; bond to steel cabinet.

2.13.2.1   Panelboard Neutrals for Non-Linear Loads

UL listed, and panelboard type shall have been specifically UL heat rise 
tested for use on non-linear loads.  Panelboard shall be heat rise tested 
in accordance with UL 67 , except with the neutral assembly installed and 
carrying 200 percent of the phase bus current during testing.  
Verification of the testing procedure shall be provided upon request.  Two 
neutral assemblies paralleled together with cable is not acceptable.  
Nameplates for panelboard rated for use on non-linear loads shall be 
marked "SUITABLE FOR NON-LINEAR LOADS"and shall be in accordance with 
paragraph FIELD FABRICATED NAMEPLATES.  Provide a neutral label with 
instructions for wiring the neutral of panelboards rated for use on 
non-linear loads.

2.13.3   Circuit Breakers

UL 489 , thermal magnetic-type having a minimum short-circuit current 
rating equal to the short-circuit current rating of the panelboard in 
which the circuit breaker shall be mounted.  Breaker terminals shall be UL 
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listed as suitable for type of conductor provided.  Series rated circuit 
breakers and plug-in circuit breakers are unacceptable.

2.13.3.1   Multipole Breakers

Provide common trip-type with single operating handle.  Breaker design 
shall be such that overload in one pole automatically causes all poles to 
open.  Maintain phase sequence throughout each panel so that any three 
adjacent breaker poles are connected to Phases A, B, and C, respectively.

2.13.3.2   Circuit Breakers for HVAC Equipment

Circuit breakers for HVAC equipment having motors (group or individual) 
shall be marked for use with HACR type and UL listed as HACR type.

2.14   ENCLOSED CIRCUIT BREAKERS

UL 489 .  Individual molded case circuit breakers with voltage and 
continuous current ratings, number of poles, overload trip setting, and 
short circuit current interrupting rating as indicated.  Enclosure type as 
indicated.

2.15   MOTOR SHORT-CIRCUIT PROTECTOR (MSCP)

Motor short-circuit protectors, also called motor circuit protectors 
(MCPs); shall conform to UL 508  and UL 489  and shall be provided as 
shown.  MSCPs shall consist of an adjustable instantaneous trip circuit 
breaker used only in conjunction with a combination motor controller which 
provides coordinated motor branch-circuit overload and short-circuit 
protection.  MSCPs shall be rated in accordance with the requirements of 
NFPA 70 .

2.16   TRANSFORMERS

NEMA ST 20 , general purpose, dry-type, self-cooled, ventilated.  Provide 
transformers in NEMA 1 enclosure.  Transformer shall have 220 degrees C 
insulation system for transformers 15 kVA and greater, and shall have 180 
degrees C insulation for transformers rated 10 kVA and less, with 
temperature rise not exceeding 115 degrees C under full-rated load in 
maximum ambient of 40 degrees C. Transformer of 115 degrees C temperature 
rise shall be capable of carrying continuously 115 percent of nameplate 
kVA without exceeding insulation rating. Transformers shall have two 2.5 
percent taps above and two 2.5 percent taps below normal full capacity.

Contractor shall provide shop drawings of the transformer(s) for each 
enclosure as follows: 

M-140 Transformers
DRE-7 Transformers
ACE-3 Transformers
RAE Transformers

2.16.1   Specified Transformer Efficiency

Transformers, indicated and specified with:  480V primary, 80 degrees C or 
115 degrees C temperature rise, kVA ratings of 37.5 to 100 for single 
phase or 30 to 500 for three phase, shall be energy efficient type.  
Minimum efficiency, based on factory test results, shall not be less than 
NEMA Class 1 efficiency as defined by NEMA TP 1 .
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2.16.2   Transformers With Non-Linear Loads

Transformer insulation shall be a UL recognized 220 degrees C system.  
Neither the primary nor the secondary temperature shall exceed 220 degrees 
C at any point in the coils while carrying their full rating of 
non-sinusoidal load.  Transformers are to be UL listed and labeled for K-9 
in accordance with UL 1561 .  Transformers evaluated by the UL K-Factor 
evaluation shall be listed for 115 degrees C average temperature rise 
only.  Transformers with K-Factor ratings with temperature rise of 150 
degrees C rise shall not be acceptable.  K-Factor rated transformers shall 
have an impedance range of 3 percent to 5 percent, and shall have a 
minimum reactance of 2 percent to prevent excessive neutral current when 
supplying loads with large amounts of third harmonic.

2.17   MOTOR CONTROLLERS

UL 508 , NEMA ICS 1 , and NEMA ICS 2 ,.  Controllers shall have thermal 
overload protection in each phase and shall have one spare normally open 
and one spare normally closed auxiliary contact.  Provide controllers for 
motors rated 1-hp and above with electronic phase-voltage monitors 
designed to protect motors from phase-loss, undervoltage, and 
overvoltage.  Provide protection for motors from immediate restart by a 
time adjustable restart relay.  Magnetic-type motor controllers shall have 
undervoltage protection when used with momentary-contact pushbutton 
stations or switches and shall have undervoltage release when used with 
maintained-contact pushbutton stations or switches.  When used with 
pressure, float, or similar automatic-type or maintained-contact switch, 
controller shall have hand/off/automatic selector switch.  Connections to 
selector switch shall be such that only normal automatic regulatory 
control devices are bypassed when switch is in "hand" position.  Safety 
control devices, such as low and high pressure cutouts, high temperature 
cutouts, and motor overload protective devices, shall be connected in 
motor control circuit in "hand" and "automatic" positions.  Control 
circuit connections to hand/off/automatic selector switch or to more than 
one automatic regulatory control device shall be made in accordance with 
indicated or manufacturer's approved wiring diagram.  Selector switch 
shall have means for locking in any position.  For each motor not in sight 
of controller or where controller disconnecting means is not in sight of 
motor location and driven machinery location, controller disconnecting 
means shall be capable of being locked in open position.  As an 
alternative, provide a manually operated, lockable, nonfused switch which 
disconnects motor from supply source within sight of motor.  Overload 
protective devices shall provide adequate protection to motor windings; be 
thermal inverse-time-limit type; and include manual reset-type pushbutton 
on outside of motor controller case.  Cover of combination motor 
controller and manual switch or circuit breaker shall be interlocked with 
operating handle of switch or circuit breaker so that cover cannot be 
opened unless handle of switch or circuit breaker is in "off" position.  
Minimum short circuit withstand rating of combination motor controller 
shall be same rating as source panel..

2.17.1   Control Wiring

All control wire shall be stranded tinned copper switchboard wire with 
600-volt flame-retardant insulation Type SIS meeting UL 44 , or Type MTW 
meeting UL 1063 , and shall pass the VW-1 flame tests included in those 
standards.  Hinge wire shall have Class K stranding.  Current transformer 
secondary leads shall be not smaller than No. 10 AWG.  The minimum size of 
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control wire shall be No. 14 AWG.  Power wiring for 480-volt circuits and 
below shall be of the same type as control wiring and the minimum size 
shall be No. 12 AWG.  Special attention shall be given to wiring and 
terminal arrangement on the terminal blocks to permit the individual 
conductors of each external cable to be terminated on adjacent terminal 
points.

2.17.2   Control Circuit Terminal Blocks

NEMA ICS 4 .  Control circuit terminal blocks for control wiring shall be 
molded or fabricated type with barriers, rated not less than 600 volts.  
The terminals shall be removable binding, fillister or washer head screw 
type, or of the stud type with contact and locking nuts.  The terminals 
shall be not less than No. 10 in size and shall have sufficient length and 
space for connecting at least two indented terminals for 10 AWG conductors 
to each terminal.  The terminal arrangement shall be subject to the 
approval of the Contracting Officer and not less than four (4) spare 
terminals or 10 percent, whichever is greater, shall be provided on each 
block or group of blocks.  Modular, pull apart, terminal blocks will be 
acceptable provided they are of the channel or rail-mounted type.  The 
Contractor shall submit data showing that the proposed alternate will 
accommodate the specified number of wires, are of adequate 
current-carrying capacity, and are constructed to assure positive contact 
between current-carrying parts.

2.17.2.1   Types of Terminal Blocks

a.  Short-Circuiting Type:  Short-circuiting type terminal blocks shall be 
furnished for all current transformer secondary leads and shall have 
provision for shorting together all leads from each current 
transformer without first opening any circuit.  Terminal blocks shall 
meet the requirements of paragraph CONTROL CIRCUIT TERMINAL BLOCKS 
above.

b.  Load Type:  Load terminal blocks rated not less than 600 volts and of 
adequate capacity shall be provided for the conductors for NEMA Size 3 
and smaller motor controllers and for other power circuits, except 
those for feeder tap units.  The terminals shall be of either the stud 
type with contact nuts and locking nuts or of the removable screw 
type, having length and space for at least two indented terminals of 
the size required on the conductors to be terminated.  For conductors 
rated more than 50 amperes, screws shall have hexagonal heads.  
Conducting parts between connected terminals shall have adequate 
contact surface and cross-section to operate without overheating.  
Each connected terminal shall have the circuit designation or wire 
number placed on or near the terminal in permanent contrasting color.

2.17.3   Control Circuits

Control circuits shall have maximum voltage of 120 volts derived from 
control transformer in same enclosure.  Transformers shall conform to 
UL 506 , as applicable.  Transformers, other than transformers in bridge 
circuits, shall have primaries wound for voltage available and secondaries 
wound for correct control circuit voltage.  Size transformers so that 80 
percent of rated capacity equals connected load.  Provide disconnect 
switch on primary side.  Provide fuses in each ungrounded primary feeder.  
One secondary lead shall be fused; other shall be grounded.
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2.17.4   Enclosures for Motor Controllers

NEMA ICS 6 .

2.17.5   Pushbutton Stations

Provide with "start/stop" momentary contacts having one normally open and 
one normally closed set of contacts, and red lights to indicate when motor 
is running.  Stations shall be heavy duty, oil-tight design.

2.17.6   Pilot and Indicating Lights

Provide LED cluster lamps.

2.18   VARIABLE FREQUENCY DRIVES

Variable frequency drives (VFDs) shall be as specified on the drawings. 

Provide frequency drive to control the speed of induction motor(s).  The 
VFD shall include the following minimum functions, features and ratings.

a.  Input circuit breaker per UL 489  with a minimum of 10,000 amps 
symmetrical interrupting capacity and door interlocked external 
operator.

b.  A converter stage per UL 508C shall change fixed voltage, fixed 
frequency, ac line power to a fixed dc voltage. The converter shall 
utilize a full wave bridge design incorporating diode rectifiers. 
Silicon Controlled Rectifiers (SCR) are not acceptable.  The converter 
shall be insensitive to three phase rotation of the ac line and shall 
not cause displacement power factor of less than .95 lagging under any 
speed and load condition.

c.  An inverter stage shall change fixed dc voltage to variable frequency, 
variable voltage, ac for application to a standard NEMA design B 
squirrel cage motor.  The inverter shall be switched in a manner to 
produce a sine coded pulse width modulated (PWM) output waveform.

d.  The VFD shall be capable of supplying 120 percent of rated full load 
current for one minute at maximum ambient temperature.

e.  The VFD shall be designed to operate from a 480 volt, plus or minus 10 
percent, three phase, 60 Hz supply, and control motors with a 
corresponding voltage rating.

f.  Acceleration and deceleration time shall be independently adjustable 
from one second to 60 seconds.

g.  Adjustable full-time current limiting shall limit the current to a 
preset value which shall not exceed 120 percent of the controller 
rated current.  The current limiting action shall maintain the V/Hz 
ratio constant so that variable torque can be maintained.  Short time 
starting override shall allow starting current to reach 175 percent of 
controller rated current to maximum starting torque.

h.  The controllers shall be capable of producing an output frequency over 
the range of 3 Hz to 60 Hz (20 to one speed range), without low speed 
cogging.  Over frequency protection shall be included such that a 
failure in the controller electronic circuitry shall not cause 
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frequency to exceed 110 percent of the maximum controller output 
frequency selected.

i.  Minimum and maximum output frequency shall be adjustable over the 
following ranges:  1) Minimum frequency 3 Hz to 50 percent of maximum 
selected frequency; 2) Maximum frequency 40 Hz to 60 Hz.

j.  The controller efficiency at any speed shall not be less than 96 
percent.

k.  The controllers shall be capable of being restarted into a motor 
coasting in the forward direction without tripping.

l.  Protection of power semiconductor components shall be accomplished 
without the use of fast acting semiconductor output fuses.  Subjecting 
the controllers to any of the following conditions shall not result in 
component failure or the need for fuse replacement:

1.  Short circuit at controller output

2.  Ground fault at controller output

3.  Open circuit at controller output

4.  Input undervoltage

5.  Input overvoltage

6.  Loss of input phase

7.  AC line switching transients

8.  Instantaneous overload

9.  Sustained overload exceeding 115 percent of controller rated 
current

10.  Over temperature

11.  Phase reversal 

m.  Solid state motor overload protection shall be included such that 
current exceeding an adjustable threshold shall activate a 60 second 
timing circuit.  Should current remain above the threshold 
continuously for the timing period, the controller will automatically 
shut down.

n.  A slip compensation circuit shall be included which will sense 
changing motor load conditions and adjust output frequency to provide 
speed regulation of NEMA B motors to within plus or minus 0.5 percent 
of maximum speed without the necessity of a tachometer generator.

o.  The VFD shall be factory set for auto restart after the first 
protective circuit trip for malfunction (overcurrent,undervoltage, 
overvoltage or overtemperature) or an interruption of power.  The VFD 
shall be set for automatic restart after a selected time delay 
(default 30 seconds). If the drive faults again within a specified 
time period (adjustable 0-60 seconds), a manual restart will be 
required.
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p.  The VFD shall include external fault reset capability.  All the 
necessary logic to accept an external fault reset contact shall be 
included.

q.  Provide critical speed lockout circuitry to prevent operating at 
frequencies with critical harmonics that cause resonant vibrations. 
The VFD shall have a minimum of three user selectable bandwidths.

r.  Provide the following operator control and monitoring devices mounted 
on the front panel of the VFD:

1.  Manual speed potentiometer.

2.  Hand-Off-Auto ( HOA ) switch.

3.  Power on light.

4.  Drive run power light.

5.  Local display.

s.  Provide properly sized NEMA rated by-pass and isolation contactors to 
enable operation of motor in the event of VFD failure. Mechanical and 
electrical interlocks shall be installed between the by-pass and 
isolation contactors.  Provide a selector switch and transfer delay 
timer.

 t. VFD's shall have Ethernet connection input device connectivity with 
ETHERNET TCP communication protocol as a minimum.

2.19   MANUAL MOTOR STARTERS (MOTOR RATED SWITCHES)

Single, Double, or Three pole designed for flush or surface mounting, as 
indicated, with overload protection.

2.20   LOCKOUT REQUIREMENTS

Provide disconnecting means capable of being locked out for machines and 
other equipment to prevent unexpected startup or release of stored energy 
in accordance with 29 CFR 1910.147 .  Mechanical isolation of machines and 
other equipment shall be in accordance with requirements of Division 23, 
"Mechanical."

2.21   TELECOMMUNICATIONS SYSTEM

Provide system of telecommunications wire-supporting structures (pathway), 
including: outlet boxes, conduits with pull wires and other accessories 
for telecommunications outlets and pathway in accordance with TIA-569  and 
as specified herein.  Additional telecommunications requirements are 
specified in Section 27 10 00, BUILDING TELECOMMUNICATIONS CABLING SYSTEM.

2.22   GROUNDING AND BONDING EQUIPMENT

2.22.1   Ground Rods

UL 467 .  Ground rods shall be copper-clad steel, with minimum diameter of 
3/4 inch and minimum length of 10 feet.
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2.22.2   Ground Bus

A copper grounding busbar shall be provided near the electrical equipment 
as indicated on drawings.

2.23   MANUFACTURER'S NAMEPLATE

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

2.24   FIELD FABRICATED NAMEPLATES

ASTM D709.  Provide laminated plastic nameplates for each equipment 
enclosure, relay, switch, and device; as specified or as indicated on the 
drawings.  Each nameplate inscription shall identify the function and, 
when applicable, the position.  Nameplates shall be melamine plastic, 
0.125 inch thick, white with black center core. Surface shall be matte 
finish.  Corners shall be square.  Accurately align lettering and engrave 
into the core.  Minimum size of nameplates shall be one by 2.5 inches.  
Lettering shall be a minimum of 0.25 inch high normal block style.

2.25   WARNING SIGNS

Provide warning signs for flash protection in accordance with NFPA 70E and 
NEMA Z535.4  for switchboards, panelboards, industrial control panels, and 
motor control centers that are in other than dwelling occupancies and are 
likely to require examination, adjustment, servicing, or maintenance while 
energized.  Provide field installed signs to warn qualified persons of 
potential electric arc flash hazards when warning signs are not provided 
by the manufacturer.  The marking shall be clearly visible to qualified 
persons before examination, adjustment, servicing, or maintenance of the 
equipment.

2.26   SURGE PROTECTIVE DEVICES

Provide parallel type surge protective devices which comply with UL 1449  
at the service entrance, panelboards.  Provide surge protectors in a NEMA 1
 enclosure per NEMA ICS 6 .  Provide the following modes of protection:

      FOR SINGLE PHASE AND THREE PHASE WYE CONNECTED SYSTEMS-
            Each phase to neutral ( L-N )
            Neutral to ground ( N-G )
            Phase to ground ( L-G )

      FOR DELTA CONNECTIONS-
            Phase to phase ( L-L )
            Phase to ground ( L-G )

Surge protective devices at the service entrance shall have a minimum 
surge current rating of 80,000 amperes per mode minimum.  The maximum line 
to neutral (L-N) Suppressed Voltage Rating (SVR) shall be:
      
      900V for 480Y/277V, three phase system

The minimum MCOV (Maximum Continuous Operating Voltage) rating shall be:

      600/320V for 480Y/277V, three phase system
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EMI/RFI filtering shall be provided for each mode with the capability to 
attenuate high frequency noise.  Minimum attenuation shall be 20db.

2.27   INTRUSION DETECTION SYSTEM (IDS)

The IDS primary function is to detect intrusion into secured areas.  

2.27.1   IDS Components

Provide components:

b.  Detection Sensors

c.  Tamper Switches

2.27.2   Detection Sensors

a.  Sensors are to detect facility perimeter or protected zone 
penetrations by unauthorized personnel or intruders and transmit an 
alarm signal to the alarm annunciation system upon change detection.  
Accomplish this with a probability of detection (PD) of 0.9 with a 95 
percent confidence level and conforming to UL 639  where applicable.   

2.27.2.1   Door Switches

A magnetic door position switch for meeting requirements for UL 634 for
mounting in head of door to indicate closed door position. Provide the
following features:

Potted components.

c. Life expectancy per manufacturer - over 1 million operations.

e. Maximum current at 24 V ac, resistive load - 1 amp.

2.27.2.2   Tamper Switches

a.  Corrosion-resistant tamper switches are required for all IDS equipment 
with hinged doors or removable covers that contain open circuits:

(1) Enclosures

(2) Cabinets

(3) Housings

(4) Boxes

(5) Raceways

(6) Fittings

(7) Sensors

b.  Tamper switches are to initiate an alarm signal when the door or cover 
is moved as little as 1/4 inch from the normally closed position.  
Mechanically mount tamper switches to maximize defeat time when 
enclosure covers are opened or removed.  One second is the minimum 
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amount of time required to depress or defeat the tamper switch after 
opening or removing the cover.  Enclosure and tamper switch must 
prevent direct line of sight to internal components and prevent switch 
or circuit tampering.  Conceal mounting hardware so switch cannot be 
observed from enclosure exterior.  

2.27.2.2.1   Tamper Switch Performance Requirements

Tamper switches are to be:

a.  Inaccessible until switch is activated.

b.  Under electrical supervision at all times, irrespective of the 
protection mode in which the circuit is operating.

c.  Annunciated to be clearly distinguishable from intrusion detection 
alarms and exempt from being disarmed, shunted, or silenced.

d.  Spring-loaded and held in the closed position by the door, or cover 
protected.

e.  Wired to break the circuit when the door or cover is disturbed.

f.  Wired so that each sensor and device is annunciated individually at 
the central reporting processor.

2.28   FACTORY APPLIED FINISH

Electrical equipment shall have factory-applied painting systems which 
shall, as a minimum, meet the requirements of NEMA 250 
corrosion-resistance test and the additional requirements as specified 
herein.  Interior and exterior steel surfaces of equipment enclosures 
shall be thoroughly cleaned and then receive a rust-inhibitive 
phosphatizing or equivalent treatment prior to painting.  Exterior 
surfaces shall be free from holes, seams, dents, weld marks, loose scale 
or other imperfections.  Interior surfaces shall receive not less than one 
coat of corrosion-resisting paint in accordance with the manufacturer's 
standard practice.  Exterior surfaces shall be primed, filled where 
necessary, and given not less than two coats baked enamel with semigloss 
finish.  Equipment located indoors shall be ANSI Light Gray, and equipment 
located outdoors shall be ANSI Light Gray.  Provide manufacturer's 
coatings for touch-up work and as specified in paragraph FIELD APPLIED 
PAINTING.

2.29   SOURCE QUALITY CONTROL

2.29.1   Transformer Factory Tests

Submittal shall include routine NEMA ST 20  transformer test results on 
each transformer and also contain the results of NEMA "design" and 
"prototype" tests that were made on transformers electrically and 
mechanically equal to those specified.

PART 3   EXECUTION

3.1   INSTALLATION

Electrical installations, including weatherproof and hazardous locations 
and ducts, plenums and other air-handling spaces, shall conform to 
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requirements of NFPA 70  and IEEE C2  and to requirements specified herein.

3.1.1   Service Entrance Identification

Service entrance disconnect devices, switches, and enclosures shall be 
labeled and identified as such.

3.1.1.1   Labels

Wherever work results in service entrance disconnect devices in more than 
one enclosure, as permitted by NFPA 70 , each enclosure, new and existing, 
shall be labeled as one of several enclosures containing service entrance 
disconnect devices.  Label, at minimum, shall indicate number of service 
disconnect devices housed by enclosure and shall indicate total number of 
enclosures that contain service disconnect devices.  Provide labels 
conforming to paragraph FIELD FABRICATED NAMEPLATES.  Service entrance 
disconnect devices in more than one enclosure, shall be provided only as 
permitted by NFPA 70 .

3.1.2   Wiring Methods

Provide insulated conductors installed in rigid steel conduit, or EMT, 
except where specifically indicated or specified otherwise or required by 
NFPA 70  to be installed otherwise, or as indicated on the drawings.  
Grounding conductor shall be separate from electrical system neutral 
conductor.  Provide insulated green equipment grounding conductor for 
circuit(s) installed in conduit and raceways.  Minimum conduit size shall 
be3/4 inch in diameter for low voltage lighting, communication, and power 
circuits.

3.1.2.1   Pull Wire

Install pull wires in empty conduits.  Pull wire shall be plastic having 
minimum 200-pound force tensile strength.  Leave minimum 36 inches of 
slack at each end of pull wire. Label each end with location of opposite 
end.

3.1.3   Conduit Installation

Unless indicated otherwise, conceal conduit within finished walls. Adhere 
to drawing requirements for where conduits shall be routed. Keep conduit 
minimum  6 inches away from parallel runs of flues and steam or hot water 
pipes.  Install conduit parallel with or at right angles to ceilings, 
walls, and structural members where located above accessible ceilings and 
where conduit will be visible after completion of project.

3.1.3.1   Restrictions Applicable to EMT

a.  Do not install underground.

b.  Do not encase in concrete, mortar, grout, or other cementitious 
materials.

c.  Do not use in areas subject to severe physical damage including but 
not limited to equipment rooms where moving or replacing equipment 
could physically damage the EMT.

d.  Do not use in hazardous areas.
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e.  Do not use outdoors.

f.  Do not use in fire pump rooms.

g.  Do not use when the enclosed conductors must be shielded from the 
effects of High-altitude Electromagnetic Pulse (HEMP).

3.1.3.2   Restrictions Applicable to Flexible Conduit

Use only as specified in paragraph FLEXIBLE CONNECTIONS.

3.1.3.3   Conduit Support

Support conduit by pipe straps, wall brackets, hangers, or ceiling 
trapeze. Fasten by toggle bolts on hollow masonry units; by concrete 
inserts or expansion bolts on concrete or brick; and by machine screws, 
welded threaded studs, or spring-tension clamps on steel work. Threaded 
C-clamps may be used on rigid steel conduit only.  Do not weld conduits or 
pipe straps to steel structures.  Load applied to fasteners shall not 
exceed one-fourth proof test load.  Holes cut to depth of more than 1 1/2 
inches in reinforced concrete beams or to depth of more than 3/4 inch in 
concrete joints shall not cut main reinforcing bars.  Fill unused holes.  
In partitions of light steel construction, use sheet metal screws. Where 
conduit crosses building expansion joints, provide suitable watertight 
expansion fitting that maintains conduit electrical continuity by bonding 
jumpers or other means.  For conduits greater than 2 1/2 inches inside 
diameter, provide supports to resist forces of 0.5 times the equipment 
weight in any direction and 1.5 times the equipment weight in the downward 
direction.

3.1.3.4   Directional Changes in Conduit Runs

Make changes in direction of runs with symmetrical bends or cast-metal 
fittings.  Make field-made bends and offsets with hickey or 
conduit-bending machine.  Do not install crushed or deformed conduits.  
Avoid trapped conduits.  Prevent plaster, dirt, or trash from lodging in 
conduits, boxes, fittings, and equipment during construction.  Free 
clogged conduits of obstructions.

3.1.3.5   Locknuts and Bushings

Fasten conduits to sheet metal boxes and cabinets with two locknuts where 
required by NFPA 70 , where insulated bushings are used, and where bushings 
cannot be brought into firm contact with the box; otherwise, use at least 
minimum single locknut and bushing.  Locknuts shall have sharp edges for 
digging into wall of metal enclosures.  Install bushings on ends of 
conduits, and provide insulating type where required by NFPA 70 .

3.1.3.6   Flexible Connections

Provide flexible steel conduit between 3 and 6 feet in length for recessed 
and semirecessed lighting fixtures; for equipment subject to vibration, 
noise transmission, or movement; and for motors.  Install flexible conduit 
to allow 20 percent slack.  Minimum flexible steel conduit size shall be 
3/4 inch diameter.  Provide liquidtight flexible metallic conduit in wet 
and damp locations for equipment subject to vibration, noise transmission, 
movement or motors.  Provide separate ground conductor across flexible 
connections.
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3.1.3.7   Telecommunications and Signal System Pathway

Install telecommunications pathway in accordance with TIA-569 .

a.  Horizontal Pathway:  Telecommunications pathways from the work area to 
the telecommunications point of connection shall be installed and 
cabling length requirements in accordance with TIA-568-C.1 .  Size 
conduits in accordance with TIA-569  and as indicated.

3.1.4   Boxes, Outlets, and Supports

Provide boxes in wiring and raceway systems wherever required for pulling 
of wires, making connections, and mounting of devices or fixtures.  Boxes 
for metallic raceways shall be cast-metal, hub-type when located in wet 
locations, when surface mounted on outside of exterior surfaces, when 
surface mounted on interior walls exposed up to 7 feet above floors and 
walkways, and when specifically indicated.    Each box shall have volume 
required by NFPA 70  for number of conductors enclosed in box.  Boxes for 
mounting lighting fixtures shall be minimum 4 inches square, or octagonal, 
except that smaller boxes may be installed as required by fixture 
configurations, as approved.   Provide gaskets for cast-metal boxes.  
Provide separate boxes for flush or recessed fixtures when required by 
fixture terminal operating temperature; fixtures shall be readily 
removable for access to boxes unless ceiling access panels are provided.   
Fasten boxes and supports with machine screws or welded studs on steel.  
In open overhead spaces, cast boxes threaded to raceways need not be 
separately supported except where used for fixture support; support sheet 
metal boxes directly from building structure or by bar hangers.  Where bar 
hangers are used, attach bar to raceways on opposite sides of box, and 
support raceway with approved-type fastener maximum 24 inches from box.

3.1.4.1   Boxes

Boxes for use with raceway systems shall be minimum 1 1/2 inches deep, 
except where shallower boxes required by structural conditions are 
approved.  Boxes for other than lighting fixture outlets shall be minimum 
4 inches square, except that 4 by 2 inch boxes may be used where only one 
raceway enters outlet.  Telecommunications outlets shall be a minimum of 4 
inches square by 2 1/8 inches deep.  Mount outlet boxes flush in finished 
walls.

3.1.4.2   Pull Boxes

Construct of at least minimum size required by NFPA 70  of code-gauge 
aluminum or galvanized sheet steel, except where cast-metal boxes are 
required in locations specified herein.  Provide boxes with screw-fastened 
covers.  Where several feeders pass through common pull box, tag feeders 
to indicate clearly electrical characteristics, circuit number, and panel 
designation.

3.1.5   Receptacles

Use side wiring screw terminals for conductor installation. Install 
receptacles oriented with ground pin of receptacles down.

3.1.5.1   Ground-Fault Circuit Interrupter Receptacles

Install feed-through-type receptacle at beginning of circuit for 
protection of downstream receptacles.
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3.1.6   Mounting Heights

Mount panelboards, circuit breakers, motor controller and disconnecting 
switches so height of operating handle at its highest position is maximum 7
2 inches above floor.  Mount lighting switches 48 inches above finished 
floor.  Mount receptacles 18 inches above finished floor and 
telecommunications outlets 18 inches above finished floor, unless 
otherwise indicated.  Mount other devices as indicated. Measure mounting 
heights of wiring devices and outlets to bottom of device or outlet.

3.1.7   Conductor Identification

Provide conductor identification within each enclosure where tap, splice, 
or termination is made.  For conductors No. 6 AWG and smaller diameter, 
color coding shall be by factory-applied, color-impregnated insulation.  
For conductors No. 4 AWG and larger diameter, color coding shall be by 
plastic-coated, self-sticking markers; colored nylon cable ties and 
plates; or heat shrink-type sleeves. Provide telecommunications system 
conductor identification as specified in Section 27 10 00 BUILDING 
TELECOMMUNICATIONS CABLING SYSTEMS.

3.1.7.1   Marking Strips

White or other light-colored plastic marking strips, fastened by screws to 
each terminal block, shall be provided for wire designations.  The wire 
numbers shall be made with permanent ink.  The marking strips shall be 
reversible to permit marking both sides, or two marking strips shall be 
furnished with each block.  Marking strips shall accommodate the two sets 
of wire numbers.  Each device to which a connection is made shall be 
assigned a device designation in accordance with NEMA ICS 1  and each 
device terminal to which a connection is made shall be marked with a 
distinct terminal marking corresponding to the wire designation used on 
the Contractor's schematic and connection diagrams.  The wire (terminal 
point) designations used on the Contractor's wiring diagrams and printed 
on terminal block marking strips may be according to the Contractor's 
standard practice; however, additional wire and cable designations for 
identification of remote (external) circuits shall be provided for the 
Government's wire designations.  

3.1.8   Splices

Make splices in accessible locations.  Make splices in conductors No. 10 
AWG and smaller diameter with insulated, pressure-type connector.  Make 
splices in conductors No. 8 AWG and larger diameter with solderless 
connector, and cover with insulation material equivalent to conductor 
insulation.

3.1.9   Covers and Device Plates

Install with edges in continuous contact with finished wall surfaces 
without use of mats or similar devices.  Plaster fillings are not 
permitted.  Install plates with alignment tolerance of 1/16 inch.  Use of 
sectional-type device plates are not permitted.  Provide gasket for plates 
installed in radiological locations.
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3.1.10   Grounding and Bonding

Provide In accordance with NFPA 70 .  Ground exposed, non-current-carrying 
metallic parts of electrical equipment, access flooring support system, 
metallic raceway systems, grounding conductor in metallic and nonmetallic 
raceways, telecommunications system grounds, and neutral conductor of 
wiring systems.  Make ground connection to driven ground rods on exterior 
of building.  Interconnect all grounding media in or on the structure to 
provide a common ground potential.   In addition to the requirements 
specified herein, provide telecommunications grounding in accordance with 
TIA-607 .  Where ground fault protection is employed, ensure that 
connection of ground and neutral does not interfere with correct operation 
of fault protection.

3.1.10.1   Ground Rods

Provide cone pointed ground rods.  The resistance to ground shall be 
measured using the two-point stakeless method.  The maximum resistance of 
a driven ground shall not exceed 25 ohms under normally dry conditions.  
Minimum of 3 rods shall be driven not less than 10 feet on centers.  In 
high-ground-resistance, UL listed chemically charged ground rods may be 
used.  If the resultant resistance exceeds 25 ohms measured not less than 
48 hours after rainfall, notify the Contracting Officer who will decide on 
the number of ground rods to add.

 3.1.10.2   Grounding Connections

Make grounding connections which are buried or otherwise normally 
inaccessible, excepting specifically those connections for which access 
for periodic testing is required, by compression connector.

b.  Make compression connections using a hydraulic compression tool to 
provide the correct circumferential pressure.  Tools and dies shall be 
as recommended by the manufacturer.  An embossing die code or other 
standard method shall provide visible indication that a connector has 
been adequately compressed on the ground wire.

3.1.10.3   Ground Bus

A copper ground bus shall be provided in the electrical equipment rooms as 
indicated. Noncurrent-carrying metal parts of transformer neutrals and 
other electrical equipment shall be effectively grounded by bonding to the 
ground bus.  The ground bus shall be bonded to both the entrance ground, 
and to a ground rod or rods as specified above.  Connections and splices 
shall be of the brazed, welded, bolted, or pressure-connector type, except 
that pressure connectors or bolted connections shall be used for 
connections to removable equipment.

3.1.10.4   Resistance

Maximum resistance-to-ground of grounding system shall not exceed 5 ohms 
under dry conditions.  Where resistance obtained exceeds 5 ohms, contact 
Contracting Officer for further instructions.

3.1.11   Equipment Connections

Provide power wiring for the connection of motors and control equipment 
under this section of the specification.  Except as otherwise specifically 
noted or specified, automatic control wiring, control devices, and 
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protective devices within the control circuitry are not included in this 
section of the specifications but shall be provided under the section 
specifying the associated equipment. Contractor shall confirm phase 
rotation of motorized equipment with mechanical Contractor and 
manufacturer's requirements.

3.1.12   Government-Furnished Equipment

Contractor shall rough-in for Government-furnished equipment to make 
equipment operate as intended, including providing miscellaneous items 
such as plugs, receptacles, wire, cable, conduit, flexible conduit, and 
outlet boxes or fittings.

3.1.13   Surge Protective Devices

Connect the surge protective devices in parallel to the power source, 
keeping the conductors as short and straight as practically possible.

3.2   FIELD FABRICATED NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as 
indicated.  Fasten nameplates to the device with a minimum of two 
sheet-metal screws, two rivets, or pressure-sensitive adhesive.

3.3   WARNING SIGN MOUNTING

Provide the number of signs required to be readable from each accessible 
side.  Space the signs in accordance with NFPA 70E.

3.4   FIELD APPLIED PAINTING

Paint electrical equipment as required to match finish of adjacent 
surfaces or to meet the indicated or specified safety criteria. Where 
field painting of enclosures for panelboards, load centers or the like is 
specified to match adjacent surfaces, to correct damage to the 
manufacturer's factory applied coatings, or to meet the indicated or 
specified safety criteria, provide manufacturer's recommended coatings and 
apply in accordance to manufacturer's instructions.

3.5   FIELD QUALITY CONTROL

Furnish test equipment and personnel and submit written copies of test 
results.  Give Contracting Officer 5 working days notice prior to each test.

3.5.1   Devices Subject to Manual Operation

Each device subject to manual operation shall be operated at least five 
times, demonstrating satisfactory operation each time.

3.5.2   600-Volt Wiring Test

Test wiring rated 600 volt and less to verify that no short circuits or 
accidental grounds exist.  Perform insulation resistance tests on wiring 
No. 6 AWG and larger diameter using instrument which applies voltage of 
approximately 500 volts to provide direct reading of resistance.  Minimum 
resistance shall be 250,000 ohms.

The Contractor shall provide individual test reports for each enclosure as 
follows:
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M-140 600-volt wiring test
DRE-7 600-volt wiring test
ACE-3 600-volt wiring test
RAE 600-volt wiring test
Passageway 600-volt wiring test

3.5.3   Transformer Tests

Perform the standard, not optional, tests in accordance with the 
Inspection and Test Procedures for transformers, dry type, air-cooled, 600 
volt and below; as specified in NETA ATS.  Measure primary and secondary 
voltages for proper tap settings.  Tests need not be performed by a 
recognized independent testing firm or independent electrical consulting 
firm.

The Contractor shall provide individual test reports for each enclosure as 
follows:

M-140 Transformer tests
DRE-7 Transformer tests
ACE-3 Transformer tests
RAE Transformer tests

3.5.4   Ground-Fault Receptacle Test

Test ground-fault receptacles with a "load" (such as a plug in light) to 
verify that the "line" and "load" leads are not reversed.

The Contractor shall provide individual test reports for each enclosure as 
follows:

M-140 Ground-fault receptacle test
DRE-7 Ground-fault receptacle test
ACE-3 Ground-fault receptacle test
RAE Ground-fault receptacle test
Passageway Ground-fault receptacle test

3.5.5   Grounding System Test

Test grounding system to ensure continuity, and that resistance to ground 
is not excessive.  Test each ground rod for resistance to ground before 
making connections to rod; tie grounding system together and test for 
resistance to ground.  Make resistance measurements in dry weather, not 
earlier than 48 hours after rainfall.  Submit written results of each test 
to Contracting Officer, and indicate location of rods as well as 
resistance and soil conditions at time measurements were made.

The Contractor shall provide individual test reports for each enclosure as 
follows:

M-140 Grounding system test
DRE-7 Grounding system test
ACE-3 Grounding system test
RAE Grounding system test

        -- End of Section --
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SECTION 26 36 00.00 10

AUTOMATIC TRANSFER SWITCH AND BY-PASS/ISOLATION SWITCH
10/07

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM B117 (2011) Standard Practice for Operating 
Salt Spray (Fog) Apparatus

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 602 (2007) Recommended Practice for Electric 
Systems in Health Care Facilities - White 
Book

IEEE C37.13 (2015) Standard for Low-Voltage AC Power 
Circuit Breakers Used in Enclosures

IEEE C37.90.1 (2013) Standard for Surge Withstand 
Capability (SWC) Tests for Relays and 
Relay Systems Associated with Electric 
Power Apparatus

IEEE C62.41.1 (2002; R 2008) Guide on the Surges 
Environment in Low-Voltage (1000 V and 
Less) AC Power Circuits

IEEE C62.41.2 (2002) Recommended Practice on 
Characterization of Surges in Low-Voltage 
(1000 V and Less) AC Power Circuits

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 1 (2000; R 2015) Standard for Industrial 
Control and Systems: General Requirements

NEMA ICS 10 Part 2 (2005) AC Transfer Equipment, Part 2: 
Static AC Transfer Equipment

NEMA ICS 2 (2000; R 2005; Errata 2008) Standard for 
Controllers, Contactors, and Overload 
Relays Rated 600 V

NEMA ICS 4 (2015) Terminal Blocks

NEMA ICS 6 (1993; R 2011) Enclosures
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NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 110 (2016) Standard for Emergency and Standby 
Power Systems

NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2 
2013; Errata 2 2013; AMD 3 2014; Errata 
3-4 2014; AMD 4-6 2014) National 
Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 1008 (2014) Transfer Switch Equipment

UL 1066 (2012; Reprint Jul 2013) Low-Voltage AC 
and DC Power Circuit Breakers Used in 
Enclosures

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Detail Drawings; G, AE
Equipment; G, AE
Installation; G, AE

SD-03 Product Data

Equipment; G, AE

SD-06 Test Reports

Testing; G; G

SD-07 Certificates

Equipment
Switching Equipment

SD-10 Operation and Maintenance Data

Switching Equipment; G
Instructions; G

1.3   QUALITY ASSURANCE

1.3.1   Detail Drawings

Submit interface equipment connection diagram showing conduit and wiring 
between ATS and related equipment.  Submit schematic, external connection, 
one-line schematic and wiring diagram of each ATS assembly.  Device, 
nameplate, and item numbers shown in list of equipment and material shall 
appear on drawings wherever that item appears.  Diagrams shall show 
interlocking provisions and cautionary notes, if any.  Operating 
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instructions shall be shown either on one-line diagram or separately.  
Unless otherwise approved, one-line and elementary or schematic diagrams 
shall appear on same drawing.

1.3.2   Switching Equipment

Upon request, manufacturer shall provide notarized letter certifying 
compliance with requirements of this specification, including withstand 
current rating (WCR).  Submit evidence that ATS withstand current rating 
(WCR) has been coordinated with upstream protective devices as required by 
UL 1008 .  Submit an operating manual outlining step-by-step procedures for 
system startup, operation, and shutdown.  Manual shall include 
manufacturer's name, model number, service manual, parts list, and brief 
description of equipment and basic operating features.  Manufacturer's 
spare parts data shall be included with supply source and current cost of 
recommended spare parts.  Manual shall include simplified wiring and 
control diagrams for system as installed.

PART 2   PRODUCTS

2.1   STANDARD PRODUCTS

Provide material and equipment which are standard products of a 
manufacturer regularly engaged in manufacturing the products and that 
essentially duplicate items that have been in satisfactory use for at 
least 2 years prior to bid opening.  Submit list of proposed equipment and 
material, containing a description of each separate item, and certificates 
of compliance showing evidence of UL listing and conformance with 
applicable NEMA standards.  Such certificates are not required if 
manufacturer's published data, submitted and approved, reflect UL listing 
or conformance with applicable NEMA standards.  The experience use shall 
include applications in similar circumstances and of same design and 
rating as specified ATS.  Equipment shall be capable of being serviced by 
a manufacturer-authorized and trained organization that is, in the 
Contracting Officer's opinion, reasonably convenient to the site.

2.2   NAMEPLATE

Nameplate showing manufacturer's name and equipment ratings shall be made 
of corrosion-resistant material with not less than 1/8 inch tall 
characters.  Nameplate shall be mounted to front of enclosure and shall 
comply with nameplate requirements of NEMA ICS 2 .

2.3   AUTOMATIC TRANSFER SWITCH (ATS)

ATS shall be electrically operated and mechanically held in both operating 
positions.  ATS shall be suitable for use in emergency systems described 
in NFPA 70 .  ATS shall be UL listed.  ATS shall be manufactured and tested 
in accordance with applicable requirements of IEEE C37.90.1 , IEEE C37.13 , 
IEEE C62.41.1 , IEEE C62.41.2 , IEEE 602 , NEMA ICS 1 , NEMA ICS 2 , 
NEMA ICS 10 Part 2 , UL 1008  and UL 1066 .  ATS shall conform to NFPA 110 .  
To facilitate maintenance, manufacturer's instruction manual shall provide 
typical maximum contact voltage drop readings under specified conditions 
for use during periodic maintenance.  Manufacturer shall provide 
instructions for determination of contact integrity.  ATS shall be rated 
for continuous duty at specified continuous current rating.  ATS shall be 
fully compatible and approved for use with BP/IS specified.  BP/IS shall 
be considered part of ATS system.  ATS shall have following 
characteristics:
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Voltage 480 volts ac

Number of Phases  Three

Number of Wires Three

Frequency 60  Hz

Poles Three switched  

ATS WCR Rated to withstand short-circuit current of 100,000 amperes, 
RMS symmetrical.

Nonwelding Contacts Rated for nonwelding of contacts when used with upstream 
feeder overcurrent devices shown and with available fault 
current specified.

Main and Neutral 
Contacts

Contacts shall have silver alloy composition.  Neutral 
contacts shall have same continuous current rating as main or 
phase contacts .

2.3.1   Override Time Delay

Provide adjustable time delay to override monitored source deviation from 
0.5 to 6 seconds and factory set at 1 second.  ATS shall monitor phase 
conductors to detect and respond to sustained voltage drop of 15 percent 
of nominal between any two normal source conductors and initiate transfer 
action to emergency source and start engine driven generator after set 
time period.  Pickup voltage shall be adjustable from 85 to 100 percent of 
nominal and factory set at 90 percent.  Dropout voltage shall be 
adjustable from 75 to 98 percent of pickup value and factory set at 85 
percent of nominal.

2.3.2   Transfer Time Delay

Time delay before transfer to emergency power source shall be adjustable 
from 0 to 5 minutes and factory set at 0 minutes.  ATS shall monitor 
frequency and voltage of emergency power source and transfer when 
frequency and voltage are stabilized.  Pickup voltage shall be adjustable 
from 85 to 100 percent of nominal and factory set at 90 percent.  Pickup 
frequency shall be adjustable from 90 to 100 percent of nominal and 
factory set at 90 percent.

2.3.3   Return Time Delay

Time delay before return transfer to normal power source shall be 
adjustable from 0 to 30 minutes and factory set at 30 minutes.  Time delay 
shall be automatically defeated upon loss or sustained undervoltage of 
emergency power source, provided that normal supply has been restored.
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2.3.4   Engine Shutdown Time Delay

Time delay shall be adjustable from 0 to 30 minutes and shall be factory 
set at 10  minutes.

2.3.5   Exerciser

Provide a generator exerciser timer.  Run times shall be user 
programmable.  The generator exerciser shall be selectable between load 
transfer and engine run only, and shall have a fail-safe feature that will 
retransfer the ATS to normal during the exercise period.

2.3.6   Auxiliary Contacts

Two normally open and two normally closed auxiliary contacts rated at 15 
amperes at 120 volts shall operate when ATS is connected to normal power 
source, and two normally open and two normally closed contacts shall 
operate when ATS is connected to emergency source.

2.3.7   Supplemental Features

ATS shall be furnished with the following:

a.  Engine start contact.

b.  Emergency source monitor.

c.  Test switch to simulate normal power outage.

d.  Voltage sensing.  Pickup voltage adjustable from 85 to 100 percent of 
nominal; dropout adjustable from 75 to 98 percent of pickup.

e.  Time delay bypass switch to override return time delay to normal.

f.  Manual return-to-normal switch.

g.  Means shall be provided in the ATS to insure that motor/transformer 
load inrush currents do not exceed normal starting currents.  This 
shall be accomplished with either in-phase monitoring, time-delay 
transition, or load voltage decay sensing methods.  If manufacturer 
supplies an in-phase monitoring system, the manufacturer shall 
indicate under what conditions a transfer cannot be accomplished.  If 
the manufacturer supplies a time-delay transition system, the 
manufacturer shall supply recommendations for establishing time 
delay.  If load voltage decay sensing is supplied, the load voltage 
setting shall be user programmable.

2.3.8   Operator

Manual operator conforming to UL 1008  shall be provided, and shall 
incorporate features to prevent operation by unauthorized personnel.  ATS 
shall be designed for safe manual operation under full load conditions.  
If manual operation is accomplished by opening the door, then a dead-front 
shall be supplied for operator safety.

2.3.9   Override Switch

Override switch shall bypass automatic transfer controls so ATS will 
transfer and remain connected to emergency power source, regardless of 
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condition of normal source. If emergency source fails and normal source is 
available, ATS shall automatically retransfer to normal source.

2.3.10   Green Indicating Light

A green indicating light shall supervise/provide normal power source 
switch position indication and shall have a nameplate engraved NORMAL .

2.3.11   Red Indicating Light

A red indicating light shall supervise/provide emergency power source 
switch position indication and shall have a nameplate engraved EMERGENCY.

2.4   BY-PASS/ISOLATION SWITCH (BP/IS)

2.4.1   Design

Bypass/isolation switch (BP/IS) shall permit load by-pass to either normal 
or emergency power source and complete isolation of associated ATS, 
independent of ATS operating position.  BP/IS and associated ATS shall be 
products of same manufacturer and shall be completely interconnected and 
tested at factory and at project site as specified.  BP/IS shall be 
manufactured, listed, and tested in accordance with paragraph AUTOMATIC 
TRANSFER SWITCH (ATS) and shall have electrical ratings that exceed or 
equal comparable ratings specified for ATS.  Operating handles shall be 
externally operated and arranged so that one person can perform the bypass 
and isolation functions through the operation of a maximum of two handles 
within 5 seconds.  The ATS shall have provisions for locking in the 
isolation position.  Handle for manual operation shall be permanently 
attached to operating mechanism.  BP/IS operation shall be accomplished 
without disconnecting switch load terminal conductors.  Isolation handle 
positions shall be marked with engraved plates or other approved means to 
indicate position or operating condition of associated ATS, as follows:

a.  Indication shall be provided to show that ATS section is providing 
power to the load.

b.  Indication shall be provided of ATS isolation.  The ATS controls shall 
remain functional with the ATS isolated or in bypass mode to permit 
monitoring of the normal power source and automatic starting of the 
generator in the event of a loss of the normal power source.  In the 
isolated mode, the bypass section shall be capable of functioning as a 
manual transfer switch to transfer the load to either power source.  
The ATS shall be capable of undergoing functional operation testing 
without service interruption.  The ATS may also be completely removed 
from the enclosure, if required for maintenance or repair, while the 
bypass section continues to power the load.

2.4.2   Switch Construction

Bypass/isolation switch shall be constructed for convenient removal of 
parts from front of switch enclosure without removal of other parts or 
disconnection of external power conductors.  Contacts shall be as 
specified for associated ATS, including provisions for inspection of 
contacts without disassembly of BP/IS or removal of entire contact 
enclosure.  To facilitate maintenance, manufacturer shall provide 
instructions for determination of contact integrity.  BP/IS and associated 
ATS shall be interconnected with suitably sized copper bus bars 
silver-plated at each connection point, and braced to withstand magnetic 
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and thermal forces created at WCR specified for associated ATS.

2.5   ENCLOSURE

ATS and accessories shall be installed in wall-mounted , ventilated 
NEMA ICS 6 , Type 12, smooth sheet metal enclosure constructed in 
accordance with applicable requirements of UL 1066  and/or UL 1008 .  Intake 
vent shall be screened and filtered.  Exhaust vent shall be screened. 
Metal gauge shall be not less than No. 14.  Enclosure shall be equipped 
with at least two approved grounding lugs for grounding enclosure to 
facility ground system using No. 4 AWG copper conductors.  Factory wiring 
within enclosure and field wiring terminating within enclosure shall 
comply with NFPA 70 .  If wiring is not color coded, wire shall be 
permanently tagged or marked near terminal at each end with wire number 
shown on approved detail drawing.  Terminal block shall conform to 
NEMA ICS 4 .  Terminals shall be arranged for entrance of external 
conductors from top and bottom of enclosure as shown.  Main switch 
terminals, including neutral terminal if used, shall be pressure type 
suitable for termination of external copper conductors shown.

2.5.1   Construction

Enclosure shall be constructed for ease of removal and replacement of ATS 
components and control devices from front without disconnection of 
external power conductors or removal or disassembly of major components.  
Enclosure of ATS with BP/IS shall be constructed to protect personnel from 
energized BP/IS components during ATS maintenance.

2.5.2   Cleaning and Painting

Both the inside and outside surfaces of an enclosure, including means for 
fastening, shall be protected against corrosion by enameling, galvanizing, 
plating, powder coating, or other equivalent means.  Protection is not 
required for metal parts that are inherently resistant to corrosion, 
bearings, sliding surfaces of hinges, or other parts where such protection 
is impractical.  Finish shall be manufacturer's standard material, 
process, and color and shall be free from runs, sags, peeling, or other 
defects.  An enclosure marked Type 1, 3R, 4 or 12 shall be acceptable if 
there is no visible rust at the conclusion of a salt spray (fog) test 
using the test method in ASTM B117, employing a 5 percent by weight, salt 
solution for 24 hours.  Type 4X enclosures are acceptable following 
performance of the above test with an exposure time of 200 hours.

2.6   TESTING

Submit a description of proposed field test procedures, including proposed 
date and steps describing each test, its duration and expected results, 
not less than 2 weeks prior to test date.  Submit certified factory and 
field test reports, within 14 days following completion of tests.  Reports 
shall be certified and dated and shall demonstrate that tests were 
successfully completed prior to shipment of equipment.

2.6.1   Factory Testing

A prototype of specified ATS shall be factory tested in accordance with 
UL 1008 .  In addition, factory tests shall be performed on each ATS as 
follows:

a.  Insulation resistance test to ensure integrity and continuity of 
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entire system.

b.  Main switch contact resistance test.

c.  Visual inspection to verify that each ATS is as specified.

d.  Mechanical test to verify that ATS sections are free of mechanical 
hindrances.

e.  Electrical tests to verify complete system electrical operation and to 
set up time delays and voltage sensing settings.

2.6.2   Factory Test Reports

Manufacturer shall provide three certified copies of factory test reports.

2.7   FACTORY TESTING

The factory tests for ATS and By-Pass/Isolation switches shall be 
conducted in the following sequence:

a.  General
b.  Normal
c.  Overvoltage
d.  Undervoltage
e.  Overload
f.  Endurance
g.  Temperature Rise
h.  Dielectric Voltage-Withstand
i.  Contact Opening
j.  Dielectric Voltage-Withstand (Repeated)
k.  Withstand
l.  Instrumentation and Calibration of High Capacity
m.  Closing
n.  Dielectric Voltage-Withstand (Repeated)
o.  Strength of Insulating Base and Support

2.7.1   Viewing Ports

ATS and BP/IS switches shall be of draw-out construction.  Viewing ports 
to inspect the contacts without requiring disassembly shall be provided.

2.7.2   Operating Handles

The operating handles shall be externally operated, and designed and 
constructed not to stop in an intermediate or neutral position during 
operation, but shall permit load by-pass and transfer switch isolation in 
no more than two manual operations which can be performed by one person in 
5 seconds or less.  The transfer speed will be independent of the 
operational speed of the switch handle or handles.

PART 3   EXECUTION

3.1   INSTALLATION

ATS shall be installed as shown and in accordance with approved 
manufacturer's instructions.  Submit dimensioned plans, sections and 
elevations showing minimum clearances, weights, and conduit entry 
provisions for each ATS.
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3.2   INSTRUCTIONS

Manufacturer's approved operating instructions shall be permanently 
secured to cabinet where operator can see them.  One-line and elementary 
or schematic diagram shall be permanently secured to inside of front 
enclosure door.  Submit 6 copies of operating and 6 copies of maintenance 
manuals listing routine maintenance, possible breakdowns, repairs, and 
troubleshooting guide.

3.3   SITE TESTING

Following completion of ATS installation and after making proper 
adjustments and settings, site tests shall be performed in accordance with 
manufacturer's written instructions to demonstrate that each ATS functions 
satisfactorily and as specified.  Advise Contracting Officer not less than 
5 working days prior to scheduled date for site testing, and provide 
certified field test reports within 2 calendar weeks following successful 
completion of site tests.  Test reports shall describe adjustments and 
settings made and site tests performed.  Minimum operational tests shall 
include the following:

3.3.1   Insulation Resistance

Insulation resistance shall be tested, both phase-to-phase and 
phase-to-ground.

3.3.2   Power Failure of Normal Source

Power failure of normal source shall be simulated by opening upstream 
protective device.  This test shall be performed a minimum of five times.

3.3.3   Power Failure of Emergency Source

Power failure of emergency source with normal source available shall be 
simulated by opening upstream protective device for emergency source.  
This test shall be performed a minimum of five times.

3.3.4   Low Phase-to-Ground Voltage

Simulate low phase-to-ground voltage for each phase of normal source.

3.3.5   Operation and Settings

Verify operation and settings for specified ATS features, such as override 
time delay, transfer time delay, return time delay, engine shutdown time 
delay, exerciser, auxiliary contacts, and supplemental features.

3.3.6   ATS and BP/IS Functions

Verify manual and automatic ATS and BP/IS functions.

       -- End of Section --
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SECTION 26 51 00

INTERIOR LIGHTING
07/07

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

CALIFORNIA ENERGY COMMISSION (CEC)

CEC Title 24 (2008; Effective Jan 2010) California's 
Energy Efficiency Standards for 
Residential and Nonresidential Buildings

ILLUMINATING ENGINEERING SOCIETY OF NORTH AMERICA (IES)

IES HB-10 (2011) IES Lighting Handbook

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100 (2000; Archived) The Authoritative 
Dictionary of IEEE Standards Terms

IEEE C2 (2012; Errata 2012; INT 1-4 2012) National 
Electrical Safety Code

IEEE C62.41.1 (2002; R 2008) Guide on the Surges 
Environment in Low-Voltage (1000 V and 
Less) AC Power Circuits

IEEE C62.41.2 (2002) Recommended Practice on 
Characterization of Surges in Low-Voltage 
(1000 V and Less) AC Power Circuits

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI C78.901 (2005) American National Standard for 
Electric Lamps - Single Base Fluorescent 
Lamps--Dimensional and Electrical 
Characteristics

NEMA 250 (2008) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA ANSLG C78.81 (2010) American National Standard for 
Electric Lamps--Double-Capped Fluorescent 
Lamps--Dimensional and Electrical 
Characteristics

NEMA ANSLG C82.11 (2011) Lamp Ballasts -  High-Frequency 
Fluorescent Lamp Ballasts
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NEMA ICS 2 (2000; R 2005; Errata 2008) Standard for 
Controllers, Contactors, and Overload 
Relays Rated 600 V

NEMA ICS 6 (1993; R 2011) Enclosures

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 101 (2015) Life Safety Code

NFPA 70 (2014) National Electrical Code

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

Energy Star (1992; R 2006) Energy Star Energy 
Efficiency Labeling System

UNDERWRITERS LABORATORIES (UL)

UL 1598 (2008; Reprint Oct 2012) Luminaires

UL 8750 (2009; Reprint May 2014) UL Standard for 
Safety Light Emitting Diode (LED) 
Equipment for Use in Lighting Products

UL 924 (2006; Reprint Feb 2011) Standard for 
Emergency Lighting and Power Equipment

UL 935 (2001; Reprint Nov 2011) Standard for 
Fluorescent-Lamp Ballasts

1.2   RELATED REQUIREMENTS

Materials not considered to be lighting equipment or lighting fixture 
accessories are specified in Section 26 20 00 INTERIOR DISTRIBUTION 
SYSTEM.  Lighting fixtures and accessories mounted on exterior surfaces of 
buildings are specified in section 26 56 00.

1.3   DEFINITIONS

a.  Unless otherwise specified or indicated, electrical and electronics 
terms used in these specifications, and on the drawings, shall be as 
defined in IEEE 100 .

b.  Average life is the time after which 50 percent will have failed and 
50 percent will have survived under normal conditions.

c.  Total harmonic distortion (THD) is the root mean square (RMS) of all 
the harmonic components divided by the total fundamental current.

1.4   SYSTEM DESCRIPTION

1.5   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
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01 33 00 SUBMITTAL PROCEDURES:

Data, drawings, and reports shall employ the terminology, classifications, 
and methods prescribed by the IES HB-10 , as applicable, for the lighting 
system specified.

SD-03 Product Data

Fluorescent lighting fixtures; G, AE

Lighting fixtures; G, AE

Fluorescent electronic ballasts; G, AE

Lighting contactor; G, AE

Exit signs; G, AE

Emergency lighting equipment; G, AE

Energy Efficiency; G, AE

Led Portable Work Lights; G, AE

SD-06 Test Reports

M-140 Operating test; G
DRE-7 Operating test; G
ACE-3 Operating test; G
RAE Operating test; G
Passageways Operating test; G

Submit test results as stated in paragraph entitled "Field Quality 
Control."

1.6   QUALITY ASSURANCE

1.6.1   Fluorescent Electronic Ballasts

Submit ballast catalog data as required in the paragraph entitled 
"Fluorescent Lamp Electronic Ballasts" contained herein.  As an option, 
submit the fluorescent fixture manufacturer's electronic ballast 
specification information in lieu of the actual ballast manufacturer's 
catalog data.  This information shall include published specifications and 
sketches, which covers the information required by the paragraph entitled 
"Fluorescent Lamp Electronic Ballasts" herein.  This information may be 
supplemented by catalog data if required, and shall contain a list of 
vendors with vendor part numbers.

1.6.2   Lighting Fixtures, Complete With Lamps and Ballasts

Submit one sample of each fixture type for inspection, review, and 
approval.  The sample shall be retained for comparison against the 
remainder of the fixtures.  The sample may be used in the final fixture 
installation..

1.6.3   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
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provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction," or words of 
similar meaning, to mean the Contracting Officer.  Equipment, materials, 
installation, and workmanship shall be in accordance with the mandatory 
and advisory provisions of NFPA 70  unless more stringent requirements are 
specified or indicated.

1.6.4   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products shall have been in 
satisfactory commercial or industrial use for 2 years prior to bid 
opening.  The 2-year period shall include applications of equipment and 
materials under similar circumstances and of similar size.  The product 
shall have been on sale on the commercial market through advertisements, 
manufacturers' catalogs, or brochures during the 2-year period.  Where two 
or more items of the same class of equipment are required, these items 
shall be products of a single manufacturer; however, the component parts 
of the item need not be the products of the same manufacturer unless 
stated in this section.

1.6.4.1   Alternative Qualifications

Products having less than a 2-year field service record will be acceptable 
if a certified record of satisfactory field operation for not less than 
6000 hours, exclusive of the manufacturers' factory or laboratory tests, 
is furnished.

1.6.4.2   Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site 
shall not be used, unless specified otherwise.

1.6.4.3   Energy Efficiency

Comply with National Energy Policy Act and Energy Star  requirements for 
lighting products.  Submit documentation for Energy Star  qualifications 
for equipment provided under this section.  Submit data indicating lumens 
per watt efficiency and color rendition index of light source.

1.7   WARRANTY

The equipment items shall be supported by service organizations which are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

1.7.1   Electronic Ballast Warranty

Furnish the electronic ballast manufacturer's warranty.  The warranty 
period shall not be less than 5 years from the date of manufacture of the 
electronic ballast.  Ballast assembly in the lighting fixture, 
transportation, and on-site storage shall not exceed 12 months, thereby 
permitting 4 years of the ballast 5 year warranty to be in service and 
energized.  The warranty shall state that the malfunctioning ballast shall 
be exchanged by the manufacturer and promptly shipped to the using 
Government facility.  The replacement ballast shall be identical to, or an 
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improvement upon, the original design of the malfunctioning ballast.

PART 2   PRODUCTS

2.1   FLUORESCENT LIGHTING FIXTURES

UL 1598 .  Fluorescent fixtures shall have electronic ballasts unless 
specifically indicated otherwise.

2.1.1   Fluorescent Lamp Electronic Ballasts

The electronic ballast shall as a minimum meet the following 
characteristics:

a.  Ballast shall comply with UL 935 , NEMA ANSLG C82.11 , NFPA 70 , and 
CEC Title 24  unless specified otherwise.  Ballast shall be 100 percent 
electronic high frequency type with no magnetic core and coil 
components.  Ballast shall provide transient immunity as recommended 
by IEEE C62.41.1  and IEEE C62.41.2 .  Ballast shall be designed for the 
wattage of the lamps used in the indicated application.  Ballasts 
shall be designed to operate on the voltage system to which they are 
connected.

b.  Power factor shall be 0.95 (minimum).

c.  Ballast shall operate at a frequency of 20,000 Hertz (minimum).  
Ballast shall be compatible with and not cause interference with the 
operation of occupancy sensors or other infrared control systems.  
Provide ballasts operating at or above 40,000 Hertz where available.

d.  Ballast shall have light regulation of plus or minus 10 percent lumen 
output with a plus or minus 10 percent input voltage regulation.  
Ballast shall have 10 percent flicker (maximum) using any compatible 
lamp.

e.  Ballast factor shall be between 0.85 (minimum) and 1.00 (maximum).  
Current crest factor shall be 1.7 (maximum).

f.  Ballast shall be UL listed Class P with a sound rating of "A."

g.  Ballast shall have circuit diagrams and lamp connections displayed on 
the ballast.

h.  Ballasts shall be instant start unless otherwise indicated.  Ballasts 
shall be programmed start where indicated.  Instant start ballasts 
shall operate lamps in a parallel circuit configuration that permits 
the operation of remaining lamps if one or more lamps fail or are 
removed.  Programmed start ballasts may operate lamps in a series 
circuit configuration.  Provide series/parallel wiring for programmed 
start ballasts where available.

i.  Ballasts for compact fluorescent fixtures shall be programmed start.

j.  Ballasts for T-5 and smaller lamps shall have end-of-life protection 
circuits as required by NEMA ANSLG C78.81  and ANSI C78.901  as 
applicable.

k.  Ballast shall be capable of starting and maintaining operation at a 
minimum of 0 degrees F unless otherwise indicated.
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l.  Electronic ballast shall have a full replacement warranty of 5 years 
from date of manufacture as specified in paragraph entitled 
"Electronic Ballast Warranty" herein.

   Lens covers shall be made of shatter resistant material such as 
polycarbonate.

2.2   LED PORTABLE WORK LIGHTS

UL 1598  LED Portable Work Light with polycarbonate shell and aluminum 
frame. Provide with feed through plug and cord connections.

2.2.1   

LED Ballast

The LED ballast shall as a minimum meet the following characteristics:

a. Ballast shall comply with UL 8750  and NFPA 70 .

b. Power factor shall be 0.99 (minimum)

c. Ballast shall operate at a frequency of 20,000 Hertz (minimum). Ballast 
shall be compatible with and not cause interference with the operation 
of occupancy sensors or other infrared control systems.

d. Ballast shall be UL listed Class P with a sound rating of "A."

e. Ballasts shall be 100% solid state electronics

f. Ballast shall be capable of starting maintaining operation at a minimum 
of 0 degrees F unless otherwise indicated.

g. LED ballast shall have a full replacement warranty of 1 years from date 
of manufacture.

2.3   RECESS- AND FLUSH-MOUNTED FIXTURES

Provide type that can be relamped from the bottom.  Access to ballast 
shall be from the bottom.  Trim for the exposed surface of flush-mounted 
fixtures shall be as indicated.

2.4   SWITCHES

2.4.1   Toggle Switches

Provide toggle switches as specified in Section 26 20 00 INTERIOR 
DISTRIBUTION SYSTEM.

2.5   LIGHTING CONTACTOR

NEMA ICS 2 , electrically held contactor. Rate contactor as indicated.  
Provide in NEMA 1 enclosure conforming to NEMA ICS 6 .  Contactor shall 
have silver alloy double-break contacts.  Provide contactor with 
hand-off-automatic selector switch.
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2.6   EXIT SIGNS

UL 924 , NFPA 70 , and NFPA 101 .  Exit signs shall be battery backup type.  
Exit signs shall use no more than 5 watts.

2.6.1   Battery Backup LED Type Exit Signs

Provide with automatic power failure device, integral self-testing module, 
and fully automatic high/low trickle charger in a self-contained power 
pack.  Battery shall be sealed nickel-cadmium type, shall operate 
unattended, and require no maintenance, including no additional water, for 
a period of not less than 5 years.  LED exit sign shall have emergency run 
time of 1 1/2 hours (minimum).  The light emitting diodes shall have rated 
lamp life of 70,000 hours (minimum). Lens shall be made of shatter proof 
polycarbonate plastic.

2.7   EMERGENCY LIGHTING EQUIPMENT

UL 924 , NFPA 70 , and NFPA 101 .  Provide lamps in wattage indicated.  
Provide accessories required for remote-mounted lamps where indicated.  
Remote-mounted lamps shall be as indicated. Lens shall be made of shatter 
proof polycarbonate plastic.

2.7.1   Emergency Lighting Unit

Provide as indicated. Provide integral self-testing module.

2.8   SELF-TESTING MODULE

Self-testing module for exit signs and emergency lighting equipment shall 
perform the following functions:

a.  Continuous monitoring of charger operation and battery voltage with 
visual indication of normal operation and of malfunction.

b.  Monthly discharge cycling of battery with monitoring of transfer 
circuit function, battery capacity and emergency lamp operation with 
visual indication of malfunction.  The battery capacity test may be 
conducted by using a synthetic load.

c.  Manual test switch to simulate a discharge test cycle.

d.  Module shall have low voltage battery disconnect (LVD) and brown-out 
protection circuit.

2.9   EQUIPMENT IDENTIFICATION

2.9.1   Manufacturer's Nameplate

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

2.9.2   Labels

Provide labeled luminaires in accordance with UL 1598  requirements.  All 
luminaires shall be clearly marked for operation of specific lamps and 
ballasts according to proper lamp type.  The following lamp 
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characteristics shall be noted in the format "Use Only _____":

a.  Lamp diameter code (T-4, T-5, T-8, T-12), tube configuration (twin, 
quad, triple), base type, and nominal wattage for fluorescent and 
compact fluorescent luminaires.

b.  Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or 
coated) for HID luminaires.

c.  Start type (preheat, rapid start, instant start) for fluorescent and 
compact fluorescent luminaires.

d.  ANSI ballast type (M98, M57, etc.) for HID luminaires.

e.  Correlated color temperature (CCT) and color rendering index (CRI) for 
all luminaires.

All markings related to lamp type shall be clear and located to be readily 
visible to service personnel, but unseen from normal viewing angles when 
lamps are in place.  Ballasts shall have clear markings indicating 
multi-level outputs and indicate proper terminals for the various outputs.

2.10   FACTORY APPLIED FINISH

Electrical equipment shall have factory-applied painting systems which 
shall, as a minimum, meet the requirements of NEMA 250 
corrosion-resistance test.

PART 3   EXECUTION

3.1   INSTALLATION

Electrical installations shall conform to IEEE C2 , NFPA 70 , and to the 
requirements specified herein.

3.1.1   Lamps

Lamps of the type, wattage, and voltage rating indicated shall be 
delivered to the project in the original cartons and installed just prior 
to project completion.  Lamps installed and used for working light during 
construction shall be replaced prior to turnover to the Government if more 
than 15 percent of their rated life has been used.  Lamps shall be tested 
for proper operation prior to turn-over and shall be replaced if necessary 
with new lamps from the original manufacturer.  Provide 10 percent spare 
lamps of each type from the original manufacturer.

Lamps shall be coated with a protective coating such as "Shat-R-Shield" to 
prevent shattering.

3.1.2   Lighting Fixtures

Set lighting fixtures plumb, square, and level with ceiling and walls, in 
alignment with adjacent lighting fixtures, and secure in accordance with 
manufacturers' directions and approved drawings.  Installation shall meet 
requirements of NFPA 70 .  Mounting heights specified or indicated shall be 
to the bottom of fixture for ceiling-mounted fixtures and to center of 
fixture for wall-mounted fixtures.  Obtain approval of the exact mounting 
for lighting fixtures on the job before commencing installation and, where 
applicable, after coordinating with the type, style, and pattern of the 
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ceiling being installed.  Recessed and semi-recessed fixtures shall be 
independently supported from the building structure by a minimum of four 
rods per fixture and located near each corner of each fixture. 

3.1.3   Exit Signs and Emergency Lighting Units

Wire exit signs and emergency lighting units ahead of the switch to the 
normal lighting circuit located in the same room or area.

3.2   FIELD APPLIED PAINTING

Paint electrical equipment as required to match finish of adjacent 
surfaces or to meet the indicated or specified safety criteria.  

3.3   FIELD QUALITY CONTROL

Upon completion of installation, verify that equipment is properly 
installed, connected, and adjusted.  Conduct an operating test to show 
that equipment operates in accordance with requirements of this section.

The Contractor shall submit individual operating tests for each enclosure 
as follows:

M-140 Operating test
DRE-7 Operating test
ACE-3 Operating test
RAE Operating test
Passageways Operating test

        -- End of Section --
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SECTION 26 56 00

EXTERIOR LIGHTING
05/13

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE 90.1 - IP (2010; Errata 1-3 2011; INT 1-12 2011; 
Addenda A, B, C, G, H, J, K, O, P, S, Y, 
Z, BZ, CG, CI and DS 2012; Errata 4-8 
2012; INT 13-16 2012; Errata 9-10 2013) 
Energy Standard for Buildings Except 
Low-Rise Residential Buildings

ASTM INTERNATIONAL (ASTM)

ASTM B117 (2011) Standard Practice for Operating 
Salt Spray (Fog) Apparatus

ILLUMINATING ENGINEERING SOCIETY OF NORTH AMERICA (IES)

IES HB-10 (2011) IES Lighting Handbook

IES LM-79 (2008) Electrical and Photometric 
Measurements of Solid-State Lighting 
Products

IES LM-80 (2008) Measuring Lumen Maintenance of LED 
Light Sources

IES RP-16 (2010; Addendum A 2008; Addenda B & C 
2009) Nomenclature and Definitions for 
Illuminating Engineering

IES RP-8 (2000; Errata 2004; R 2005; Errata 2007) 
Roadway Lighting

IES TM-15 (2011) Luminaire Classification System for 
Outdoor Luminaires

IES TM-21 (2011) Projecting Long Term Lumen 
Maintenance of LED Light Sources

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100 (2000; Archived) The Authoritative 
Dictionary of IEEE Standards Terms
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IEEE C2 (2012; Errata 2012; INT 1-4 2012) National 
Electrical Safety Code

IEEE C62.41.2 (2002) Recommended Practice on 
Characterization of Surges in Low-Voltage 
(1000 V and Less) AC Power Circuits

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2008) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA ANSLG C78.377 (2011) American National Standard for 
Electric Lamps— Specifications for the 
Chromaticity of Solid State Lighting 
Products

NEMA C136.31 (2010) American National for Roadway and 
Area Lighting Equipment - Luminaire 
Vibration

NEMA C82.77 (2002) Harmonic Emission Limits - Related 
Power Quality Requirements for Lighting 
Equipment

NEMA ICS 6 (1993; R 2011) Enclosures

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014) National Electrical Code

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

47 CFR 15 Radio Frequency Devices

UNDERWRITERS LABORATORIES (UL)

UL 1310 (2011; Reprint Jul 2012) UL Standard for 
Safety Class 2 Power Units

UL 1598 (2008; Reprint Oct 2012) Luminaires

UL 8750 (2009; Reprint May 2014) UL Standard for 
Safety Light Emitting Diode (LED) 
Equipment for Use in Lighting Products

1.2   RELATED REQUIREMENTS

Luminaires and accessories installed in interior of buildings are 
specified in Section 26 51 00 INTERIOR LIGHTING.

1.3   DEFINITIONS

a.  Unless otherwise specified or indicated, electrical and electronics 
terms used in these specifications, and on the drawings shall be as 
defined in IEEE 100  and IES RP-16 .

b.  For HID, fluorescent, and induction luminaire light sources, "Average 
Rated Life" is the time after which 50 percent of a large group of 
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light sources will have failed and 50 percent will have survived under 
normal operating conditions.

c.  For LED luminaire light sources, "Useful Life" is the operating hours 
before reaching 70 percent of the initial rated lumen output (L70) 
with no catastrophic failures under normal operating conditions.  This 
is also known as 70 percent "Rated Lumen Maintenance Life" as defined 
in IES LM-80 .

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

LED Luminaire Warranty; G

SD-02 Shop Drawings

Luminaire drawings; G, AE

SD-03 Product Data

LED Luminaires; G, AE

Time switch; G, AE

SD-05 Design Data

Design Data for luminaires; G

SD-06 Test Reports

LED Luminaire - IES LM-79  Test Report; G

LED Light Source - IES LM-80  Test Report; G

M-140 Operating test; G
DRE-7 Operating test; G
ACE-3 Operating test; G
RAE Operating test; G

Submit operating test results as stated in paragraph entitled 
"Field Quality Control."

SD-07 Certificates

Luminaire Useful Life Certificate; G

Submit certification from the manufacturer indicating the expected 
useful life of the luminaires provided.  The useful life shall be 
directly correlated from the IES LM-80  test data using procedures 
outlined in IES TM-21 .  Thermal properties of the specific 
luminaire and local ambient operating temperature and conditions 
shall be taken into consideration.
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SD-10 Operation and Maintenance Data

Operational Service; G

Submit documentation that includes contact information, summary of 
procedures, and the limitations and conditions applicable to the 
project.  Indicate manufacturer's commitment to reclaim materials 
for recycling and/or reuse.

1.5   QUALITY ASSURANCE

1.5.1   Drawing Requirements

1.5.1.1   Luminaire Drawings

Include dimensions, effective projected area (EPA), accessories, and 
installation and construction details.  Photometric data, including zonal 
lumen data, average and minimum ratio, aiming diagram, and computerized 
candlepower distribution data shall accompany shop drawings. The 
computerized data shall show the exterior lighting for the entire project 
site for all enclosures.

1.5.2   Design Data for Luminaires

a.  Provide distribution data according to IES classification type as 
defined in IES HB-10 .

b.  Shielding as defined by IES RP-8  or B.U.G. rating for the installed 
position as defined by IES TM-15 .

c.  Provide safety certification and file number for the luminaire 
family.  Include listing, labeling and identification per NFPA 70  
(NEC).  Applicable testing bodies are determined by the US 
Occupational Safety Health Administration (OSHA) as Nationally 
Recognized Testing Laboratories (NRTL) and include: CSA (Canadian 
Standards Association), ETL (Edison Testing Laboratory), and UL 
(Underwriters Laboratories).

d.  Provide long term lumen maintenance projections for each LED luminaire 
in accordance with IES TM-21 .  Data used for projections shall be 
obtained from testing in accordance with IES LM-80 .

e.  Provide wind loading calculations for luminaires mounted on poles.  
Weight and effective projected area (EPA) of luminaires and mounting 
brackets shall not exceed maximum rating of pole as installed in 
particular wind zone area.

1.5.3   LED Luminaire -  IES LM-79  Test Report

Submit test report on manufacturer's standard production model luminaire.  
Submittal shall include all photometric and electrical measurements, as 
well as all other pertinent data outlined under "14.0 Test Report" in 
IES LM-79 .

1.5.4   LED Light Source - IES LM-80  Test Report

Submit report on manufacturer's standard production LED package, array, or 
module.  Submittal shall include:
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a.  Testing agency, report number, date, type of equipment, and LED light 
source being tested.

b.  All data required by IES LM-80 .

1.5.4.1   Test Laboratories

Test laboratories for the IES LM-79  and IES LM-80  test reports shall be 
one of the following:

a.  National Voluntary Laboratory Accreditation Program (NVLAP) accredited 
for solid-state lighting testing as part of the Energy-Efficient 
Lighting Products laboratory accreditation program.

b.  One of the qualified labs listed on the Department of Energy - Energy 
Efficiency & Renewable Energy, Solid-State Lighting web site.

c.  A manufacturer's in-house lab that meets the following criteria:

1.  Manufacturer has been regularly engaged in the design and 
production of high intensity discharge roadway and area luminaires 
and the manufacturer's lab has been successfully certifying these 
fixtures for a minimum of 15 years.

2.  Annual equipment calibration including photometer calibration in 
accordance with National Institute of Standards and Technology.

1.5.5   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction," or words of 
similar meaning, to mean the Contracting Officer.  Equipment, materials, 
installation, and workmanship shall be in accordance with the mandatory 
and advisory provisions of NFPA 70  unless more stringent requirements are 
specified or indicated.

1.5.6   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products shall have been in 
satisfactory commercial or industrial use for 2 years prior to bid 
opening.  The 2-year period shall include applications of equipment and 
materials under similar circumstances and of similar size.  The product 
shall have been on sale on the commercial market through advertisements, 
manufacturers' catalogs, or brochures during the 2-year period.  Where two 
or more items of the same class of equipment are required, these items 
shall be products of a single manufacturer; however, the component parts 
of the item need not be the products of the same manufacturer unless 
stated in this section.

1.5.6.1   Alternative Qualifications

Products having less than a 2-year field service record will be acceptable 
if the manufacturer has been regularly engaged in the design and 
production of high intensity discharge roadway and area luminaires for a 
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minimum of 15 years.  Products shall have been in satisfactory commercial 
or industrial use for 15 years prior to bid opening.  The product shall 
have been on sale on the commercial market through advertisements, 
manufacturers' catalogs, or brochures during the 15-year period.

1.5.6.2   Material and Equipment Manufacturing Date

Products manufactured more than 1 year prior to date of delivery to site 
shall not be used, unless specified otherwise.

1.6   WARRANTY

The equipment items shall be supported by service organizations which are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

1.6.1   LED Luminaire Warranty

Provide Luminaire Useful Life Certificate.

The equipment items shall be supported by service organizations which are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

a.  Provide a written five year on-site replacement warranty for material, 
fixture finish, and workmanship. On-site replacement includes 
transportation, removal, and installation of new products.

1.  Finish warranty shall include warranty against failure and against 
substantial deterioration such as blistering, cracking, peeling, 
chalking, or fading.

2.  Material warranty shall include:

(a) All power supply units (drivers).

(b) Replacement when more than 10 percent of LED sources in any 
lightbar or subassembly(s) are defective or non-starting.

b.  Warranty period must begin on date of beneficial occupancy.  
Contractor shall provide the Contracting Officer signed warranty 
certificates prior to final payment.

PART 2   PRODUCTS

2.1   PRODUCT COORDINATION

Products and materials not considered to be luminaires, equipment or 
accessories are specified in Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.
 Luminaires and associated equipment and accessories for interior 
applications are specified in Section 26 51 00 INTERIOR LIGHTING.

2.2    LED LUMINAIRES

UL 1598 , NEMA C82.77  and UL 8750 .  Provide luminaires as indicated in 
luminaire schedule and XL plates or details on project plans.  Provide 
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luminaires complete with light sources of quantity, type, and wattage 
indicated.  All luminaires of the same type shall be provided by the same 
manufacturer.

2.2.1   General Requirements

a.  LED luminaire housings shall be die cast or extruded aluminum.

b.  Luminaires shall be UL listed for wet locations per UL 1598 .

c.  Luminaires shall have IES distribution and NEMA field angle 
classifications as indicated in luminaire schedule on project plans 
per IES HB-10 .

d.  Housing finish shall be baked-on enamel, anodized, or baked-on powder 
coat paint.  Finish shall be capable of surviving ASTM B117 salt fog 
environment testing for 2500 hours minimum without blistering or 
peeling.

e.  Luminaires shall not exceed the following IES TM-15  Backlight, Uplight 
and Glare (B.U.G.) ratings:

1.  Maximum Backlight (B) rating shall be determined by lighting zone  
in which luminaire is placed.

2.  Maximum Uplight (U) rating shall be U0.

3.  Maximum Glare (G) rating shall be determined by lighting zone in 
which luminaire is placed.

f.  Luminaires shall be fully assembled and electrically tested prior to 
shipment from factory.

g.  The finish color shall be as indicated in the luminaire schedule or 
detail on the project plans.

h.  Luminaire arm bolts shall be 304 stainless steel or zinc-plated steel.

i.  Luminaire lenses shall be constructed of clear tempered glass or 
UV-resistant acrylic.  Provide polycarbonate vandal-resistant lenses 
as indicated.

j.  Incorporate modular electrical connections, and construct luminaires 
to allow replacement of all or any part of the optics, heat sinks, 
power supply units, ballasts, surge suppressors and other electrical 
components using only a simple tool, such as a manual or cordless 
electric screwdriver.

k.  Luminaires shall have a nameplate bearing the manufacturer's name, 
address, model number, date of manufacture, and serial number securely 
affixed in a conspicuous place.  The nameplate of the distributing 
agent will not be acceptable.

l.  Luminaire must pass 3G vibration testing in accordance with 
NEMA C136.31 .

m.  All factory electrical connections shall be made using crimp, locking, 
or latching style connectors.  Twist-style wire nuts are not 
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acceptable.

2.2.2   Luminaire Light Sources

2.2.2.1   LED Light Sources

a.  Correlated Color Temperature (CCT) shall be in accordance with 
NEMA ANSLG C78.377 :

Nominal CCT: 4000 degrees K: 3985 plus or minus 275 degrees K

b.  Color Rendering Index (CRI) shall be:

Greater than or equal to 70 for 4000 degrees K light sources.

c.  Color Consistency:

Manufacturer shall utilize a maximum 4-step MacAdam ellipse binning 
tolerance for color consistency of LEDs used in luminaires.

2.2.3   Luminaire Power Supply Units (Drivers)

2.2.3.1   LED Power Supply Units (Drivers)

UL 1310 .  LED Power Supply Units (Drivers) shall meet the following 
requirements:

a.  Minimum efficiency shall be 85 percent.

b.  Drive current to each individual LED shall not exceed 600 mA, plus or 
minus 10 percent.

c.  Shall be rated to operate between ambient temperatures of minus 22 
degrees F and 104 degrees F 122 degrees F.

d.  Shall be designed to operate on the voltage system to which they are 
connected, typically ranging from 120 V to 480 V nominal.

e.  Operating frequency shall be: 50 or 60 Hz.

f.  Power Factor (PF) shall be greater than or equal to 0.90.

g.  Total Harmonic Distortion (THD) current shall be less than or equal to 
20 percent.

h.  Shall meet requirements of 47 CFR 15 , Class B.

i.  Shall be RoHS-compliant.

j.  Shall be mounted integral to luminaire. Remote mounting of power 
supply is not allowed.

k.  Power supplies in luminaires mounted under a covered structure, such 
as a canopy, or where otherwise appropriate shall be UL listed with a 
sound rating of A.

m.  Shall be equipped with over-temperature protection circuit that turns 
light source off until normal operating temperature is achieved.
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2.2.4   LED Luminaire Surge Protection

Provide surge protection integral to luminaire to meet C Low waveforms as 
defined by IEEE C62.41.2 , Scenario 1, Location Category C.

2.3   EXTERIOR LUMINAIRE CONTROLS

Controls shall comply with Section 9 of  ASHRAE 90.1 - IP  .

2.3.1   Timeswitch

Timeswitch shall be an electronic type with a astronomic programming 
function that changes on/off settings according to seasonal variations of 
sunset and sunrise, providing a total of 56 on/off set points.  Digital 
clock display format shall be AM/PM 12 hour type.  Timeswitch shall 
provide control to 1 channels or loads.  Contacts shall be rated for 30 
amps at 120-277 VAC resistive load in a SPST normally open (NO) 
configuration.  Provide switch with manual bypass or remote override 
control and daylight savings time automatic adjustment.

Timeswitch shall be housed in a surface-mounted, lockable NEMA 1 enclosure 
constructed of painted steel or plastic polymer conforming to NEMA ICS 6 .

2.4   EQUIPMENT IDENTIFICATION

2.4.1   Manufacturer's Nameplate

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

2.4.2   Labels

Provide labeled luminaires in accordance with UL 1598  requirements.  
Luminaires shall be clearly marked for operation of specific light sources 
and ballasts according to proper light source type.  The following light 
source characteristics shall be noted in the format "Use Only _____":

e.  Correlated color temperature (CCT) and color rendering index (CRI) for 
all luminaires.

Markings related to lamp type shall be clear and located to be readily 
visible to service personnel, but unseen from normal viewing angles when 
lamps are in place.

2.5   FACTORY APPLIED FINISH

Electrical equipment shall have factory-applied painting systems which 
shall, as a minimum, meet the requirements of NEMA 250 
corrosion-resistance test.

PART 3   EXECUTION

3.1   INSTALLATION

Electrical installations shall conform to IEEE C2 , NFPA 70 , and to the 
requirements specified herein.
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3.1.1   Timeswitches

Configure timeswitch to turn on all lights 1-hour prior to sunset and turn 
off all lights 1-hour after sunrise. 

3.1.2   GROUNDING

Ground noncurrent-carrying parts of equipment including luminaires, 
mounting arms, brackets, and metallic enclosures.  Where copper grounding 
conductor is connected to a metal other than copper, provide specially 
treated or lined connectors suitable for this purpose.

3.1.3   FIELD APPLIED PAINTING

Paint electrical equipment as required to match finish of adjacent 
surfaces or to meet the indicated or specified safety criteria.  

3.2   FIELD QUALITY CONTROL

Upon completion of installation, verify that equipment is properly 
installed, connected, and adjusted. Verify that light fixtures are 
properly aligned and mounted to provide adequate and evenly distributed 
light levels across entire facitily.   Conduct an operating test after 100 
hours of burn-in time to show that the equipment operates in accordance 
with the requirements of this section. Submit operational service data as 
specified.

The Contractor shall provide individual operating test results for each 
enclosure as follows:

M-140 Operating test
DRE-7 Operating test
ACE-3 Operating test
RAE Operating test

        -- End of Section --
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SECTION 27 10 00

BUILDING TELECOMMUNICATIONS CABLING SYSTEM
08/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D709 (2001; R 2007) Laminated Thermosetting 
Materials

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100 (2000; Archived) The Authoritative 
Dictionary of IEEE Standards Terms

INSULATED CABLE ENGINEERS ASSOCIATION (ICEA)

ICEA S-90-661 (2012) Category 3, 5, & 5e Individually 
Unshielded Twisted Pair Indoor Cables for 
Use in General Purpose and LAN 
Communications Wiring Systems Technical 
Requirements

NATIONAL ELECTRICAL CONTRACTORS ASSOCIATION (NECA)

NECA/BICSI 568 (2006) Standard for Installing Building 
Telecommunications Cabling

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI/NEMA WC 66 (2001; Errata 2003) Performance Standard 
for Category 6 and Category 7 100 Ohm 
Shielded and Unshielded Twisted Pairs

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014) National Electrical Code

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

TIA-1152 (2009) Requirements for Field Test 
Instruments and Measurements for Balanced 
Twisted-Pair Cabling

TIA-568-C.1 (2009; Add 2 2011; Add 1 2012) Commercial 
Building Telecommunications Cabling 
Standard

TIA-568-C.2 (2009; Errata 2010) Balanced Twisted-Pair 
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Telecommunications Cabling and Components 
Standards

TIA-568-C.3 (2008; Add 1 2011) Optical Fiber Cabling 
Components Standard

TIA-569 (2012c; Addendum 1 2013; Errata 2013) 
Commercial Building Standard for 
Telecommunications Pathways and Spaces

TIA-607 (2011b) Generic Telecommunications Bonding 
and Grounding (Earthing) for Customer 
Premises

TIA/EIA-606 (2002a; Errata 2007; R 2007; Adm 1 2008) 
Administration Standard for the 
Telecommunications Infrastructure

U.S. FEDERAL COMMUNICATIONS COMMISSION (FCC)

FCC Part 68 Connection of Terminal Equipment to the 
Telephone Network (47 CFR 68)

UNDERWRITERS LABORATORIES (UL)

UL 1286 (2008; Reprint Sep 2011) Office Furnishings

UL 1863 (2004; Reprint Nov 2012) Communication 
Circuit Accessories

UL 444 (2008; Reprint Apr 2010) Communications 
Cables

UL 467 (2007) Grounding and Bonding Equipment

UL 514C (1996; Reprint Nov 2011) Nonmetallic 
Outlet Boxes, Flush-Device Boxes, and 
Covers

1.2   RELATED REQUIREMENTS

Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM applies to this section with 
additions and modifications specified herein.

1.3   DEFINITIONS

Unless otherwise specified or indicated, electrical and electronics terms 
used in this specification shall be as defined in TIA-568-C.1 , TIA-568-C.2 , 
TIA-568-C.3 , TIA-569 , TIA/EIA-606  and IEEE 100  and herein.

1.3.1   Open Cable

Cabling that is not run in a raceway as defined by NFPA 70 .  This refers 
to cabling that is "open" to the space in which the cable has been 
installed and is therefore exposed to the environmental conditions 
associated with that space.

SECTION 27 10 00  Page 4



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

1.3.2   Pathway

A physical infrastructure utilized for the placement and routing of 
telecommunications cable.

1.4   SYSTEM DESCRIPTION

The building telecommunications cabling and pathway system shall include 
permanently installed backbone and horizontal cabling, horizontal and 
backbone pathways, service entrance facilities, work area pathways, 
telecommunications outlet assemblies, conduit, raceway, and hardware for 
splicing, terminating, and interconnecting cabling necessary to transport 
telephone and data (including LAN) between equipment items in a 
building.   The telecommunications cabling and pathway system shall be 
wired in a star topology from the ACE to each enclosure.   Provide 
telecommunications pathway systems referenced herein as specified in 
Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.

1.5   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

M-140 Telecommunications cabling and pathway system; G, AE
DRE-7 Telecommunications cabling and pathway system; G, AE
ACE-3 Telecommunications cabling and pathway system; G, AE
RAE Telecommunications cabling and pathway system; G, AE

Shop drawings shall identify location/quantity and supports/mounting for 
telecommunications cabling.

SD-03 Product Data

Telecommunications cabling (backbone and horizontal); G, AE

Telecommunications outlet/connector assemblies; G, AE

SD-06 Test Reports

M-140 Telecommunications cabling testing; G, AE
DRE-7 Telecommunications cabling testing; G, AE
ACE-3 Telecommunications cabling testing; G, AE
RAE Telecommunications cabling testing; G, AE
Complex Wide Telecommunications cabling testing; G, AE

  SD-07 Certificates

Manufacturer Qualifications; G

Test plan; G

SD-10 Operation and Maintenance Data

M-140 Telecommunications cabling and pathway system Data Package 5; 
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G
DRE-7 Telecommunications cabling and pathway system Data Package 
5; G
ACE-3 Telecommunications cabling and pathway system Data Package 
5; G
RAE Telecommunications cabling and pathway system Data Package 5; G

 SD-11 Closeout Submittals

Record Documentation; G

1.6   QUALITY ASSURANCE

1.6.1   Telecommunications Qualifications

Work under this section shall be performed by and the equipment shall be 
provided by the approved telecommunications contractor and key personnel.  
Qualifications shall be provided for:  the telecommunications system 
contractor, the telecommunications system installer, and the supervisor 
(if different from the installer).  A minimum of 30 days prior to 
installation, submit documentation of the experience of the 
telecommunications contractor and of the key personnel.

1.6.1.1   Minimum Manufacturer Qualifications

Cabling, equipment and hardware manufacturers shall have a minimum of 3 
years experience in the manufacturing, assembly, and factory testing of 
components which comply with TIA-568-C.1 , TIA-568-C.2  and TIA-568-C.3 .

1.6.2   Test Plan

Provide a complete and detailed test plan for the telecommunications 
cabling system including a complete list of test equipment for the 
components and accessories for each cable type specified, 10 days prior to 
the proposed test date.  Include procedures for certification, validation, 
and testing.

1.6.3   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction," or words of 
similar meaning, to mean the Contracting Officer.  Equipment, materials, 
installation, and workmanship shall be in accordance with the mandatory 
and advisory provisions of NFPA 70  unless more stringent requirements are 
specified or indicated.

1.6.4   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products shall have been in 
satisfactory commercial or industrial use for 2 years prior to bid 
opening.  The 2-year period shall include applications of equipment and 
materials under similar circumstances and of similar size.  The product 
shall have been on sale on the commercial market through advertisements, 
manufacturers' catalogs, or brochures during the 2-year period.  Where two 
or more items of the same class of equipment are required, these items 
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shall be products of a single manufacturer; however, the component parts 
of the item need not be the products of the same manufacturer unless 
stated in this section.

1.6.4.1   Alternative Qualifications

Products having less than a 2-year field service record will be acceptable 
if a certified record of satisfactory field operation for not less than 
6000 hours, exclusive of the manufacturers' factory or laboratory tests, 
is furnished.

1.6.4.2   Material and Equipment Manufacturing Date

Products manufactured more than 1 year prior to date of delivery to site 
shall not be used, unless specified otherwise.

1.7   DELIVERY AND STORAGE

Provide protection from weather, moisture, extreme heat and cold, dirt, 
dust, and other contaminants for telecommunications cabling and equipment 
placed in storage.

1.8   ENVIRONMENTAL REQUIREMENTS

Connecting hardware shall be rated for operation under ambient conditions 
of 32 to 140 degrees F and in the range of 0 to 95 percent relative 
humidity, noncondensing.

1.9   WARRANTY

The equipment items shall be supported by service organizations which are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

1.10   MAINTENANCE

1.10.1   Operation and Maintenance Manuals

Commercial off the shelf manuals shall be furnished for operation, 
installation, configuration, and maintenance of products provided as a 
part of the telecommunications cabling and pathway system, Data Package 
5.  Submit operations and maintenance data in accordance with Section 
01 78 23 OPERATION AND MAINTENANCE DATA and as specified herein not later 
than 2 months prior to the date of beneficial occupancy.  In addition to 
requirements of Data Package 5, include the requirements of paragraphs 
TELECOMMUNICATIONS DRAWINGS, TELECOMMUNICATIONS SPACE DRAWINGS, and RECORD 
DOCUMENTATION.  Ensure that these drawings and documents depict the 
as-built configuration. 

The Contractor shall submit the O&M Manuals individually for each 
enclosure as follows:

M-140 Telecommunications cabling and pathway system
DRE-7 Telecommunications cabling and pathway system
ACE-3 Telecommunications cabling and pathway system
RAE Telecommunications cabling and pathway system
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PART 2   PRODUCTS

2.1   COMPONENTS

Components shall be UL or third party certified.  Where equipment or 
materials are specified to conform to industry and technical society 
reference standards of the organizations, submit proof of such 
compliance.  The label or listing by the specified organization will be 
acceptable evidence of compliance.  In lieu of the label or listing, 
submit a certificate from an independent testing organization, competent 
to perform testing, and approved by the Contracting Officer.  The 
certificate shall state that the item has been tested in accordance with 
the specified organization's test methods and that the item complies with 
the specified organization's reference standard.  Provide a complete 
system of telecommunications cabling and pathway components using star 
topology.  Provide support structures and pathways, complete with outlets, 
cables, connecting hardware and telecommunications cabinets/racks.  
Cabling and interconnecting hardware and components for telecommunications 
systems shall be UL listed or third party independent testing laboratory 
certified, and shall comply with NFPA 70  and conform to the requirements 
specified herein.

2.2   TELECOMMUNICATIONS PATHWAY

Provide telecommunications pathways in accordance with TIA-569  and as 
specified in Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.  Provide 
system furniture pathways in accordance with UL 1286 .

2.3   TELECOMMUNICATIONS CABLING

2.3.1   Horizontal Cabling

2.3.1.1   Horizontal Copper
 

Provide horizontal copper cable, UTP, 100 ohm in accordance with 
TIA-568-C.2 , UL 444 , ANSI/NEMA WC 66 , ICEA S-90-661  .  Provide four each 
individually twisted pair, minimum size 24 AWG conductors, Category 5, 
with a white thermoplastic jacket.  Cable shall be imprinted with 
manufacturers name or identifier, flammability rating, gauge of conductor, 
transmission performance rating (category designation) and length marking 
at regular intervals in accordance with ICEA S-90-661 .  Provide plenum 
(CMP), riser (CMR), or general purpose (CM or CMG) communications rated 
cabling in accordance with NFPA 70 .  Substitution of a higher rated cable 
shall be permitted in accordance with NFPA 70 . 

2.4   TELECOMMUNICATIONS OUTLET/CONNECTOR ASSEMBLIES

2.4.1   Outlet/Connector Copper

Outlet/connectors shall comply with FCC Part 68 , TIA-568-C.1 , and 
TIA-568-C.2 .  UTP outlet/connectors shall be UL 1863  listed, non-keyed, 
8-pin modular, constructed of high impact rated thermoplastic housing and 
shall be third party verified and shall comply with TIA-568-C.2  Category 5 
requirements.  Outlet/connectors provided for UTP cabling shall meet or 
exceed the requirements for the cable provided.  Outlet/connectors shall 
be terminated using a Type 110 IDC PC board connector, color-coded for 
both T568A and T568B wiring.  Each outlet/connector shall be wired T568A.
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2.4.2   Cover Plates

Telecommunications cover plates shall comply with UL 514C , and TIA-568-C.1 , ;
flush design constructed of stainless material.  Provide labeling in 
accordance with the paragraph LABELING in this section.

2.5   GROUNDING AND BONDING PRODUCTS
 

Provide in accordance with UL 467 , TIA-607 , and NFPA 70 .  Components shall 
be identified as required by TIA/EIA-606 .  Provide ground rods, bonding 
conductors, and grounding busbars  as specified in Section 26 20 00 
INTERIOR DISTRIBUTION SYSTEM.

2.6   MANUFACTURER'S NAMEPLATE

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

2.7   FIELD FABRICATED NAMEPLATES

ASTM D709.  Provide laminated plastic nameplates for each equipment 
enclosure, relay, switch, and device; as specified or as indicated on the 
drawings.  Each nameplate inscription shall identify the function and, 
when applicable, the position.  Nameplates shall be melamine plastic, 
0.125 inch thick, white with black center core. Surface shall be matte 
finish.  Corners shall be square.  Accurately align lettering and engrave 
into the core.  Minimum size of nameplates shall be one by 2.5 inches.  
Lettering shall be a minimum of 0.25 inch high normal block style.  

PART 3   EXECUTION

3.1   INSTALLATION

Install telecommunications cabling and pathway systems, telecommunications 
outlet/connector assemblies, and associated hardware in accordance with 
NECA/BICSI 568 , TIA-568-C.1 , TIA-568-C.2 , TIA-569 , NFPA 70 , and UL 
standards as applicable.

3.1.1   Pathway Installations

Provide in accordance with TIA-569  and NFPA 70 .  Provide building pathway 
as specified in Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.

3.1.2   Work Area Outlets

3.1.2.1   Terminations

Terminate UTP cable in accordance with TIA-568-C.1 , TIA-568-C.2  and wiring 
configuration as specified.

3.1.2.2   Cover Plates

As a minimum, each outlet/connector shall be labeled as to its function 
and a unique number to identify cable link in accordance with the 
paragraph LABELING in this section.
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3.1.3   Grounding and Bonding

Provide in accordance with TIA-607 , NFPA 70  and as specified in Section 
26 20 00 INTERIOR DISTRIBUTION SYSTEM.

3.2   LABELING

3.2.1   Labels

Provide labeling in accordance with TIA/EIA-606 .  Handwritten labeling is 
unacceptable.

3.2.2   Termination Hardware

Workstation outlets and patch panel connections shall be labeled using 
color coded labels with identifiers in accordance with TIA/EIA-606 .

3.3   FIELD APPLIED PAINTING

Paint electrical equipment as required to match finish of adjacent 
surfaces or to meet the indicated or specified safety criteria.

3.4   FIELD FABRICATED NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as 
indicated.  Fasten nameplates to the device with a minimum of two 
sheet-metal screws or two rivets.

3.5   TESTING

Submit record documentation as specified.

3.5.1   Telecommunications Cabling Testing

Perform telecommunications cabling inspection, verification, and 
performance tests in accordance with TIA-568-C.1 .  Test equipment shall 
conform to TIA-1152 .  Perform optical fiber field inspection tests via 
attenuation measurements on factory reels and provide results along with 
manufacturer certification for factory reel tests.  Remove failed cable 
reels from project site upon attenuation test failure.

The Contractor shall provide an invidual test for each enclosure and a 
test of the complete system for all the enclosures at completion of the 
telecommunications installation as follows:

M-140 Telecommunications cabling testing
DRE-7 Telecommunications cabling testing
ACE-3 Telecommunications cabling testing
RAE Telecommunications cabling testing
Complex Wide Telecommunications cabling testing

3.5.1.1   Inspection

Visually inspect UTP and optical fiber jacket materials for UL or third 
party certification markings.  Inspect cabling terminations in 
telecommunications rooms and at workstations to confirm color code for 
T568A or T568B pin assignments, and inspect cabling connections to confirm 
compliance with TIA-568-C.1  and TIA-568-C.2  .  Visually confirm  Category 5,
 marking of outlets, cover plates, outlet/connectors, and patch panels.
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3.5.1.2   Verification Tests

UTP backbone copper cabling shall be tested for DC loop resistance, 
shorts, opens, intermittent faults, and polarity between conductors, and 
between conductors and shield, if cable has overall shield.  Test 
operation of shorting bars in connection blocks.  Test cables after 
termination but prior to being cross-connected. 3.5.1.3   Final 

Verification Tests

Perform verification tests for UTP systems after the complete 
telecommunications cabling and workstation outlet/connectors are installed.

b. Data Tests.  These tests assume the Information Technology Staff has a 
network installed and are available to assist with testing.  Connect 
to the network interface device at the demarcation point.  Log onto 
the network to ensure proper connection to the network.

    -- End of Section --
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SECTION 27 21 00.00 20

INTERCOMMUNICATION SYSTEM
04/06

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ACOUSTICAL SOCIETY OF AMERICA (ASA)

ASA S3.2 (2009; R 2014) Method for Measuring the 
Intelligibility of Speech Over 
Communication Systems (ASA 85)

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C62.41.1 (2002; R 2008) Guide on the Surges 
Environment in Low-Voltage (1000 V and 
Less) AC Power Circuits

IEEE C62.41.2 (2002) Recommended Practice on 
Characterization of Surges in Low-Voltage 
(1000 V and Less) AC Power Circuits

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014) National Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 50 (2007; Reprint Apr 2012) Enclosures for 
Electrical Equipment, Non-environmental 
Considerations

UL 6 (2007; reprint Nov 2014) Electrical Rigid 
Metal Conduit-Steel

UL 797 (2007; Reprint Dec 2012) Electrical 
Metallic Tubing -- Steel

1.2   RELATED REQUIREMENTS

Section 26 00 00.00 20 BASIC ELECTRICAL MATERIALS AND METHODS, applies to 
this section, with the additions and modifications specified herein.

1.3   SYSTEM DESCRIPTIONS

1.3.1   Casualty Public Address System

One-way public address system. System is built of a central amplifier that 
powers exterior mounted speakers throughout the complex. System allows ACE 
to make announcements to the exterior areas of the complex by either 
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talking over a microphone, playing prerecorded messages, or calling from 
outside the facility by using a telephone.

1.3.2   Intercom System

Multi-way station based intercommunication system. Each station can 
communicate directly with another individual station or to multiple zones 
of stations and/or speakers simultaneously. Each station can perform an 
"All Call" which allows the station to talk to all stations and speakers. 
An "All Call" will not interrupt an ongoing individual conversation 
between other stations.

1.3.3   Performance Requirements

Solid state, modular in design, and shall be of the wired type.  System 
shall have capacity for later expansion to without sacrificing any 
equipment or feature performance.  .

1.3.3.1   Sound Reproduction

The intercommunication systems shall reproduce at all receiving stations a 
30 dB dynamic range of a 40 dB minimum input signal referenced to sound 
pressure level (SPL) over the frequency range of 300 to 3300 Hz.  Unless 
otherwise specified, SPL shall be 20 micro Pascal (0.00002 Newtons per 
square meter).  The root-mean square (rms) extraneous noise (e.g. hum) 
level introduced by the intercommunication system shall be at least 30 dB 
below the nominal signal level.  Distortion, including envelope delay, 
intermodulation, cross talk, and other nonlinear source, shall not exceed 
5 percent.

The Contractor shall submit shop drawings and O&M Data of both the 
Casualty Public Address System and Intercom System for each enclosure as 
follows:

M-140 Intercommunication systems
DRE-7 Intercommunication systems
ACE-3 Intercommunication systems
RAE Intercommunication systems
Loadhouse Intercommunication systems

1.3.3.2   System Performance

Provide system with normally acceptable speech intelligibility, defined as 
a score of at least 75 percent obtained utilizing the phonetically 
balanced monosyllabic work intelligibility test in accordance with ASA S3.2 .

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
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M-140 Intercommunication systems; G, AE
DRE-7 Intercommunication systems; G, AE
ACE-3 Intercommunication systems; G, AE
RAE Intercommunication systems; G, AE
Loadhouse Intercommunication systems; G, AE

  Submit for overall system and for each major component.  
Illustrate how each item of equipment will function in the system 
and include an overall system schematic indicating relationship of 
intercommunication units on one diagram identifying type, size, 
and number of wiring, conduits and each major component.

SD-03 Product Data

Casualty Public Address System; G, AE
Intercom System; G, AE
Cables and raceways; G, AE
Surge protection; G, AE

SD-06 Test Reports

M-140 Acceptance Tests; G
DRE-7 Acceptance Tests; G
ACE-3 Acceptance Tests; G
RAE Acceptance Tests; G
Loadhouse Acceptance Tests; G
Complex Wide Acceptance Tests; G

SD-10 Operation and Maintenance Data

M-140 Intercommunication systems; G, Data Package 5
DRE-7 Intercommunication systems; G, Data Package 5
ACE-3 Intercommunication systems; G, Data Package 5
RAE Intercommunication systems; G, Data Package 5
Loadhouse Intercommunication systems; G, Data Package 5

  Submit in accordance with Section 01 78 23 OPERATION AND 
MAINTENANCE DATA.

PART 2   PRODUCTS

2.1   EQUIPMENT AND COMPONENTS

Equipment and components shall conform to applicable requirements of 
NFPA 70 .  Units of the same type of the equipment shall be product of 
single manufacturer.  Units to be mounted outside or subject to inclement 
conditions shall be weatherproof or to be mounted in weatherproof 
enclosures.

2.1.1   Intercom System

Internet Protocol (IP) based critical communcation system. Individual 
pieces of the system shall be connected through a local private ethernet 
IP network. Provide handsets, intercom stations, and speakers in the 
quantities indicated on the drawings.  Each handset shall selectively 
communicate with any other handset and any speaker(s) by keying an 
appropriate identifing number or speed dial button.  Each handset or 
intercom station shall be capable of initiating a message to all other 
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stations simultaneously or in groups of multiple handsets.

2.1.1.1   Master Stations

Desk and surface wall-mounted master stations shall as a minimum conform 
to the following specifications:

a.  Speaker sensitivity:  Minimum 40 dB

b.  Power options: Power over Ethernet or external power supply

c.  Communications: IP Based ethernet

2.1.1.2   Speakers

Speakers shall as a minimum conform to the following specifications:

a.  Output power:  Minimum of 10 watts for each station

b.  Power options: Power over Ethernet or external power supply

c.  Communications: IP Based ethernet

d.  Total harmonic distortion:  Less than 5 percent at rated power with a 
load equivalent to the quantity of stations connected to it in 
all-call mode of operation

e.  Signal-to-noise ratio:  60 dB or greater at rated output

f.  Frequency response ratio:  Plus or minus 2 dB from 200 Hz to 7,000 Hz

2.1.2   Casualty Public Address System

Provide Casualty Public Address system including amplifier, preamplifier, 
control panel, speakers, microphone, and interconnecting cables. All 
speakers shall operate from a 70 volt distribution system.  System shall 
be solid state, and shall be integrated design of a single supplier.

2.1.2.1   Preamplifier/Mixer

Provide preamplifier/mixer either separately or as an integral part of 
power amplifier.  If separate, it shall be completely self-contained, 
requiring only a 120 Vac power source.  Provide controls which are front 
panel mounted, and include ON/OFF switch with power on visual indicator.  
Preamplifier shall employee only solid state devices and shall be as a 
minimum conform to the following specifications:

a.  Inputs: Microphone:  Low impedance, 150 ohms nominal

Auxiliary:  High impedance, 500,000 ohms or greater

b.  Signal-to-noise ratio:  60 dB or greater at rated output

c.  Frequency response ratio:  Plus or minus 2 dB from 20 Hz to 20,000 Hz

d.  Total harmonic distortion:  Less than 3 percent at rated output power

e.  Output:  Shall be sufficient to drive power amplifier to rated output
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2.1.2.2   Power Amplifier

Power amplifier shall employ only solid state devices and shall be as a 
minimum conform to the following specifications:

Provide controls which are front panel mounted, and include ON/OFF switch
with power-on visual indicator.  Power amplifier shall employ only solid 
state devices.  Performance characteristics:

a.  Power output:  1200 watts or greater

b.  Signal-to-noise ratio:  60 dB or greater at rated output

c.  Frequency response ratio:  Plus or minus 3 dB from 100 Hz 10,000 Hz

d.  Total harmonic distortion:  Less than 3 percent at rated output

e.  Power requirements:  120 Vac, 60 Hz

2.1.2.3   Horn-Type Loudspeakers

Horn-type loudspeakers shall be provided with line transformers, mounting 
brackets and all hardware, shall be mounted at heights indicated on 
drawings, and shall as a minimum conform to the following specifications:

a.  Power rating:  30 watts

b.  Frequency response ratio:  Plus or minus 3 dB from 250 Hz to 10,000 Hz

c.  Horizontal dispersion angle:  70 degrees

d.  Vertical dispersion angle:  95 degrees

e.  Sensitivity (sound pressure level):  Minimum of 97 dB measured at 1 
watt input, 4 feet on axis

f.  Power taps:  1.8, 3.7, 7.5, 15, 30 watts

2.2   Ethernet Switch

Switches shall be IEEE Std 802.3 bridges which shall function as the center
of a distributed-star architecture and shall be "learning" bridges with
spanning tree algorithms in accordance with IEEE Std 802.1D. The switch
shall support the connected media types and shall have a minimum of 150%
the required ports and no fewer than 4 ports. One port shall be switch
selectable as an uplink port. 

2.3   CABLES AND RACEWAYS

Cable and raceways shall conform to UL 6  and UL 797 . Cabinets and boxes 
shall conform to UL 50 .  Cables for use in air plenums shall be UL 
classified low smoke and low flame in accordance with NFPA 70 .

2.3.1   Speaker Cable

Basic cables shall be single twisted pair shielded cables, 12 gage, 
stranded tinned copper with vinyl insulation aluminum polyester shield, 
stranded tinned copper wire with overall vinyl jacket.  Multi-conductor 
shielded pair cables conforming to basic speaker cable specifications are 
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acceptable.

2.4   TERMINALS

Terminals shall be solderless, tool-crimped pressure type.

2.5   SURGE PROTECTION

Major components of the system such as master stations, amplifiers, and 
remote stations, shall have a device, either internal or external, which 
shall provide protection against voltage spikes and current surges 
conforming to IEEE C62.41.1  and IEEE C62.41.2 .

2.6   SPEAKER ENCLOSURES

Speaker enclosures shall be compatible with the speakers specified and 
shall comply with UL 50 .

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   General

Install all system components and appurtenances in accordance with the 
manufacturer's instructions and as specified herein.

3.1.2   Wiring

Wiring shall be installed in rigid metal conduit, or electric metallic 
tubing as specified in Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.  
Wiring for signal circuits shall terminate on identified terminal blocks 
in cabinets and master station enclosures.  Terminate audio circuits on 
identified terminal blocks in cabinets and master stations.  Cable shield 
shall be grounded at all points of termination.

3.1.2.1   Signal Wiring and Control Wiring

Signal and control circuits shall be installed in accordance with NFPA 70 .  
Type of signal and control wires and number of conductors shall be 
provided as recommended by the intercommunication system manufacturer, and 
as necessary to provide a complete and operable system.

3.1.3   Grounding

NFPA 70 .  Ground and distribution ground buses shall be solid copper wire 
with insulating covering.

3.2   FIELD QUALITY CONTROL

3.2.1   Acceptance Tests

After installation has been completed, Contractor shall conduct an 
acceptance test in the presence of the Contracting Officer or its 
representative, to demonstrate that the equipment operates in accordance 
with specification requirements.  Contractor shall notify the Contracting 
Officer 2 weeks prior to performance of tests.  The acceptance tests shall 
include originating and accepting messages at specified stations, at 
proper volume levels, without cross-talk or noise from other links or 
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non-designated units.  Test shall utilize the phonetically balanced 
monosyllabic work intelligibility test in accordance with ASA S3.2 .  In 
order to be acceptable a score of at least 75 percent must be obtained for 
each system test.

The Contractor shall provide an invidual test for each enclosure and a 
test of the complete system for all the enclosures at completion of the 
intercommunication system installation as follows:

M-140 Acceptance Tests
DRE-7 Acceptance Tests
ACE-3 Acceptance Tests
RAE Acceptance Tests
Loadhouse Acceptance Tests
Complex Wide Acceptance Tests

3.2.2   Retesting

Rectify deficiencies indicated by tests and completely retest work 
affected by such deficiencies at Contractor's expense.

3.3   INSPECTION

Make observations to verify that units and controls are properly labeled, 
and interconnecting wires and terminals identified.

        -- End of Section --

SECTION 27 21 00.00 20  Page 8



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

SECTION TABLE OF CONTENTS

DIVISION 28 - ELECTRONIC SAFETY AND SECURITY

SECTION 28 31 63.00 20

ANALOG/ADDRESSABLE INTERIOR FIRE ALARM SYSTEM

10/07

PART 1   GENERAL

  1.1   REFERENCES
  1.2   RELATED REQUIREMENTS
  1.3   DESCRIPTION OF WORK
    1.3.1   Scope
  1.4   SUBMITTALS
  1.5   ADDITIONAL SUBMITTAL REQUIREMENTS
    1.5.1   Battery Power Calculations
    1.5.2   Qualifications of Installer
    1.5.3   Record Drawing Software
    1.5.4   Acceptance Test Procedures
  1.6   QUALITY ASSURANCE
    1.6.1   Regulatory Requirements
      1.6.1.1   Requirements for Fire Protection Service
      1.6.1.2   Testing Services or Laboratories
    1.6.2   Standard Products
    1.6.3   Modification of References
  1.7   DELIVERY, STORAGE, AND HANDLING
  1.8   SPARE PARTS AND TOOLS
    1.8.1   Parts List
  1.9   KEYS

PART 2   PRODUCTS

  2.1   INTERIOR FIRE ALARM SYSTEM DESIGN
    2.1.1   Definitions
    2.1.2   System Operation
    2.1.3   Overvoltage and Surge Protection
    2.1.4   Addressable Interface Devices
    2.1.5   Smoke Sensors
      2.1.5.1   Photoelectric Smoke Sensors
      2.1.5.2   Smoke Sensor Testing
    2.1.6   Electric Power
      2.1.6.1   Primary Power
    2.1.7   Emergency Power Supply
      2.1.7.1   Batteries
      2.1.7.2   Capacity
      2.1.7.3   Battery Chargers
    2.1.8   System Field Wiring
      2.1.8.1   Wiring Within Cabinets, Enclosures, Boxes, Junction Boxes, 

and Fittings
      2.1.8.2   Terminal Cabinets
      2.1.8.3   Alarm Wiring
      2.1.8.4   Box Mount Plugs
      2.1.8.5   Keyed Test Box

SECTION 28 31 63.00 20  Page 1



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

      2.1.8.6   Conductor Terminations
    2.1.9   Fire Alarm Control Panel (FACP)
      2.1.9.1   Cabinet
      2.1.9.2   Control Modules
      2.1.9.3   Silencing Switches
      2.1.9.4   Non-Interfering
      2.1.9.5   Fire Alarm Signal
      2.1.9.6   Memory
      2.1.9.7   Field Programmability
      2.1.9.8   Input/Output Modifications
      2.1.9.9   Resetting
      2.1.9.10   Instructions
      2.1.9.11   Walk Test
      2.1.9.12   History Logging
      2.1.9.13   RS-232-C Output
    2.1.10   Remote Annunciator
      2.1.10.1   Cabinet
      2.1.10.2   Control Modules
      2.1.10.3   Non-Interfering
      2.1.10.4   Memory
      2.1.10.5   Field Programmability
      2.1.10.6   Input/Output Modifications
      2.1.10.7   Resetting
      2.1.10.8   Instructions
      2.1.10.9   Walk Test
      2.1.10.10   History Logging
    2.1.11   Manual Stations
    2.1.12   Notification Appliances
      2.1.12.1   Visual Alarm Signals
      2.1.12.2   Fire Alarm Horns
      2.1.12.3   Connections
    2.1.13   Automatic Transmitters
      2.1.13.1   Radio Transmitter and Interface Panels
      2.1.13.2   Signals To Be Transmitted to the Base Receiving Station
  2.2   NAMEPLATES

PART 3   EXECUTION

  3.1   INSTALLATION OF FIRE ALARM INITIATING AND INDICATING DEVICES
  3.2   FIRESTOPPING
  3.3   PAINTING
  3.4   FIELD QUALITY CONTROL
    3.4.1   Tests
    3.4.2   Minimum System Tests
  3.5   INSTRUCTION OF GOVERNMENT EMPLOYEES
    3.5.1   Instructor
    3.5.2   Qualifications
    3.5.3   Required Instruction Time

-- End of Section Table of Contents --

SECTION 28 31 63.00 20  Page 2



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

SECTION 28 31 63.00 20

ANALOG/ADDRESSABLE INTERIOR FIRE ALARM SYSTEM
10/07

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

FM GLOBAL (FM)

FM APP GUIDE (updated on-line) Approval Guide 
http://www.approvalguide.com/

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C62.41.1 (2002; R 2008) Guide on the Surges 
Environment in Low-Voltage (1000 V and 
Less) AC Power Circuits

IEEE C62.41.2 (2002) Recommended Practice on 
Characterization of Surges in Low-Voltage 
(1000 V and Less) AC Power Circuits

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 72 (2016) National Fire Alarm and Signaling 
Code

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

47 CFR 90 Private Land Mobile Radio Services

UNDERWRITERS LABORATORIES (UL)

UL 1971 (2002; Reprint Oct 2008) Signaling Devices 
for the Hearing Impaired

UL 268 (2009) Smoke Detectors for Fire Alarm 
Systems

UL 464 (2009; Reprint Apr 2012) Standard for 
Audible Signal Appliances

UL Electrical Constructn (2012) Electrical Construction Equipment 
Directory

UL Fire Prot Dir (2012) Fire Protection Equipment Directory

1.2   RELATED REQUIREMENTS

Section 00 22 13.00 20 SUPPLEMENTARY INSTRUCTIONS TO OFFERORS describes 
bid options that apply to this section.
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Section 26 00 00.00 20 BASIC ELECTRICAL MATERIALS AND METHODS, applies to 
this section, with the additions and modifications specified herein.

1.3   DESCRIPTION OF WORK

1.3.1   Scope

This work includes designing and providing a new, complete, 
analog/addressable fire alarm system as described herein and on the 
contract drawings for the DD#1 Refueling Complex, which includes the 
following enclosures: 
 
* Access Control Enclosure (ACE-3)
* Dockside Refueling Enclosure (DRE-7)
* M-140 Complex
* Refueling Access Enclosure (RAE-4): Operating Location 
* Refueling Access Enclosure Support Tower (RAE-SP-6): Operating Location
* Load House (Bid Option)

The system shall include wiring, raceways, pull boxes, terminal cabinets, 
outlet and mounting boxes, control equipment, alarm, and supervisory 
signal initiating devices, alarm notification appliances, supervising 
station fire alarm system transmitter, and other accessories and 
miscellaneous items required for a complete operating system even though 
each item may not be specifically mentioned or described.  Provide systems 
complete and ready for operation. Equipment, materials, installation, 
workmanship, inspection, and testing shall be in strict accordance with 
the required and advisory provisions of NFPA 72  and UFC 3-600-01 except as 
modified herein. The 

Minimum System Tests for the fire alarm system shall include sound level 
measurements inside each enclosure. Refer to Section 3.4.2 for additional 
information. 

The system layout on the drawings show the intent of coverage and are 
shown in suggested locations. Final quantity, layout, and coordination is 
the responsibility of the Contractor.  The remote annunciator panel shall 
be powered from the main FACP and monitored by the FACP for trouble 
signals. 

Fire alarm equipment and devices shall be located in conditioned spaces 
unless otherwise shown on drawings or noted in this specification. 
Exceptions include the Remote Annunciator panel outside of the ACE which 
shall be in a NEMA 4X, lockable, weatherproof enclosure with a heater and 
a view window. If fire alarm devices are required in an unconditioned 
space, such as the M-140 exit stair tower, they must be of the 
conventional (i.e. non addressable type), and a separate addressable 
interface module shall be provided and located in an adjacent conditioned 
space. When the RAE and RAE-SP are in storage, they will be unheated but 
the fire alarm devices will be disconnected from the FACP so they will not 
be damaged. If any fire alarm equipment or devices are needed to be 
operational in an unconditioned space during the course of this project, 
they must be conventional type with an addressable interface module 
located in a conditioned space. 
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1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

Provide six complete sets of submittals.  Partial submittals will not be 
acceptable and will be returned without review.  The Midlant Division, 
Naval Facilities Engineering Command, Fire Protection Engineer, will 
review and approve submittals.

SD-02 Shop Drawings

DD#1 COMPLEX SITE FIRE ALARM SYSTEM; G, AE
M-140 COMPLEX INTERIOR FIRE ALARM SYSTEM; G, AE
DRE-7 INTERIOR FIRE ALARM SYSTEM; G, AE
ACE-3 INTERIOR FIRE ALARM SYSTEM; G, AE
RAE-4 INTERIOR FIRE ALARM SYSTEM; G, AE
RAE-SP-6 INTERIOR FIRE ALARM SYSTEM; G, AE
LOAD HOUSE INTERIOR FIRE ALARM SYSTEM; G, AE

  Provide point-to-point wiring diagrams showing the points of 
connection and terminals used for electrical field connections in 
the system, including interconnections between the equipment or 
systems which are supervised or controlled by the system.  
Diagrams shall show connections from field devices to the FACP, 
initiating circuits, switches, relays, remote annunciator and 
terminals.

  Provide plan view drawing showing device locations, terminal 
cabinet locations, junction boxes, other related equipment, 
conduit routing, wire counts, circuit identification in each 
conduit, and circuit layouts for all floors.

Provide elevation view drawings showing device locations, terminal 
cabinet locations, junction boxes, other related equipment, 
circuit layouts and identification for the following areas 
specified on FA plans:

   * DRE-7 GROUND FLOOR
   * RAE-SP-6 COAMING AREA
   * RAE-4
   * M-140-3 AND M-140-4 TOWERS - LEVEL 1

  Provide a complete description of the system operation in matrix 
format on the drawings.

  Provide a complete list of device addresses and corresponding 
messages.

  Include annotated catalog data, in table format on the drawings, 
showing manufacturer's name, model, voltage, and catalog numbers 
for equipment and components.

  Provide complete riser diagrams indicating the wiring sequence 
of devices and their connections to the control equipment.  
Include a color code schedule for the wiring.  Include floor plans 
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showing the locations of devices and equipment.

Battery power calculations; G, AE

  Submit shop drawings not smaller than 24 by 36 inches.  As a 
minimum, the shop drawing submittal shall include the items listed 
above. The Battery power calculations shall be submitted for all 
devices as part of the project for all enclosures.

SD-03 Product Data

Fire alarm control panel (FACP); G, AE

Terminal cabinets/assemblies; G, AE

Manual stations; G, AE

Transmitters (including housing); G, AE

Batteries; G, AE

Battery chargers; G, AE

Smoke sensors; G, AE

Terminal Cabinets; G, AE

Wiring and cable; G, AE

Box Mount Plugs; G, AE

Keyed Test Box; G, AE

Notification appliances; G, AE

Addressable interface devices; G, AE

Remote annunciator; G, AE

Smoke sensor testing procedures; G

Radio transmitter and interface panels; G, AE

Overvoltage and Surge Protection; G, AE

  Submit data on proposed equipment, including, but not limited to 
the items listed above.  Include UL or FM listing cards for 
equipment provided.

SD-06 Test Reports

M-140 Complex Minimum System Tests; G
DRE-7 Minimum System Tests; G
ACE-3 Minimum System Tests; G
RAE-4 Minimum System Tests; G
RAE-SP-6 Minimum System Tests; G
Load House Minimum System Tests; G
Complex Wide Minimum System Tests; G
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  Furnish preliminary test results to the Contracting Officer. 
Include the control panel and initiating and indicating devices, a 
unique identifier for each device with an indication of test 
results, and signature of the factory-trained technician of the 
control panel manufacturer and equipment installer.  With reports 
on preliminary tests, include printer information.

SD-07 Certificates

Qualifications of installer; G

SD-10 Operation and Maintenance Data

M-140 COMPLEX INTERIOR FIRE ALARM SYSTEM, Data Package 5 ; G
DRE-7 INTERIOR FIRE ALARM SYSTEM, Data Package 5 ; G
ACE-3 INTERIOR FIRE ALARM SYSTEM, Data Package 5 ; G
RAE-4 INTERIOR FIRE ALARM SYSTEM, Data Package 5 ; G
RAE-SP-6 INTERIOR FIRE ALARM SYSTEM, Data Package 5 ; G
LOAD HOUSE INTERIOR FIRE ALARM SYSTEM, Data Package 5 ; G
DD#1 COMPLEX SITE FIRE ALARM SYSTEM, Data Package 5; G

  Submit in accordance with Section 01 78 23 OPERATION AND 
MAINTENANCE DATA.

   The O&M manuals for the RAE must include detailed instructions 
for connecting and disconnecting the portable RAE-4 and RAE-SP-6 
enclosures to and from the fire alarm control panel to ensure 
trouble-free operation. Instructions must not require 
re-programming the FACP.

Record drawing software; G

SD-11 Closeout Submittals

  Prepare and submit to the Contracting Officer two sets of 
detailed as-built drawings.  The drawings shall include complete 
wiring diagrams showing connections between devices and equipment, 
both factory and field wired. Include a riser diagram and drawings 
showing the as-built location of devices and equipment.  The 
drawings shall show the system as installed, including deviations 
from both the project drawings and the approved shop drawings.  
The drawings shall be prepared on uniform sized sheets not less 
than 30 by 42 inches with 8 by 4 inch title block similar to 
contract drawings.  These drawings shall be submitted within 2 
weeks after the final acceptance test of the system.  At least one 
set of as-built (marked-up) drawings shall be provided at the time 
of, or prior to the final acceptance test.

  Submit the installer’s training history for the employees 
involved with this contract.

1.5   ADDITIONAL SUBMITTAL REQUIREMENTS

1.5.1   Battery Power Calculations

Verify that battery capacity exceeds supervisory and alarm power 
requirements. Include power requirements for remote annunciator cabinet 
heater.
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a.  Provide complete battery calculations for both the alarm and 
supervisory power requirements.  Ampere hour requirements for each 
system component shall be submitted with the calculations.

b.  Provide data on each circuit to indicate that there is at least 25 
percent spare capacity for notification appliances, 25 percent spare 
capacity for initiating devices.  Annotate data for each circuit on 
the drawings.

1.5.2   Qualifications of Installer

Design shall be by a National Institute for Certification in Engineering 
Technologies (NICET) Level III or Level IV Technician.  Installer shall 
have an office, which has been in existence for at least 3 years, within a 
100 mile radius of the job site.  Installation shall be accomplished by an 
electrical contractor with a minimum of 5 years' experience in the 
installation of fire alarm systems.  The Contracting Officer may reject 
any proposed installer who cannot show evidence of such qualifications.  
The services of a technician provided by the control equipment 
manufacturer shall be provided to supervise installation, adjustments, and 
tests of the system.  The Contractor shall furnish evidence that the fire 
alarm equipment supplier has an experienced and effective service 
organization which carries a stock of repair parts for the system to be 
furnished.  The Contractor shall guarantee labor, materials, and equipment 
provided under this contract against defects for a period of one year 
after the date of final acceptance of this work by the Contracting Officer 
and the receipt of as-built drawings and schematics of all equipment.  
Prior to installation, submit data for approval by the Midlant Division, 
Naval Facilities Engineering Command, Fire Protection Engineer, showing 
that the Contractor has successfully installed addressable, analog 
intelligent interior fire alarm systems of the same type as specified 
herein, or that the Contractor has a firm contractual agreement with a 
subcontractor having such required experience.  Include the names and 
locations of at least three installations where the Contractor, or the 
subcontractor referred to above, has installed such systems.  Indicate the 
type and design of each system and certify that each system has performed 
satisfactorily in the manner intended for a period of not less than 18 
months.  Submit names and phone numbers of points of contact at each site.

1.5.3   Record Drawing Software

Furnish a CD containing CAD based drawings in DXF format of as-built 
drawings and schematics.

1.5.4   Acceptance Test Procedures

a.  Provide a detailed description of the final acceptance testing 
procedures. Include equipment necessary for testing smoke detectors 
using a UL listed and labeled aerosol generator. Adhere to 
manufacturer's instructions for testing.

1.6   QUALITY ASSURANCE

Equipment and devices shall be compatible and operable with existing 
station fire alarm system and shall not impair reliability or operational 
functions of existing supervising station fire alarm system.  Existing 
supervising station fire alarm system is in Building 29 (Fire Station).
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1.6.1   Regulatory Requirements

Devices and equipment for fire alarm service shall be listed by 
UL Fire Prot Dir  or approved by FM APP GUIDE.

1.6.1.1   Requirements for Fire Protection Service

Equipment and material shall have been tested by UL and listed in 
UL Fire Prot Dir  or approved by FM and listed in FM APP GUIDE.  Where the 
terms "listed" or "approved" appear in this specification, they shall mean 
listed in UL Fire Prot Dir  or FM APP GUIDE.  The omission of these terms 
under the description of any item of equipment described shall not be 
construed as waiving this requirement.

1.6.1.2   Testing Services or Laboratories

 Fire alarm and fire detection equipment shall be constructed in 
accordance with UL Fire Prot Dir , UL Electrical Constructn , or FM APP GUIDE.

1.6.2   Standard Products

Provide materials, equipment, and devices that have been tested by a 
nationally recognized testing laboratory, such as UL or FM, and listed or 
approved for fire protection service when so required by NFPA 72  or this 
specification.  Select material from one manufacturer, where possible, and 
not a combination of manufacturers, for any particular classification of 
materials.

1.6.3   Modification of References

a.  In NFPA publications referred to herein, consider advisory provisions 
to be mandatory, as though the word "shall" had been substituted for 
"should" wherever it appears; interpret reference to "authority having 
jurisdiction" to mean the Midlant Division, Naval Facilities 
Engineering Command, Fire Protection Engineer.

b. The recommended practices stated in the manufacturer's literature or 
documentation shall be considered as mandatory requirements.

1.7   DELIVERY, STORAGE, AND HANDLING

Protect equipment delivered and placed in storage from the weather, 
humidity, and temperature variation, dirt and dust, and other contaminants.

1.8   SPARE PARTS AND TOOLS

1.8.1   Parts List

Furnish a list, in duplicate, of all parts and accessories which the 
manufacturer of the system recommends to be stocked for maintenance.

1.9   KEYS

Keys and locks for equipment shall be identical.  Provide not less than 
six keys of each type required.  Keys shall be CAT 60 .
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PART 2   PRODUCTS

2.1   INTERIOR FIRE ALARM SYSTEM DESIGN

The Contractor shall submit O&M Data individually for each enclosure as 
follows:

M-140 COMPLEX INTERIOR FIRE ALARM SYSTEM
DRE-7 INTERIOR FIRE ALARM SYSTEM
ACE-3 INTERIOR FIRE ALARM SYSTEM
RAE-4 INTERIOR FIRE ALARM SYSTEM
RAE-SP-6 INTERIOR FIRE ALARM SYSTEM
LOAD HOUSE INTERIOR FIRE ALARM SYSTEM
DD#1 COMPLEX SITE FIRE ALARM SYSTEM

The O&M manuals for the RAE must include detailed instructions for 
connecting and disconnecting the portable RAE-4 and RAE-SP-6 enclosures to 
and from the fire alarm control panel to ensure trouble-free operation. 
Instructions must not require re-programming the FACP.

2.1.1   Definitions

Wherever mentioned in this specification or on the drawings, the 
equipment, devices, and functions shall be defined as follows:

a.  Analog/Addressable System:  A system in which multiple signals are 
transmitted via the same conduction path to a fire alarm control 
panel, decoded and separated so that each signal will initiate the 
specified response.

b.  Hard Wired System:  A system in which alarm and supervisory initiating 
devices are directly connected, through individual dedicated 
conductors, to a central control panel without the use of 
analog/addressable circuits or devices.

c.  Interface Device:  An addressable device which interconnects hard 
wired systems or devices to an analog/addressable system.

d.  Remote Annunciator:  A control panel, remote from the fire alarm 
control panel, that reports to and receives signals from the fire 
alarm control panel. The annunciator has control functions same as the 
main Fire Alarm Control Panel. The control functions shall be secured 
behind a locked panel.

e.  Fire Alarm Control Panel (FACP):  A master control panel having the 
features of a fire alarm control unit and to which fire alarm control 
units are interconnected.  The panel has central processing, memory, 
input and output terminals, .

f.  Terminal Cabinet:  A steel cabinet with locking, hinge-mounted door in 
which terminal strips are securely mounted.

2.1.2   System Operation

The system shall be a complete, supervised, noncoded, analog/addressable 
fire alarm system conforming to NFPA 72 .  The RAE-SP-6 and RAE-4 have two 
positions (operating and storage). The FACP shall enable the RAE and 
RAE-SP to be relocated from their operating to storage positions and vice 
versa without requiring re-programming at the FACP. This will require a 
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separate cabinet of redundant initiating devices at the ACE and cabling on 
site to enable quick disconnection between the "operating" devices inside 
the enclosures and the "storage" devices inside the ACE cabinet.

All fire alarm circuits installed shall be Class B. The system shall 
operate in the alarm mode upon actuation of any alarm initiating device.  
The system shall remain in the alarm mode until initiating device(s) are 
reset and the fire alarm control panel is manually reset and restored to 
normal.  The system shall provide the following functions and operating 
features:

a.  The FACP and fire alarm annunciators, if used, shall provide power, 
annunciation, supervision, and control for the system.

b.  Provide electrical supervision of the primary power (AC) supply, 
presence of the battery, battery voltage, and placement of system 
modules within the control panel.

c.  Provide an audible and visual trouble signal to activate upon a single 
break or open condition, or ground fault.  The trouble signal shall 
also operate upon loss of primary power (AC) supply, absence of a 
battery supply, low battery voltage, or removal of alarm or 
supervisory panel modules.  Provide a trouble alarm silence feature 
which shall silence the audible trouble signal, without affecting the 
visual indicator.  After the system returns to normal operating 
conditions, the trouble signal shall again sound until the trouble is 
acknowledged.  A smoke sensor in the process of being verified for the 
actual presence of smoke shall not initiate a trouble condition.

d.  Provide program capability via switches in a locked portion of the 
FACP to bypass the automatic notification appliance circuits, fire 
reporting system features.  Operation of this programming shall 
indicate this action on the FACP display and printer output.

e.  Alarm, supervisory, and/or trouble signals shall be automatically 
transmitted to the base supervising station and remote annunciator.

f.  Alarm functions shall override trouble or supervisory functions.  
Supervisory functions shall override trouble functions.

g.  The system shall be capable of being programmed from the panel’s 
keyboard.  Programmed information shall be stored in non-volatile 
memory.

h.  The system shall be capable of operating, supervising, and/or 
monitoring both addressable and non-addressable alarm and supervisory 
devices.

i.  There shall be no limit, other than maximum system capacity, as to the 
number of addressable devices which may be in alarm simultaneously. p.  
jhere the fire alarm system is responsible for initiating an action in 
another emergency control device or system, which applies to the M-140 
Complex Ground Level ceiling fan as shown on the M-140 Complex drawings, 
the addressable fire alarm relay shall be within 3 feet of the 
emergency control device. Coordinate with mechanical contractor on 
purchase and installed location of fire alarm interface for this fan.

j.  An alarm signal shall automatically initiate the following functions:
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(1)  Transmission of an alarm signal to the base supervising station.

(2)  Visual indication of the device operated on the fire alarm 
control panel (FACP) and remote annunciator.

(3)  Continuous actuation of all alarm notification appliances in the 
DD#1 Complex.  

k.  A supervisory signal shall automatically initiate the following 
functions:

(1)  Visual indication of the device operated on the FACP,  and on the 
remote annunciator, and sound the audible alarm at the respective 
panel.

(2)  Transmission of a supervisory signal to the base supervising 
station.

l.  A trouble condition shall automatically initiate the following 
functions:

(1)  Visual indication of the system trouble on the FACP,  and on the 
remote annunciator, and sound the audible alarm at the respective 
panel.

(2)  Transmission of a trouble signal to the base supervising station.

m.  The maximum permissible elapsed time between the actuation of an 
initiating device and its indication at the FACP shall be 15 seconds.

n.  The maximum elapsed time between the occurrence of the trouble 
condition and its indication at the FACP shall not exceed 200 seconds.

2.1.3   Overvoltage and Surge Protection

a.  Signaling Line Circuit Surge Protection:  For systems having circuits 
located outdoors, communications equipment shall be protected against 
surges induced on any signaling line circuit and shall comply with the 
applicable requirements of IEEE C62.41.1  and IEEE C62.41.2 .  Cables 
and conductors, which serve as communications links, shall have surge 
protection circuits installed at each end that meet the following 
waveforms:

(1)  A 10 microsecond by 1000 microsecond waveform with a peak voltage 
of 1500 volts and a peak current of 60 amperes.

(2)  An 8 microsecond by 20 microsecond waveform with a peak voltage 
of 1000 volts and a peak current of 500 amperes. Protection shall 
be provided at the equipment.  Additional triple electrode gas 
surge protectors, rated for the application, shall be installed on 
each wireline circuit within 3 feet of the building cable 
entrance.  Fuses shall not be used for surge protection.

b.  Sensor Wiring Surge Protection:  Digital and analog inputs and outputs 
shall be protected against surges induced by sensor wiring installed 
outdoors and as shown.  The inputs and outputs shall be tested with 
the following waveform:

(1)  A 10 by 1000 microsecond waveform with a peak voltage of 1500 
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volts and a peak current of 60 amperes.

(2)  An 8 by 20 microsecond waveform with a peak voltage of 1000 volts 
and a peak current of 500 amperes.  Fuses shall not be used for 
surge protection.

2.1.4   Addressable Interface Devices

The addressable interface (AI) device shall provide an addressable input 
interface to the FACP for monitoring normally open or normally closed 
contact devices such as waterflow switches, valve supervisory switches, 
fire pump monitoring, independent smoke detection systems, relays for 
output function actuation, etc.

2.1.5   Smoke Sensors

2.1.5.1   Photoelectric Smoke Sensors

Provide addressable photoelectric smoke sensors as follows:

a.  Provide analog/addressable photoelectric smoke sensors utilizing the 
photoelectric light scattering principle for operation in accordance 
with UL 268 .  Smoke sensors shall be listed for use with the fire 
alarm control panel.

b.  Provide self-restoring type sensors which do not require any 
readjustment after actuation at the FACP to restore them to normal 
operation.  Sensors shall be UL listed as smoke-automatic fire sensors.

c.  Components shall be rust and corrosion resistant.  Vibration shall 
have no effect on the sensor's operation.  Protect the detection 
chamber with a fine mesh metallic screen which prevents the entrance 
of insects or airborne materials.  The screen shall not inhibit the 
movement of smoke particles into the chamber.

d.  Provide twist lock bases for the sensors.  The sensors shall maintain 
contact with their bases without the use of springs.  Provide 
companion mounting base with screw terminals for each conductor.  
Terminate field wiring on the screw terminals.  The sensor shall have 
a visual indicator to show actuation.

e.  The sensor address shall identify the particular unit, its location 
within the system, and its sensitivity setting.  Sensors shall be of 
the low voltage type rated for use on a 24 VDC system.

f.  An operator at the control panel, having a proper access level, shall 
have the capability to manually access the following information for 
each initiating device.

(1)  Primary status
(2)  Device type
(3)  Present average value
(4)  Present sensitivity selected
(5)  Sensor range (normal, dirty, etc.)

2.1.5.2   Smoke Sensor Testing

Smoke sensors shall be tested in accordance with manufacturer's 
recommended calibrated test method.  Submit smoke sensor testing procedures
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 for approval.

2.1.6   Electric Power

2.1.6.1   Primary Power

Provide primary power for the FACP from the normal AC service to the 
building where shown on the drawings .  Power shall be 120 VAC service, 
transformed through a two-winding, isolation type transformer and 
rectified to low voltage DC for operation of circuits and devices.  Make 
the service connection for the FACP at the a main distribution panel where 
shown.  Provide appropriate equipment to protect against power surges.  
Provide a separate NEMA 1 "general purpose enclosure" for the circuit 
breaker.  The circuit breaker enclosure shall be painted red, marked "FIRE 
ALARM SYSTEM," provided with a red and white engraved plastic sign 
permanently affixed to the face of the switch, and provided with a 
lockable handle or cover.

2.1.7   Emergency Power Supply

Provide for system operation in the event of primary power source 
failure.  Transfer from normal to auxiliary (secondary) power or 
restoration from auxiliary to normal power shall be automatic and shall 
not cause transmission of a false alarm.

2.1.7.1   Batteries

Provide sealed, maintenance-free, sealed lead acid batteries as the source 
for emergency power to the FACP.  Batteries shall contain suspended 
electrolyte.  The battery system shall be maintained in a fully charged 
condition by means of a solid state battery charger.  Provide an automatic 
transfer switch to transfer the load to the batteries in the event of the 
failure of primary power.

2.1.7.2   Capacity

Provide the batteries with sufficient capacity to operate the system under 
supervisory and trouble conditions, including audible trouble signal 
devices for 48 hours and audible and visual signal devices under alarm 
conditions for an additional 10 minutes.

2.1.7.3   Battery Chargers

Provide a solid state, fully automatic, variable charging rate battery 
charger.  The charger shall be capable of providing 150 percent of the 
connected system load and shall maintain the batteries at full charge.  In 
the event the batteries are fully discharged, the charger shall recharge 
the batteries back to 95 percent of full charge within 48 hours.  Provide 
pilot light to indicate when batteries are manually placed on a high rate 
of charge as part of the unit assembly if a high rate switch is provided.

2.1.8   System Field Wiring

2.1.8.1   Wiring Within Cabinets, Enclosures, Boxes, Junction Boxes, and 
Fittings

Provide wiring installed in a neat and workmanlike manner and installed 
parallel with or at right angles to the sides and back of any box, 
enclosure, or cabinet.  Conductors which are terminated, spliced, or 
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otherwise interrupted in any enclosure, cabinet, mounting, or junction box 
shall be connected to terminal blocks.  Mark each terminal in accordance 
with the wiring diagrams of the system.  Make connections with approved 
pressure type terminal blocks, which are securely mounted.  The use of 
wire nuts or similar devices shall be prohibited.

2.1.8.2   Terminal Cabinets

Provide terminal cabinets to facilitate relocation of the RAE-4 and 
RAE-SP-6. Refer to Site drawing FA-101 and RAE/RAE-SP drawings.  Terminal 
size shall be appropriate for the size of the wiring to be connected.  
Conductor terminations shall be labeled and a drawing containing 
conductors, their labels, their circuits, and their interconnection shall 
be permanently mounted in the terminal cabinet.  Minimum size is 8 inches 
high by 8 inches.

2.1.8.3   Alarm Wiring

Signaling line circuits and initiating device circuit field wiring shall 
be copper, No. 16 AWG size conductors at a minimum.  Notification 
appliance circuit conductors, that contain audible alarm devices,  shall 
be solid copper No. 14 AWG size conductors at a minimum. Wire size shall 
be sufficient to prevent voltage drop problems.  Circuits operating at 24 
VDC shall not operate at less than 21.6 volts.  Circuits operating at any 
other voltage shall not have a voltage drop exceeding 10 percent of 
nominal voltage.  Power wiring, operating at 120 VAC minimum, shall be No. 
12 AWG solid copper having similar insulation.  Provide all wiring in 
rigid metal conduit. Shielded wiring shall be utilized where recommended 
by the manufacturer.  For shielded wiring, the shield shall be grounded at 
only one point, which shall be in or adjacent to the FACP.  Color coding 
is required for circuits and shall be maintained throughout the circuit.

2.1.8.4   Box Mount Plugs

The RAE-4 and RAE-SP-6 are relocatable enclosures that require quick 
disconnect capability. The following plugs are approved by PNSY and the 
AHJ for this application. They are box mount style with collared 
connectors. Contractor shall confirm part number with manufacturer:

   *Amphenol Part Number 10-214216-01P (male plug) 
   *Amphenol Part Number 10-214216-01S (female plug)

2.1.8.5   Keyed Test Box

Provide UL-listed keyed test boxes for remote area smoke detectors per 
PNSY standards and as shown on plans. Product shall be Fenwal RA-914 
remote indicator with smoke detector switch or approved equal. 

2.1.8.6   Conductor Terminations

Labeling of conductors at terminal blocks in terminal cabinets, FACP, and 
remote annunciator units shall be provided at each conductor connection.  
Each conductor or cable shall have a shrink-wrap label to provide a unique 
and specific designation.  Each terminal cabinet, FACP, and fire alarm 
control unit shall contain a laminated drawing which indicates each 
conductor, its label, circuit, and terminal.  The laminated drawing shall 
be neat, using 12 point lettering minimum size, and mounted within each 
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cabinet, panel, or unit so that it does not interfere with the wiring or 
terminals.  Maintain existing color code scheme where connecting to 
existing equipment.

2.1.9   Fire Alarm Control Panel (FACP)

Provide a complete control panel fully enclosed in a lockable steel 
enclosure as specified herein.  Operations required for testing or for 
normal care and maintenance of the systems shall be performed from the 
front of the enclosure.  If more than a single unit is required at a 
location to form a complete control panel, the unit enclosures shall match 
exactly.  If more than a single unit is required, and is located in the 
lobby/entrance, notify the Midlant Division Fire Protection Engineer, via 
the Contracting Officer, prior to installing the equipment.  Each control 
unit shall provide power, supervision, control, and logic for the entire 
system, utilizing solid state, modular components, internally mounted and 
arranged for easy access.  Each control unit shall be suitable for 
operation on a 120 volt, 60 hertz, normal building power supply.  Provide 
each panel with supervisory functions for power failure, internal 
component placement, and operation.  Visual indication of alarm, 
supervisory, or trouble initiation on the fire alarm control panel shall 
be by liquid crystal display or similar means with a minimum of 80 
characters of which at least 32 are field changeable.

2.1.9.1   Cabinet

Install control panel components in cabinets large enough to accommodate 
all components and also to allow ample gutter space for interconnection of 
panels as well as field wiring.  The enclosure shall be identified by an 
engraved laminated phenolic resin nameplate.  Lettering on the nameplate 
shall say "Fire Alarm Control Panel" and shall not be less than one inch 
high.  Provide prominent rigid plastic or metal identification plates for 
lamps, circuits, meters, fuses, and switches.  The cabinet shall be 
provided in a sturdy steel housing, complete with back box, hinged steel 
door with cylinder lock, and surface mounting provisions.

2.1.9.2   Control Modules

Provide power and control modules to perform all functions of the FACP.  
Provide audible signals to indicate any alarm, supervisory, or trouble 
condition.  The alarm signals shall be different from the trouble signal.  
Connect circuit conductors entering or leaving the panel to screw-type 
terminals with each terminal marked for identification.  Locate diodes and 
relays, if any, on screw terminals in the FACP.  Circuits operating at 24 
VDC shall not operate at less than 21.6 volts.  Circuits operating at any 
other voltage shall not have a voltage drop exceeding 10 percent of 
nominal voltage.

2.1.9.3   Silencing Switches

b.  Supervisory/Trouble Silencing Switch:  Provide supervisory and trouble 
silencing switch which shall silence the audible trouble and 
supervisory signal, but not extinguish the visual indicator.  This 
switch shall be overridden upon activation of a subsequent alarm, 
supervision, or trouble condition.

2.1.9.4   Non-Interfering

Power and supervise each circuit such that a signal from one device does 
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not prevent the receipt of signals from any other device.  Circuits shall 
be manually resettable by switch from the FACP after the initiating device 
or devices have been restored to normal.

2.1.9.5   Fire Alarm Signal

A fire alarm shall activate notification appliances throughout the 
building.  Audible devices shall be fire alarm horns which produce a 
three-pulse temporal pattern.  Visual devices shall be strobes operating 
in accordance with NFPA 72 . All strobes within any open space or corridor 
shall be sychronized.

2.1.9.6   Memory

Provide each control unit with non-volatile memory and logic for all 
functions.  The use of long life batteries, capacitors, or other 
age-dependent devices shall not be considered as equal to non-volatile 
processors, PROMS, or EPROMS.

2.1.9.7   Field Programmability

Provide control units and control panels that are fully field programmable 
for control, initiation, notification, supervisory, and trouble functions 
of both input and output.  The system program configuration shall be menu 
driven.  System changes shall be password protected and shall be 
accomplished using personal computer based equipment.

2.1.9.8   Input/Output Modifications

The FACP shall contain features which allow the bypassing of input devices 
from the system or the modification of system outputs.  These control 
features shall consist of a panel mounted keypad .  Any bypass or 
modification to the system shall indicate a trouble condition on the FACP.

2.1.9.9   Resetting

Provide the necessary controls to prevent the resetting of any alarm, 
supervisory, or trouble signal while the alarm, supervisory or trouble 
condition on the system still exists.

2.1.9.10   Instructions

Provide a typeset printed or typewritten instruction card mounted behind a 
Lexan plastic or glass cover in a stainless steel or aluminum frame.  
Install the frame in a conspicuous location observable from the FACP.  The 
card shall show those steps to be taken by an operator when a signal is 
received as well as the functional operation of the system under all 
conditions, normal, alarm, supervisory, and trouble.  The instructions 
shall be approved by the Contracting Officer before being posted.

2.1.9.11   Walk Test

The FACP shall have a walk test feature.  When using this feature, 
operation of initiating devices shall result in limited system outputs, so 
that the notification appliances operate for only a few seconds and the 
event is indicated on the system printer, but no other outputs occur.
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2.1.9.12   History Logging

In addition to the required printer output, the control panel shall have 
the ability to store a minimum of 400 events in a log.  These events shall 
be stored in a battery-protected memory and shall remain in the memory 
until the memory is downloaded or cleared manually.  Resetting of the 
control panel shall not clear the memory.

2.1.9.13   RS-232-C Output

Each local control panel shall be capable of operating remote service type 
cathode ray tubes (CRTs), printers, and/or modems.  The output shall be 
paralleled ASCII from an EIA RS-232-C connection with a baud rate of 1200 
or 2400 to allow use of any commonly available CRT, printer, or modem.

2.1.10   Remote Annunciator

Provide complete remote annunciator panel fully enclosed in a lockable, 
NEMA 4X weatherproof enclosure with a viewing window and thermostatically 
controlled electric heater as specified herein.  Operations required for 
testing or for normal care and maintenance of the units shall be performed 
from the front of the enclosure.  The Remote Annunciator shall receive its 
power supply from the main FACP but its heater will require a separate 
power supply. .  Provide each unit with the same functions as the main FACP.

2.1.10.1   Cabinet

Install remote annunciator components in cabinets large enough to 
accommodate components and also to allow ample gutter space for 
interconnection of units as well as field wiring.  The enclosure shall be 
identified by an engraved laminated phenolic resin nameplate.  Lettering 
on the nameplate shall be labeled "Remote Fire Alarm Annunciator" and 
shall not be less than one inch high.  Provide prominent rigid plastic or 
metal identification plates for lamps, circuits, meters, fuses, and 
switches.  The cabinet shall be provided in a sturdy steel housing, 
complete with back box, hinged steel door with cylinder lock, and surface 
mounting provisions.

2.1.10.2   Control Modules

Provide power and control modules to perform all functions of the remote 
annunciator.  Provide audible signals to indicate any alarm or trouble 
condition.  The alarm signals shall be different from the trouble signal.  
Connect circuit conductors entering or leaving the panel to screw-type 
terminals with each terminal marked for identification.  Locate diodes and 
relays, if any, on screw terminals in the remote annunciator.  Circuits 
operating at 24 VDC shall not operate at less than 21.6 volts.  Circuits 
operating at any other voltage shall not have a voltage drop exceeding 10 
percent of nominal voltage.  Circuits shall be arranged so that there is 
25 percent spare capacity for any circuit.

2.1.10.3   Non-Interfering

Power and supervise each circuit such that a signal from one device does 
not prevent the receipt of signals from any other device.  Circuits shall 
be manually resettable by switch from the remote annunciator after the 
initiating device or devices have been restored to normal.
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2.1.10.4   Memory

Provide the annunciator with non-volatile memory and logic for all 
functions.  The use of long life batteries, capacitors, or other 
age-dependent devices shall not be considered as equal to non-volatile 
processors, PROMS, or EPROMS.

2.1.10.5   Field Programmability

Provide annunciators that are fully field programmable for control, 
initiating, supervisory, and trouble functions of both input and output.  
The system program configuration shall be menu driven.  System changes 
shall be password protected and shall be accomplished using personal 
computer based equipment.

2.1.10.6   Input/Output Modifications

Each remote annunciator shall contain features which allow the elimination 
of input devices from the system or the modification of system outputs.  
Any such modifications shall indicate a trouble condition on the remote 
annunciator, the FACP, and a printed output of the trouble condition.

2.1.10.7   Resetting

Provide the necessary controls to prevent the resetting of any alarm, 
supervisory, or trouble signal while the alarm, supervisory, or trouble 
condition on the system still exists.

2.1.10.8   Instructions

Provide a typeset printed or typewritten instruction card mounted behind a 
Lexan plastic or glass cover in a stainless steel or aluminum frame.  
Install the frame in a conspicuous location observable from inside the 
remote annunciator weatherproof enclosure.  The card shall show those 
steps to be taken by an operator when a signal is received as well as the 
functional operation of the system under all conditions, normal, alarm, 
supervisory, and trouble.  The instructions shall be approved by the 
Contracting Officer before being posted.

2.1.10.9   Walk Test

Each remote annunciator shall have a walk test feature.  When using this 
feature, operation of initiating devices shall result in limited system 
outputs, so that the notification appliances operate for only a few 
seconds and the event is indicated on the system printer, but no other 
outputs occur.

2.1.10.10   History Logging

In addition to the required printer output, the control panel shall have 
the ability to store a minimum of 400 events in a log.  These events shall 
be stored in a battery-protected memory and shall remain in the memory 
until the memory is downloaded or cleared manually.  Resetting of the 
control panel shall not clear the memory.

2.1.11   Manual Stations

Provide metal or plastic, semi-flush mounted, double action, addressable 
manual stations, which are not subject to operation by jarring or 
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vibration.  Stations shall be equipped with screw terminals for each 
conductor.  Stations which require the replacement of any portion of the 
device after activation are not permitted.  Stations shall be finished in 
fire-engine red with molded raised lettering operating instructions of 
contrasting color.  The use of a key or wrench shall be required to reset 
the station.

2.1.12   Notification Appliances

2.1.12.1   Visual Alarm Signals

Provide strobe light visual alarm signals which operate on a supervised 24 
volt DC circuit.  The strobe lens shall comply with UL 1971  and conform to 
the Americans With Disabilities Act.  The light pattern shall be disbursed 
so that it is visible above and below the strobe and from a 90 degree 
angle on both sides of the strobe.  The strobe flash output shall have an 
intensity corrensponding to the size of the area it is covering, according 
to NFPA 72. The rated output shall be based on the UL 1971  test.  The 
strobe shall have a xenon flash tube.  Visible appliances may be part of 
an audio-visual assembly.  Where more than two appliances are located in 
the same room or corridor, provide synchronized operation.

2.1.12.2   Fire Alarm Horns

Provide surface mounted electronic multi-tone horns that produce a minimum 
of four distinct sounds, suitable for use in an electrically supervised 
circuit.  Horns shall have a rating of 90 dBA at 10 feet when tested in 
accordance with UL 464  while emitting a slow whoop tone.  Horn volume 
shall be field-adjustable. Output from the horn shall be three-pulse 
temporal pattern .  Where horns and strobes are provided in the same 
location, they may be combined into a single unit.

2.1.12.3   Connections

Provide screw terminals for each notification appliance.  Terminals shall 
be designed to accept the size conductors used in this project without 
modification.

2.1.13   Automatic Transmitters

2.1.13.1   Radio Transmitter and Interface Panels

Provide radio transmitter with antenna that is compatible with the 
existing base supervising station fire alarm system.  Transmitter shall be 
built-in to the fire alarm control panel have a means to transmit alarm, 
supervisory, and trouble conditions via a single transmitter.  Provide 
transmitters in accordance with applicable portions of NFPA 72 , Federal 
Communications Commission (FCC) 47 CFR 90 .  Protect the antenna from 
physical damage.  Transmitter shall have a source of power for operation 
which conforms to NFPA 72 .  Transmitter shall be capable of initiating a 
test signal daily at any selected time.

2.1.13.2   Signals To Be Transmitted to the Base Receiving Station

The following signals shall be sent to the base supervising station. Refer 
to Site Sheet FA-101 for list of transmission zones to be programmed at 
the FACP:
a. Trouble signals

SECTION 28 31 63.00 20  Page 20



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

b.  Manual pull stations

c.  Smoke detectors

2.2   NAMEPLATES

Major components of equipment shall have the manufacturer's name, address, 
type or style, model or serial number, catalog number, date of 
installation, installing Contractor's name and address, and the contract 
number provided on a new plate permanently affixed to the item or 
equipment.  Major components include, but are not limited to, the 
following:

a.  FACPs

b.  Automatic transmitter

d.  Remote annunciator

Furnish to obtain approval by the Contracting Officer before 
installation.  Obtain approval by the Contracting Officer for installation 
locations.  Nameplates shall be etched metal or plastic, permanently 
attached by screws, pop rivets, or double-sided tape to panels or adjacent 
walls.

PART 3   EXECUTION

3.1   INSTALLATION OF FIRE ALARM INITIATING AND INDICATING DEVICES

a.  FACP:  Locate the FACP where indicated on the drawings .  Semi-recess 
the enclosure with the top of the cabinet 6 feet  above the finished 
floor or center the cabinet at 5 feet, whichever is lower.  Conductor 
terminations shall be labeled and a drawing containing conductors, 
their labels, their circuits, and their interconnection shall be 
permanently mounted in the FACP.

b.  Manual Stations:  Locate manual stations where shown on the drawings .  
Mount stations so that their operating handles are 4 feet above the 
finished floor.  Mount stations so they are located no farther than 5 
feet from the exit door they serve, measured horizontally.

c.  Notification Appliance Devices:  Locate notification appliance devices 
where shown on the drawings.  Mount assemblies on walls 80 inches 
above the finished floor or 6 inches below the ceiling whichever is 
lower.  Ceiling mounted appliances shall conform to NFPA 72 .

d.  Smoke Sensors:  Locate sensors as shown on the drawings on a 4 inch 
mounting box.  Sensors located on the ceiling shall be installed not 
less than 4 inches from a side wall to the near edge.  Those located 
on the wall shall have the top of the sensor at least 4 inches below 
the ceiling, but not more than 12 inches below the ceiling.  In raised 
floor spaces, the smoke sensors shall be installed to protect 225 
square feet per sensor.  Install smoke sensors no closer than 5 feet 
from air handling supply outlets.

e.  Remote Annunciator:  Locate the remote annunciator on the exterior of 
the ACE as shown on the drawings.  Surface mount the panel, with the 
top of the panel 6 feet above the finished floor or center the panel at
 5 feet, whichever is lower.
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3.2   FIRESTOPPING

Provide firestopping for holes at conduit penetrations through floor 
slabs, fire rated walls, partitions with fire rated doors, corridor walls, 
and vertical service shafts in accordance with Section 07 84 00 
FIRESTOPPING.

3.3   PAINTING

Paint exposed electrical, fire alarm conduit, and surface metal raceway to 
match adjacent finishes in exposed areas.  Paint junction boxes conduit and
 surface metal raceways red in unfinished areas.

3.4   FIELD QUALITY CONTROL

3.4.1   Tests

Note: Testing shall be performed for the RAE-4 and RAE-SP-6 while they are 
in their land level storage positions - positions as shown on the site plan.

b.  Loop Resistance Tests:  Measure and record the resistance of each 
circuit with each pair of conductors in the circuit short-circuited at 
the farthest point from the circuit origin.  The tests shall be 
witnessed by the Contracting Officer and test results recorded for use 
at the final acceptance test.

c.  Preliminary Testing:  Conduct preliminary tests to ensure that devices 
and circuits are functioning properly.  Tests shall meet the 
requirements of paragraph entitled "Minimum System Tests."  After 
preliminary testing is complete, provide a letter certifying that the 
installation is complete and fully operable.  The letter shall state 
that each initiating and indicating device was tested in place and 
functioned properly.  The letter shall also state that panel functions 
were tested and operated properly.  The letter shall include the names 
and titles of the witnesses to the preliminary tests.  The Contractor 
and an authorized representative from each supplier of equipment shall 
be in attendance at the preliminary testing to make necessary 
adjustments.

d.  Request for Formal Inspection and Tests:  When tests have been 
completed and corrections made, submit a signed, dated certificate 
with a request for formal inspection and tests to the Contracting 
Officer.

e.  Final Testing:  Notify the Contracting Officer in writing when the 
system is ready for final acceptance testing.  Submit request for test 
at least 15 calendar days prior to the test date.  A final acceptance 
test will not be scheduled until the operation and maintenance (O&M) 
manuals are furnished to the Contracting Officer and the following are 
provided at the job site:

(1)  The systems manufacturer's technical representative

(2)  Marked-up red line drawings of the system as actually installed

(4)  Loop resistance test results
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(5)  Complete program printout including input/output addresses

The final tests shall be witnessed by the Midlant Division, Naval 
Facilities Engineering Command, Fire Protection Engineer.  At this time, 
any and all required tests shall be repeated at their discretion.  
Following acceptance of the system, as-built drawings and O&M manuals 
shall be delivered to the Contracting Officer for review and acceptance.  

3.4.2   Minimum System Tests

Test the system in accordance with the procedures outlined in NFPA 72 .  
The required tests are as follows:

The Contractor shall provide an invidual test for each enclosure and a 
test of the complete system for all the enclosures at completion of the 
fire alarm  system installation as follows:

M-140 Complex Minimum System Tests
DRE-7 Minimum System Tests
ACE-3 Minimum System Tests
RAE-4 Minimum System Tests
RAE-SP-6 Minimum System Tests
Load House Minimum System Tests
Complex Wide Minimum System Tests

a.  Verify the absence of unwanted voltages between circuit conductors and 
ground.  The tests shall be accomplished at the preliminary test with 
results available at the final system test.

b.  Verify that the control unit is in the normal condition as detailed in 
the manufacturer's O&M manual.

c.  Test each initiating and indicating device and circuit for proper 
operation and response at the control unit.  Smoke sensors shall be 
tested in accordance with manufacturer's recommended calibrated test 
method.  Testing of duct smoke detectors shall comply with the 
requirements of NFPA 72 . If a smoke sensor fails a sensitivity test, 
perform cleaning as specified in the manufacturer instructions.

d.  Test the system for specified functions in accordance with the 
contract drawings and specifications and the manufacturer's O&M manual.

e.  Test both primary power and secondary power.  Verify, by test, the 
secondary power system is capable of operating the system for the time 
period and in the manner specified.

f.  Determine that the system is operable under trouble conditions as 
specified.

g.  Visually inspect wiring.

h.  Test the battery charger and batteries.

i.  Verify that software control and data files have been entered or 
programmed into the FACP.  Hard copy records of the software shall be 
provided to the Contracting Officer.

j.  Verify that red-line drawings are accurate.
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k.   Measure the current in circuits to ensure there is the calculated 
spare capacity for the circuits.

l.  Measure voltage readings for circuits to ensure that voltage drop is 
not excessive.

m.  Measure the voltage drop at the most remote appliance on each 
notification appliance circuit.

n.  Verify that each keyed test box initates an alarm from its respective 
smoke detector.

o.  Use sound level meters in each enclosure to determine the maximum 
sound level having a duration of at least 60 seconds and the average 
ambient sound level. This data will be used to adjust the notification 
horn volume switches so that there is not excessive noise in the 
enclosures during an alarm, which adversely affects the ability of 
PNSY to direct work and deliver important verbal instructions during 
an alarm. The maximum sound level will be determined while any vacuums 
or intermittently used equipment are operating (confirm with PNSY the 
correct design scenario for maximum noise in each enclosure) and the 
average ambient sound level shall be determined with all ventilation 
systems operating at their normal setpoints.

p.  Test horn sound levels in each enclosure, at all levels of the 
enclosure and at the most remote locations from installed horns, with 
the operable roof open (if applicable) and verify that the alarm sound 
levels exceed both NFPA 72 requirements of 5 dB above the maximum 
sound level (having a duration of at least 60 seconds) and 15 dB above 
the average ambient sound level. Adjust horn volume switches until the 
most stringent thresholds is met.

3.5   INSTRUCTION OF GOVERNMENT EMPLOYEES

Equipment manufacturer shall provide 2 days on site and 2 days of 
technical training to the Government at the manufacturing facility.  
Training shall allow for classroom instruction as well as individual hands 
on programming, troubleshooting and diagnostics exercises.  Factory 
training shall occur within 6 months of system acceptance.

3.5.1   Instructor

Include in the project the services of an instructor, who shall have 
received specific training from the manufacturer for the training of other 
persons regarding the inspection, testing, and maintenance of the system 
provided.  The instructor shall train the Government employees designated 
by the Contracting Officer, in the care, adjustment, maintenance, and 
operation of the fire alarm and fire detection system.

3.5.2   Qualifications

Each instructor shall be thoroughly familiar with all parts of this 
installation.  The instructor shall be trained in operating theory as well 
as in practical O&M work.

3.5.3   Required Instruction Time

Provide 16 hours of instruction after final acceptance of the system.  The 
instruction shall be given during regular working hours on such dates and 
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times as are selected by the Contracting Officer.  The instruction may be 
divided into two or more periods at the discretion of the Contracting 
Officer.  The training shall allow for rescheduling for unforeseen 
maintenance and/or fire department responses.

        -- End of Section --
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PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C 136 (2006) Standard Test Method for Sieve 
Analysis of Fine and Coarse Aggregates

ASTM C 33 (2007) Standard Specification for Concrete 
Aggregates

ASTM D 1140 (2000; R 2006) Amount of Material in Soils 
Finer than the No. 200 (75-micrometer) 
Sieve

ASTM D 1556 (2007) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method

ASTM D 1557 (2007) Standard Test Methods for 
Laboratory Compaction Characteristics of 
Soil Using Modified Effort (56,000 
ft-lbf/ft3) (2700 kN-m/m3)

ASTM D 2321 (2009) Standard Practice for Underground 
Installation of Thermoplastic Pipe for 
Sewers and Other Gravity-Flow Applications

ASTM D 2487 (2010) Soils for Engineering Purposes 
(Unified Soil Classification System)

ASTM D 4318 (2005) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

ASTM D 698 (2007e1) Laboratory Compaction 
Characteristics of Soil Using Standard 
Effort (12,400 ft-lbf/cu. ft. (600 
kN-m/cu. m.))

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010; 
Changes 4-6 2011; Change 7 2012) Safety 
and Health Requirements Manual  

STATE OF MAINE (SHS)

SHS MEDOT (2002) State of Maine Department of 
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Transportation Standard Specifications, 
including revisions through award of this 
contract  (See http://www.state.me.us/
mdot/contractor-consultant-information/
ss_standard_specification_2002.php )

1.2   DEFINITIONS

1.2.1   Underdrain Backfill

A layer of clean, poorly graded crushed rock, stone, or natural sand or 
gravel having a high porosity which is placed beneath a building slab with 
or without a vapor barrier to cut off the capillary flow of pore water to 
the area immediately below a slab.

1.2.2   Degree of Compaction

Degree of compaction is expressed as a percentage of the maximum density 
obtained by the test procedure presented in ASTM D 1557 , for general soil 
types, abbreviated as percent laboratory maximum density.

1.2.3   Hard Materials

Weathered rock, dense consolidated deposits, or conglomerate materials 
which are not included in the definition of "rock" but which usually 
require the use of heavy excavation equipment, ripper teeth, or jack 
hammers for removal.

1.2.4   Rock

Solid homogeneous interlocking crystalline material with firmly cemented, 
laminated, or foliated masses or conglomerate deposits, neither of which 
can be removed without systematic drilling and blasting, drilling and the 
use of expansion jacks or feather wedges, or the use of backhoe-mounted 
pneumatic hole punchers or rock breakers; also large boulders, buried 
masonry, or concrete other than pavement exceeding 1 cubic yard in 
volume.  Removal of hard material will not be considered rock excavation 
because of intermittent drilling that is performed merely to increase 
production. SPECIAL NOTE:  BLASTING IS NOT PERMITTED ON PORTSMOUTH NAVAL 
SHIPYARD.

1.2.5   Non-Hazardous Soils

Non-hazardous soils shall include all soils which, upon generation, do not 
meet the definition of a hazardous waste as defined by the EPA Hazardous 
Waste Regulations 40 CFR 260 through 40 CFR 268, 40 CFR 273, and 40 CFR 
279 and the State of Maine DEP Hazardous Waste Regulations Chapter 850-855.

1.2.6   Hazardous Soils

Hazardous soils shall include all soils which, upon generation, do meet 
the definition of a hazardous waste as defined by the EPA Hazardous Waste 
Regulations 40 CFR 260, 40 CFR 268, 40 CFR 273, and 40 CFR 279 and the 
State of Maine DEP Hazardous Waste Regulations Chapter 850-855.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
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approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Shoring and Sheeting Plan; G

Dewatering work plan; G

Excavation and Trenching Plan; G

Excess Soil Disposal Plan; G

Submit 15 days prior to starting work.

SD-06 Test Reports

Pervious Granular Fill test; G

Borrow Site Testing; G

Fill and backfill test; G

Select material test; G

Density tests; G

Submit copies of all laboratory and field test reports within 24 hours of 
the completion of the test.  If applicable, submit unit price item rock 
quantity surveys at least 24 hours in advance of removal.

1.4   DELIVERY, STORAGE, AND HANDLING

Perform in a manner to prevent contamination or segregation of materials.

1.5   CRITERIA FOR BIDDING

Base bids on the following criteria:

a.  Surface elevations shown on drawings are approximate.  Contractor 
shall confirm grades and inverts prior to start of work and 
ordering of materials.

b.  Ground water elevation is estimated to be at or near mean high 
water level of the Piscataqua River.  The Contractor shall include 
all costs associated with all dewatering efforts.  Failure by the 
Contractor to plan for groundwater conditions shall not be the 
basis for any claim nor equitable price or contract time 
adjustments.

d.  Removal of soils and rock beyond the lines and grades indicated 
will not be grounds for claims for additional payment.

e.  Blasting will not be permitted on the Shipyard. Contractors means 
and methods may include hoe ramming.  Provide protection of 
adjacent facilities as necessary during prosecution of work.

f.  Excavation, handling and disposal requirements for excavated 
non-hazardous soils shall be in accordance with the requirements 
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specified below. 

g.  Suitable, non-hazardous soils excavated may be reused in earthwork 
operations, if the material meets the physical soil properties  
specified for backfill material.

h.  Any stockpiling of non-hazardous soils shall comply with the 
current MEDEP Erosion and Sediment Control Best Management 
Practices (BMPs) and other applicable requirements.

i.  Any suspect soils encountered within the limits of work shall be 
classified by the Contracting Officer and PWD-ME Environmental 
personnel by visual means.  The Government may perform laboratory 
testing to confirm soils classification as hazardous or 
non-hazardous.

k.  For purpose of bidding, assume the soils within the limits of work 
are Non-Hazardous.

l.  The Contractor shall sample, test, load, transport and dispose of 
excess non-hazardous soils (unsuitable for reuse as backfill 
material) excavated from the site at a pre-approved licensed 
disposal facility in accordance with the requirements specified in 
paragraph entitled "Excavated Materials Unsuitable for Backfill."

1.6   REQUIREMENTS FOR OFF SITE SOIL

Borrow Site Testing:  Soils brought in from off site shall be tested for 
the following contaminants:  

a.   Total Petroleum Hydrocarbons (TPH) using the GC/FID Method; 
b.   Benzene, Toluene, Ethyl Benzene, and Xylene (BTEX); 
c.   Full RCRA 8 Metals; 
d.   Toxicity Characteristic Leaching Procedure (TCLP) RCRA 8 Metals; 
e.   Polychlorinated Biphenyls (PCBs); 
f.   Polycyclic Aromatic Hydrocarbons (PAHs); and 
g.   Pesticides and Herbicides 

Soil shall not contain any contaminant concentration which exceeds the 
current Residential  Scenario values listed in Appendix 1 of the Remedial 
Action Guidelines (RAGs), as established by the Maine Department of 
Environmental Protection (MEDEP) Bureau of Remediation and Waste 
Management.  Backfill shall not contain any TCLP concentration which 
exceeds the current Environmental Protection Agency (EPA) values listed in 
40 CFR §261.24, Table 1 Maximum Concentration of Contaminants for Toxicity 
Characteristic EPA limits.  TPH CONCENTRATIONS SHALL NOT EXCEED 100 Mg/Kg. 
Representative sampling and testing of the backfill shall be conducted at 
a rate of 1 sample for every 1,000 tons, with a minimum of 1 sample per 
borrow source.  Chemical analysis of the samples shall be performed by a 
certified laboratory using the most current Environmental Protection 
Agency (EPA) approved methods.  Backfill shall not be brought on site 
until all laboratory test results have been approved by the Contracting 
Officer. Aggregates containing less than 10% fines (material passing the 
number 4 sieve) shall not require testing.  Borrow pits shall meet all 
appropriate state certification guidelines.  Written confirmation that the 
purchased backfill material did not come from a chemically impacted area 
shall be provided by borrow pit supplier.  Proof of certification and 
written confirmation shall be provided to the Contracting Officer prior to 
backfill being brought on site.

SECTION 31 23 00.00 22  Page 6



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

1.7   QUALITY ASSURANCE

1.7.1   Excavation and Trenching Plan

Provide Manufacturers Tabulated Data for trench boxes and other support 
systems to be used on the project.  See EM 385-1-1 , Section 25, Excavation 
and Trenching for requirements.

1.7.2   Dewatering Work Plan

The Contractor shall submit procedures for accomplishing dewatering work to 
the Contracting Officer for approval. The Dewatering Work Plan submittal 
shall be prepared by a Professional Geotechnical Engineer with specialized 
experience in geotechnical engineering.  The requirements of the plan is 
specified in the paragraph entitled "Dewatering" herein. 

1.7.3   Utilities

Movement of construction machinery and equipment over pipes and utilities 
during construction shall be at the Contractor's risk.  Perform work 
adjacent to non-Government utilities as indicated in accordance with 
procedures outlined by utility company.  Excavation made with power-driven 
equipment is not permitted within two feet of known Government-owned 
utility or subsurface construction.  For work immediately adjacent to or 
for excavations exposing a utility or other buried obstruction, excavate 
by hand.  Start hand excavation on each side of the indicated obstruction 
and continue until the obstruction is uncovered or until clearance for the 
new grade is assured.  Support uncovered lines or other existing work 
affected by the contract excavation until approval for backfill is granted 
by the Contracting Officer.  Report damage to utility lines or subsurface 
construction immediately to the Contracting Officer.

1.7.4   Excess Soil Disposal Plan

The Contractor shall submit an Excess Soil Disposal Plan indicating the 
licensed facility that will be used for off site disposal of excess soil 
material.  The Plan shall indicate the sampling and testing requirements 
required by the disposal facility.  The plan shall include the estimated 
quantity of excess soil that will require disposal, stockpile location and 
transportation procedures.  Submit the plan to the Contracting Officer for 
approval.

PART 2   PRODUCTS

2.1   SOIL MATERIALS

2.1.1   Satisfactory Materials

Any materials classified by ASTM D 2487  as GW, GP, GM, GP-GM, GW-GM, GC, 
GP-GC, GM-GC, SW, SP free of debris, roots, wood, scrap material, 
vegetation, refuse, soft unsound particles, and frozen, deleterious, or 
objectionable materials. Unless specified otherwise, the maximum particle 
diameter shall be one-half the lift thickness at the intended location.

2.1.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory 
materials.  Unsatisfactory materials also include man-made fills, trash, 
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refuse, or backfills from previous construction.  Unsatisfactory material 
also includes material classified as satisfactory which contains root and 
other organic matter, frozen material, and stones larger than 3 inches.  
The Contracting Officer shall be notified of any contaminated materials.

2.1.3   Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487  as GW, 
GP, SW, and SP.  Cohesive materials include materials classified as GC, 
SC, ML, CL, MH, and CH.  Materials classified as GM, GP-GM, GW-GM, SW-SM, 
SP-SM, and SM shall be identified as cohesionless only when the fines are 
nonplastic (plasticity index equals zero).  Materials classified as GM and 
SM will be identified as cohesive only when the fines have a plasticity 
index greater than zero.

2.1.4   Backfill and Fill Material

ASTM D 2487 , classification GW, GP, GM, SW, SP, SM, with a maximum 
ASTM D 4318  liquid limit of 35, maximum ASTM D 4318  plasticity index of 
12, and a maximum of 25 percent by weight passing ASTM D 1140 , No. 200  
sieve or meet the SHS MEDOT, Section 703.19 Granular Borrow specification .

2.2   UTILITY BEDDING MATERIAL

Except as specified otherwise in the individual piping section, provide 
bedding for buried piping in accordance with AWWA C600, Type 4, except as 
specified herein.  Backfill to top of pipe shall be compacted to 95 
percent of ASTM D 698  maximum density.  Plastic piping shall have bedding 
to spring line of pipe.  Provide ASTM D 2321  materials as follows:

a.  Class II:  Coarse sands and gravels with maximum particle size of 1.5 
inches, including various graded sands and gravels containing small 
percentages of fines, generally granular and noncohesive, either wet 
or dry.  Soil Types GW, GP, SW, and SP are included in this class as 
specified in ASTM D 2487 .

2.3   BORROW

Obtain borrow materials required in excess of those furnished from 
excavations from sources outside of Government property.

2.4   BURIED WARNING AND IDENTIFICATION TAPE

Polyethylene plastic and metallic core or metallic-faced, acid- and 
alkali-resistant, polyethylene plastic warning tape manufactured 
specifically for warning and identification of buried utility lines.  
Provide tape on rolls, 3 inch minimum width, color coded as specified 
below for the intended utility with warning and identification imprinted 
in bold black letters continuously over the entire tape length.  Warning 
and identification to read, "CAUTION, BURIED (intended service) LINE 
BELOW" or similar wording.  Color and printing shall be permanent, 
unaffected by moisture or soil.

Warning Tape Color Codes

                      Red:           Electric
                      Yellow:        Gas, Oil; Dangerous Materials
                      Orange:        Telephone and Other Communications
                      Blue:          Water Systems
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Warning Tape Color Codes
                      Green:         Sewer Systems
                      White:         Steam Systems
                      Gray:          Compressed Air

2.4.1   Warning Tape for Metallic Piping

Acid and alkali-resistant polyethylene plastic tape conforming to the 
width, color, and printing requirements specified above.  Minimum 
thickness of tape shall be 0.003 inch.  Tape shall have a minimum strength 
of 1500 psilengthwise, and 1250 psi crosswise, with a maximum 350 percent 
elongation.

2.4.2   Detectable Warning Tape  for Non-Metallic Piping

Polyethylene plastic tape conforming to the width, color, and printing 
requirements specified above.  Minimum thickness of the tape shall be 
0.004 inch.  Tape shall have a minimum strength of 1500 psi lengthwise and 
1250 psi crosswise.  Tape shall be manufactured with integral wires, foil 
backing, or other means of enabling detection by a metal detector when 
tape is buried up to 3 feet deep.  Encase metallic element of the tape in 
a protective jacket or provide with other means of corrosion protection.

2.5   DETECTION WIRE FOR NON-METALLIC PIPING

Detection wire shall be insulated single strand, solid copper with a 
minimum of 12 AWG.

PART 3   EXECUTION

3.1   PROTECTION

3.1.1   Shoring and Sheeting

Provide shoring bracing, cribbing, trench boxes, underpinning, and 
sheeting where indicated .  In addition to Section 25 A and B of EM 385-1-1 , 
the Contractor shall include provisions in the shoring and sheeting plan 
that will accomplish the following:

a.  Prevent undermining of pavements, foundations, utility pipelines, 
structures, and slabs.

b.  Prevent slippage or movement in banks or slopes adjacent to the 
excavation.

3.1.2   Drainage and Dewatering

Provide for the collection and disposal of surface and subsurface water 
encountered during construction.   Prepare a Dewatering plan that complies 
with State and Federal regulations, and the requirements specified herein.

3.1.2.1   Drainage

So that construction operations progress successfully, completely drain 
the construction site during periods of construction to keep soil 
materials sufficiently dry.  The Contractor shall establish/construct 
storm drainage features  (ponds/basins)  at the earliest stages of site 
development, and throughout construction grade the construction area to 
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provide positive surface water runoff away from the construction activity 
and/or provide temporary ditches, berms swales, and other drainage 
features and equipment as required to maintain dry soils, prevent erosion 
and undermining of foundations.  When unsuitable working platforms for 
equipment operation and unsuitable soil support for subsequent 
construction features develop, remove unsuitable material and provide new 
soil material as specified herein.  It is the responsibility of the 
Contractor to assess the soil and ground water conditions presented by the 
plans and specifications and to employ necessary measures to permit 
construction to proceed.  Excavated slopes and backfill surfaces shall be 
protected to prevent erosion and sloughing.  Excavation shall be performed 
so that the site, the area immediately surrounding the site, and the area 
affecting operations at the site shall be continually and effectively 
drained.

3.1.2.2   Dewatering

Perform pre-construction site inspections and periodic site visits 
throughout construction to assess site conditions.  Update the excavation 
and dewatering plans as construction progresses to reflect changing 
conditions and shall submit and updated plan to the Contracting Officer. 
Submit a written report to the Contractor's Quality Control Manager and 
Contracting Officer, at least weekly, addressing the performance of the 
dewatering efforts, adherence to the plan and addressing any present or 
potential problems and recommendations.

The dewatering plan shall at a minimum address anticipated dewatering 
discharge volumes, pumping rates required to maintain construction in the 
dry, demonstrate adequate capacity to treat and dispose the discharge 
column, and illustrate on a site plan the location proposed for dewatering 
discharge treatment systems and diposal locations. 

Meet with the Contracting Officer at any time throughout the contract 
duration to review the performance of the dewatering system.

Control groundwater flowing toward or into excavations to prevent 
sloughing of excavation slopes and walls, boils, uplift and heave in the 
excavation and to eliminate interference with orderly progress of the 
construction.  Dewatering Pits, french drains, sumps, ditches or trenches 
shall not be permitted within three (3) of the foundation of any 
structure.  Control measures shall not be taken by the time the excavation 
reaches the water level in order to maintain the intergity of the in situ 
material.  The water level shall be maintained continuously at least 18 
inches below the working level.

a.  The majority of the Portsmouth Naval Shipyard experience shallow 
groundwater areas.  Dewatering work and other aspects of the project 
must be planned under the assumption groundwater may be encountered up 
to the elevation of the highest tide or at any depth.

b.  If groundwater is encountered during excavation, the Contractor shall 
stop work and hire a Professional Geotechnical Engineer licensed in 
the State of Maine with specialized experience in geotechnical 
engineering aspects of design and construction to prepare a project 
specific dewatering plan and submit to the Contracting Officer for 
approval by the Government.  

The dewatering plan shall at a minimum address anticipated dewatering 
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discharge volumes, pumping rates required to maintain construction in 
the dry, demonstrate adequate capacity to treat and dispose the 
discharge volume, and illustrate on a site plan the location proposed 
for dewatering discharge treatment systems and disposal locations.  
The Geotechnical Engineer shall stamp and date the dewatering plan 
prior to submission to the Contracting Officer.

The Geotechnical Engineer shall be responsible for performing 
pre-construction site inspections and periodic site visits throughout 
construction to assess site conditions.  The Geotechnical Engineer 
shall update the excavation, sheeting and dewatering plans as 
construction progresses to reflect changing conditions and shall 
submit an updated plan to the Contracting Officer.  The Geotechnical 
Engineer shall submit a written report shall be submitted to the 
Contractor's Quality Control Manager and Contracting Officer, at least 
weekly, addressing the performance of the dewatering efforts, the 
Contractor's adherence to the plan and addressing any present or 
potential problems and recommendations. 

The Geotechnical Engineer shall be available to meet with the 
Contracting Officer at any time throughout the contract duration to 
review the performance of the dewatering system.

c.  The Contractor's dewatering efforts shall control groundwater flowing 
toward or into excavations to prevent sloughing of excavation slopes 
and walls, boils, uplift and heave in the excavation and to eliminate 
interference with orderly progress of the construction.  Dewatering 
Pits, french drains, sumps, ditches or trenches shall not be permitted 
within three (3) feet of the foundation of any structure.  Control 
measures shall be taken by the time the excavation reaches the water 
level in order to maintain the integrity of the in situ material.  The 
water level shall be maintained continuously as recommended by the 
Contractor's Geotechnical Engineer.

d.  The Contractor shall collect system performance records weekly.  
Measure and record performance of dewatering system at same time each 
day by use of observation wells or piezometers installed in 
conjunction with the dewatering system.  Relieve hydrostatic head in 
pervious zones below subgrade elevation in layered soils to prevent 
uplift.

e.  All water removed by the dewatering system shall be discharged back 
into the subsurface using infiltration pits (width of excavation must 
exceed the depth) or other means defined by the Contractor's 
Geotechnical Engineer and approved by the Contracting Officer.  The 
dewatering system may include temporary above ground storage tanks 
(ie. Frac Tanks) to manage the water based on soil infiltration rates. 
 The size and number of storage tanks shall be defined by the 
Contractor's Geotechnical Engineer based on the required dewatering 
pump rates, soil infiltration rates, planned work schedule and shall 
be presented in the dewatering plan. 

    Dewatering in an Installation Restoration (IR) Areas (Zone 1 Area):

If dewatering pumps are located within an Installation Restoration 
(IR) site, the pumped water shall be discharged into infiltration pits 
located within the Zone 1 Area.  Under no Circumstances shall water be 
released from an IR Site to the storm drain system, Zone 2 Area or 
wetland resource areas.  All groundwater dicharges generated within 
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the boundries of an IR Site shall be infiltrated into the subsurface 
within the boundries of the same IR Site from which the discharge was 
generated.

Dewatering Outside Installation Restoration (IR) Areas (Zone 2 Area):

If dewatering pumps are located outside an Installation Restoration 
(IR) site, the pumped water shall be discharged into infilltration 
pits located within the Zone 2 Area.  Under no circumstances shall 
water be released to the storm drain system, IR Site (Zone 1) or 
wetland resource areas.

f.  The water in the storage tanks shall be discharged into infiltration 
pits (width of excavation must exceed the depth) within the limits of 
work.  Multiple infiltration pits may be required.  The locations of 
the infiltration shall be identified by the Contractor's Geotechnical 
Engineer and approved by the Contracting Officer.  Under no 
circumstances shall water be released to the storm drain system, 
sanitary sewer, a wetland resource areas or Piscataqua River. 

g.  The Contractor shall include in the bid all necessary controls 
required to manage all dewatering activities required to complete the 
work within the specified contract time and in accordance with the 
plans and specifications.  Failure by the Contractor to plan for 
groundwater conditions and dewatering requirements necessary to 
complete the work shall not be the basis for any claim nor an 
equitable price or contract time adjustment. 

3.1.3   Underground Utilities

The location of the existing utilities shown on the plans are approximate.  
The Contractor shall physically field verify the location and elevation of 
the existing utilities indicated prior to starting construction.  The 
Contractor shall submit a PWD Maine Dig Safe Utility Request Form and 
contact Dig Safe (1-888-344-7233).  The Contractor shall confirm the 
location of all existing underground utilities prior to commencing any 
excavation work.

3.1.4   Machinery and Equipment

Movement of construction machinery and equipment over pipes during 
construction shall be at the Contractor's risk.  Repair, or remove and 
provide new pipe for existing or newly installed pipe that has been 
displaced or damaged.

3.2   EXCAVATION

3.2.1   General

Excavate to contours, elevations to complete the work indicated on the 
drawings.  

Keep excavations free from water.  Excavate soil disturbed or weakened by 
Contractor's operations, soils softened or made unsuitable for subsequent 
construction due to exposure to weather.  Excavations below indicated 
depths and/or limits identified in SHS Section 203, Excavation and 
Embankment and SHS Section 206, Structural Excavation will not be 
permitted except to remove unsatisfactory material.  Unsatisfactory 
material encountered below the grades shown shall be classified by 
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Contracting Officer and removed as directed.  Refill with backfill or 
structural fill material, depending on location with respect to structures 
and compact as required in herein. Unless specified otherwise, refill 
excavations cut below indicated depth with backfill and compact to minimum 
95 percent of ASTM D 1557 maximum density.  Satisfactory material removed 
below the depths indicated, without specific direction of the Contracting 
Officer, shall be replaced with satisfactory materials to the indicated 
excavation grade; except as specified for spread footings.  Determination 
of elevations and measurements of approved over depth excavation of 
unsatisfactory material below grades indicated shall be done under the 
direction of the Contracting Officer.  No extra payment will be made for 
removal of unsuitable soils and replacement with satisfactory material or 
select fills as may be directed by the Contracting Officer.

3.2.2   Pipe Trenches

Excavate to the dimension indicated.  Grade and shape bottom of trenches 
to provide uniform support for each section of pipe after pipe bedding 
placement.  Tamp if necessary to provide a firm pipe bed.  Recesses shall 
be excavated to accommodate bells and joints so that pipe will be 
uniformly supported for the entire length.  Rock, where encountered, shall 
be excavated to a depth of at least 6 inches below the bottom of the 
pipe.  Blasting is not allowed.

3.2.3   Hard Material and Rock Excavation

Remove hard material and rock to elevations indicated in a manner that 
will leave foundation material in an unshattered and solid condition.  
Blasting is not allowed.  Roughen level surfaces and cut sloped surfaces 
into benches for bond with concrete.  Protect shale from conditions 
causing decomposition along joints or cleavage planes and other types of 
erosion. 

3.2.4   Excavated Materials

Satisfactory excavated material required for fill or backfill shall be 
placed in the proper section of the permanent work required or shall be 
separately stockpiled if it cannot be readily placed.  Satisfactory 
material in excess of that required for the permanent work and all 
unsatisfactory material shall be disposed of as specified in the paragraph 
entitled "DISPOSITION OF SURPLUS MATERIAL" herein.

3.2.4.1   Zone 1 Soils

Special attention shall be given by the Contractor to segregate soils 
within Zone 1 based on visual observation.  Soils suspect of contamination 
(e.g. - Presence of staining, odor, debris/waste) shall be stockpiled 
separately from all the materials excavated.  All soils, suspect and 
non-suspect, shall remain stockpiled onsite for a period of time 
determined by the Contracting Officer to allow for Government coordination 
of soils sampling, laboratory testing, transport, and disposal.  All 
stockpiled soils shall be placed upon and covered with a minimum of 6 
millimeter plastic sheeting. Stockpiles shall remain covered when not 
being actively worked (e.g. overnight, off-work hours.)  All soils 
excavated from Zone 1 shall ultimately be loaded by the Contractor into 
Government furnished containers or Government furnished trucks for 
transport and disposal (per coordination and authorization from PWD-ME 
Environmental and Code 106.3).
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Any excavated bedrock, asphalt, or concrete materials encountered within 
Zone 1 sitework shall not be considered hazardous and may be transported 
offsite.  Provide proof of certification and written confirmation to the 
Contracting Officer demonstating conformance within the testing required 
for off site as discribed herein under Requirements for Off Site Soil 
prior to transporting materials off site.  These materials shall be 
reasonably free of soil (field determination by Contracting Officer) prior 
to being loaded and transported offsite.  Information regarding the 
destination of these materials and copies of all required permits shall be 
submitted to the Contracting Officer.  A PNSY "Removal Pass" shall be 
prepared and shall be signed by an authorized representative of the 
Contractor.  This form shall accompany the materials during transit on the 
base and shall be turned over to the gate sentry prior to exit.  (A copy 
of the Form can be obtained from the Contracting Officer.)  Under no 
circumstances shall any excavated soils leave the base without proper 
testing, paperwork, and Government authorization.

3.3   CONTROL OF EXCAVATIONS AND EXCAVATED MATERIALS

All Excavation work shall conform with all applicable OSHA and EM 385-1-1  
requirements.  All excavation activities shall conform with Shipyard 
requirements.  All excavations shall be closed as soon as work within the 
excavation is complete.  Excavated materials shall not be allowed to 
spread in an uncontrolled manner nor become contaminated with other 
debris.  All excavations shall be properly barricaded with barricades and 
suitable warning devices in a good state of repair.  The Government will 
not provide barricades for Contractor use.  The following controls also 
apply:

3.3.1   Unnatural Fill Materials/Industrial Debris

Unnatural fill materials/industrial debris is soil containing buried 
debris from industrial operations. Materials include, but are not limited 
to, metal, plastic, brick, concrete, wood, containers, glass, and 
materials with unusual color or odor.  Upon discovery of such materials, 
notify the Contracting Officer, who will arrange for the PWD ME 
Environmental Division to inspect the materials.

3.3.2   Hazardous Excavated Materials

If any Hazardous soils are encountered, the excavated materials shall be 
placed in Government-furnished roll-off type containers or trucks for 
removal and disposal by the Government.  Containers containing such 
materials must be covered with six (6) mil plastic sheeting, except when 
placing additional material within.  While uncovered, the container must 
be physically attended by a qualified handler.

3.3.3   Excavated Materials to be Reused as Backfill

a.  Excavated non-hazardous soil materials from excavations which will 
remain open for LESS THAN TWO WEEKS may remain at the site of 
excavation.

b.  Excavated non-hazardous soil materials from excavations which will 
remain open for MORE THAN TWO WEEKS shall be removed from the site or 
covered with six (6) mil plastic sheeting and surrounded by 
erosion/sediment control measures as specified on the drawings, permit 
requirements and/or State of Maine regulatory requirements.
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c.  Non-hazardous soils meeting the requirements for backfill material as 
defined in the project specifications, may be reused in earthwork 
operations.

d.  Any suspect soils encountered during the remainder of the earthwork 
operations within the limits of work shall be classified by the 
Contracting Officer and PWD ME Environmental personnel by visual means 
and/or laboratory testing.

3.3.4   Excavated Materials Unsuitable for Backfill

Upon completion of analytic testing, excavated non-hazardous soil 
materials unsuitable for backfill, or surplus non-hazardous materials, 
shall be transported to an appropriate Government approved licensed 
disposal facility by the Contractor. 

To classify the disposal requirements for excess soils, the Contractor 
shall excavate test pits in the excavation areas collect representative 
soil and send the samples to a ME-CERT and DOD-ELAP certified, licensed 
laboratory for testing.  The quantity of test pits/soil samples and 
laboratory tests shall be based on the disposal facility's requirements. 
Please check with B-357 (HWSF) to detemine what tests need to be 
performed. 

The Contractor shall be responsible for all costs associated with any test 
pits or stockpiling, including soils excavation, handling, sampling, and 
laboratory testing as required by the Contractor's disposal facility. 

A copy of the test pit logs and laboratory test results shall be provided 
to the Contracting Officer, PNSY PWD-ME Environmental, and PNSY Code 106.3 
at HWSF, B-357 for review.  Under no circumstances shall any excavated 
soils leave the Shipyard without proper testing, paperwork, and the 
approval of the Contracting Officer. 

The excess soils shall be transported directly to Building 357 from the 
project site to be inspected and weighed by the Government prior to 
leaving the Shipyard. 

The licensed facility must be approved by PWD ME Environmental & PNSY Code 
106.3 prior to the any soil leaving the Shipyard.  A partial list of 
approved disposal facilities has been provided below.  For a complete 
listing contact the Contracting Officer.

Aggregate Recycling Corporation (ARC) 
Eliot, ME (207)439-5584 

Waste Management New Hampshire Turnkey Recycling & Environmental 
Enterprises Rochester, NH (800)847-5303 

Environmental Soil Management, Inc. (ESMI) of New Hampshire 
Loudon, NH (800)950-7645 

MTS Environmental, Inc. Chichester, NH (603)749-4557 

Commercial Paving & Recycling Company (CPRC) 
Scarborough, ME (207)833-3325

The Contractor shall provide documentation to the Contracting Officer that 
soil removed from the Shipyard was disposed of at the approved disposal 
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facility.  Information regarding the destination of these materials and 
copies of all required permits shall be submitted to the Contracting 
Officer.  A PNSY "Removal Pass" shall be prepared and shall be signed by 
an authorized representative of the Contractor.  This form shall accompany 
the materials during transit on the base and shall be turned over to the 
gate sentry prior to exit.  (A copy of the Form can be obtained from the 
Contracting Officer.)  Under no circumstances shall any excavated soils 
leave the base without proper testing, paperwork, and Government 
authorization.

All excess soils shall be transported directly to Building 357 for 
Government disposal of the soils.  Under no circumstances shall any 
excavated soils leave the Shipyard.

3.4   SUBGRADE PREPARATION

Unsatisfactory material in surfaces to receive fill or in excavated areas 
shall be removed and replaced with satisfactory materials as directed by 
the Contracting Officer.  The surface shall be scarified to a depth of 6 
inches before the fill is started.  Sloped surfaces steeper than 1 
vertical to 4 horizontal shall be plowed, stepped, benched, or broken up 
so that the fill material will bond with the existing material.  When 
subgrades are less than the specified density, the ground surface shall be 
broken up to a minimum depth of 6 inches, pulverized, and compacted to the 
specified density.  When the subgrade is part fill and part excavation or 
natural ground, the excavated or natural ground portion shall be scarified 
to a depth of 12 inches and compacted as specified for the adjacent fill.  
Material shall not be placed on surfaces that are muddy, frozen, or 
contain frost.  Compaction shall be accomplished by sheepsfoot rollers, 
pneumatic-tired rollers, steel-wheeled rollers, or other approved 
equipment well suited to the soil being compacted.  Material shall be 
moistened or aerated as necessary to provide the moisture content that 
will readily facilitate obtaining the specified compaction with the 
equipment used.  Minimum subgrade density shall be as specified herein.

3.5   FILLING AND BACKFILLING

Fill and backfill to contours, elevations required to complete the work. 
Compact each lift before placing overlaying lift as specified below.

3.5.1   Backfill and Fill Material Placement

Provide for paved areas and under concrete slabs and tunnels, except where 
structural fill is provided.  Place in 6 inch lifts.  Do not place over 
wet or frozen areas.  Place backfill material adjacent to structures as 
the structural elements are completed and accepted.  Place and compact 
material to avoid loading upon or against adjacent structures.

3.5.2   Structural Fill Placement

Provide under structures not pile supported.  Place in 6 inch lifts.  Do 
not place over wet or frozen areas.  Backfill adjacent to structures shall 
be placed as structural elements are completed and accepted.  Place and 
compact material to avoid loading upon or against adjacent structures.

3.5.3   Placement of Fill for Passive Pressure Influence Zone

A. Lateral loads from the building will be supported by highly compacted 
structural granular fill around the pile caps and footings through passive 
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soil resistance. 
 
B.   The passive pressure influence zone is defined as the area extending 
2 feet from the bottom and outer edge of all pile foundations & pile 
supported grade beams and sloping outward and upward to the bottom of slab 
elevation on a 1V: 2H slope. 
    
C.   Backfill within the passive pressure influence zone shall be 
"Granular Fill" compacted to 98% of the maximum dry density in accordance 
with ASTM D 1577.

3.5.4   Backfill and Fill Material Placement Over Pipes and at Walls

Backfilling shall not begin until underground utilities systems have been 
inspected, tested and approved, and the excavation cleaned of trash and 
debris.  Backfill shall be brought to indicated finish grade.  Where pipe 
is coated or wrapped for protection against corrosion, the backfill 
material up to an elevation 2 feet above sewer lines and 1 foot above 
other utility lines shall be free from stones larger than 1 inch in any 
dimension.  Heavy equipment for spreading and compacting backfill shall 
not be operated closer to foundation or retaining walls than a distance 
equal to the height of backfill above the top of footing; the area 
remaining shall be compacted in layers not more than 4 inches in compacted 
thickness with power-driven hand tampers suitable for the material being 
compacted.  Backfill shall be placed carefully around pipes or tanks to 
avoid damage to coatings, wrappings, or tanks.  

3.5.5   Trench Backfilling

Backfill as rapidly as construction, testing, and acceptance of work 
permits.  Place and compact trench backfill in 6 inch lifts to top of 
trench and in 6 inch lifts to one foot over pipe outside structures and 
paved areas.

3.6   BORROW

Where satisfactory materials are not available in sufficient quantity from 
required excavations, approved borrow materials shall be obtained as 
specified herein.

3.7   BURIED WARNING AND IDENTIFICATION TAPE

Provide buried utility lines with utility identification tape.  Bury tape 
12 inches below finished grade; under pavements and slabs, bury tape 6 
inches below top of subgrade.

3.8   BURIED DETECTION WIRE

Bury detection wire directly above non-metallic piping at a distance not 
to exceed 12 inches above the top of pipe.  The wire shall extend 
continuously and unbroken, from manhole to manhole.  The ends of the wire 
shall terminate inside the manholes at each end of the pipe, with a 
minimum of 3 feet of wire, coiled, remaining accessible in each manhole.  
The wire shall remain insulated over it's entire length.  The wire shall 
enter manholes between the top of the corbel and the frame, and extend up 
through the chimney seal between the frame and the chimney seal.  For 
force mains, the wire shall terminate in the valve pit at the pump station 
end of the pipe.
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3.9   COMPACTION

Determine in-place density of existing subgrade; if required density 
exists, no compaction of existing subgrade will be required.  Density 
requirements specified herein are for cohesionless materials.  When 
cohesive materials are encountered or used, density requirements may be 
reduced by 5 percent.

3.9.1   General Site

Compact underneath areas designated for vegetation and areas outside the 5 
foot line of the paved area or structure to 90 percent of ASTM D 1557 .  

3.9.2   Utility Trenches

Compact top 12 inches of subgrades to 95 percent of ASTM D 1557 .  Compact 
common fill, fill and backfill material, structural fill material to 95 
percent of ASTM D 1557 .

3.9.3   Adjacent Area

Compact areas within 5 feet of structures to 95 percent of ASTM D 1557 . 
Except within "Passive Pressure Influece Zones" which shall be compacted 
to 98% of ASTM D 1557 .

3.9.4   Paved Areas

Compact top 12 inches of subgrades to 95 percent of ASTM D 1557 .  Compact 
fill and backfill materials to 95 percent of ASTM D 1557 .

3.10   FINISH OPERATIONS

3.10.1   Grading

Finish grades as indicated within one-tenth of one foot.  Grade areas to 
drain water away from structures.  Maintain areas free of trash and 
debris.  For existing grades that will remain but which were disturbed by 
Contractor's operations, grade as directed.

3.10.2   Protection of Surfaces

Protect newly backfilled, graded, and topsoiled areas from traffic, 
erosion, and settlements that may occur.  Repair or reestablish damaged 
grades, elevations, or slopes.

3.11   FIELD QUALITY CONTROL

3.11.1   Sampling

Take the number and size of samples required to perform the following 
tests.

3.11.2   Testing

Perform one of each of the following tests for each material used.  
Provide additional tests for each source change.

SECTION 31 23 00.00 22  Page 18



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

3.11.2.1   Fill and Backfill Material Testing

Test fill and backfill material in accordance with ASTM C 136  for 
conformance to ASTM D 2487  gradation limits; ASTM D 1140  for material 
finer than the No. 200 sieve; ASTM D 4318  for liquid limit and for plastic 
limit; ASTM D 698  or ASTM D 1557  for moisture density relations, as 
applicable.

3.11.2.2   Select Material Testing

Test select material in accordance with ASTM C 136  for conformance to 
ASTM D 2487  gradation limits; ASTM D 1140  for material finer than the No. 
200 sieve; ASTM D 698  or ASTM D 1557  for moisture density relations, as 
applicable.

3.11.2.3   Pervious Granular Fill Testing

Test pervious granular fill in accordance with ASTM C 136  for conformance 
to gradation specified in ASTM C 33 .

3.11.2.4   Density Tests

Test density in accordance with ASTM D 1556 .  Perform an ASTM D 1556  
density test at the start of the job and as follows: 

a.  Density testing per the following will be required at the expense 
of the Contractor.

b.  Bedding and backfill in trenches:  One test per 50 linear feet in 
each lift.

c.  Other site areas as follows:

Material Type Location of Material Test Frequency

Undisturbed native soil Structures Two random tests in building 
footings and two tests on 
subgrade within building 
line.

Fills and backfills Structures (adjacent to) One test per structure per 
2,000 sq. ft taken 12 inches 
below finished grade.

Subgrades Site and parking One test per lift per 2,500 
sq. ft.

Embankments or borrow Any One test per lift per 500 
cubic yds placed.
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Material Type Location of Material Test Frequency

Native soil subgrade other 
than structures and parking

Any One test or one test per 
10,000 sq. ft, whichever is 
greater.

Borrow Any One test per lift per 500 
cubic yds placed.

       -- End of Section --
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NAVSHIPYD-PTSMH-6240/3     NAVSHIPYD PTSMHINST 
         5090.1 CH-1 (121) 
DATE: ____________________________________      
     
CONTRACT NO:  N40085-____________________ 
 

EXCAVATION/DEMOLITION MATERIAL REMOVAL PASS 
 

EXCAVATED SOIL SHALL NOT BE REMOVED FROM THE PORTSMOUTH NAVAL 
SHIPYARD 

 
CONTRACTOR/HAULER:
 ________________________________________________________________ 
 
 ________________________________________________________________ 
 
MATERIAL DESCRIPTION:
 ________________________________________________________________ 
 
 
SOURCE OF MATERIAL: 
 ________________________________________________________________ 
 
APPROVED DESTINATION:
 ________________________________________________________________ 
 
 ________________________________________________________________ 
 

 Permit/Authorization Obtained 
      
Truck Number:___________________________________________ 
 
The signatures below verify that an on site visual inspection of the 
material has been performed, and that this form is a record of the 
facts agreed upon: 
 
  Contractor Signature:  
_________________________________________________________ 
 
  Authorizing Signature: 
_____________________________________  Code:  ___________ 
 
  Gate Sentry Signature: 
_________________________________________________________ 
 

RETURN TO NAVFAC-MIDLANT PWD-ME CONTRACTING OFFICER
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SECTION 31 63 29

MICROPILES
02/16

PART 1   GENERAL

1.1   UNIT PRICES

A.   Micropiles: Actual net size and length of micropiles in place and 
approved. Actual length, shaft diameter and thickness if applicable, may 
vary, to coincide with elevations where satisfactory bearing strata are 
encountered. These dimensions may also vary with actual bearing value of 
bearing strata determined by an independent testing and inspecting agency. 
Adjustments are made on net variation of total quantities, based on design 
dimensions for shafts.

1.   Base bids on indicated number of micropiles and, for each pile, the 
design length from top elevation to bottom of shaft, and the diameter of 
shaft.
2.   Unit prices include labor, materials, tools, equipment, and 
incidentals required for excavation, trimming, shoring, casings, 
dewatering, reinforcement, concrete fill, testing and inspecting, and 
other items for complete micropile installation.

B.   Rock Measurement: Volume of rock actually removed, measured in 
original position, but not to exceed outside dimensions of drilled piers 
cast against rock. Unit prices for rock excavation include replacement 
with approved materials.

C.   Trial Micropile: Same unit price as indicated for drilled pier, 
including backfilling.

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

MICROPILES; G, AE

Provide for approval fabrication drawings that show complete assembly for 
the following items:

1.   Micropile number, location and pattern
2.   Micropile design load
3.   Type and size of reinforcing steel
4.   Minimum total bond length
5.   Total micropile length
6.   Grouting volumes and maximum pressures
7.   Micropile top attachment
8.   Micropile cut-off elevation
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SD-03 Product Data

MICROPILES; G, AE

Submit for approval manufacturer’s product data including catalog data, 
operating instructions, maintenance instructions, for each type of product 
utilized.

SD-05 Design Data

DESIGN MIXTURE; G, AE

For each grout mixture. Submit alternative design mixtures when 
characteristics of materials, Project conditions, weather, test results, 
or other circumstances warrant adjustments.

SD-06 Test Reports

AGGREGATE; G, AE

STEEL REINFORCEMENT; G, AE
PILE CAPACITY REPORTS; G, AE

The following reports shall be provided:

a.   Pile drilling duration and observations
b.   Information on soil and rock encountered, including description of 
strata, water, etc. 
c.   Approximate final tip elevation
d.   Cut-off elevation
e.   Design Loads
f.   Description of unusual installation behavior, conditions
g.   Any deviations from the intended parameters
h.   Grout pressures attained, wehere applicable 
i.   Grout quantities pumped
j.   Pile materials and dimensions
k.   Micropile test records, analysis, and details. 

FIELD QUALITY CONTROL REPORTS; G

Performance Requirements; G

SD-07 Certificates

INSTALLER QUALIFICATIONS; G

WELDING QUALIFICATIONS; G

MICROPILES; G

Submit the following material certificates from the manufacturer for the 
following items:
1.   Cementitious materials.
2.   Admixtures.
3.   Steel reinforcement and accessories.
4.   Casing materials
5.   Grout mix design
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6.   Detailed plans for method proposed for testing micropile

SD-11 Closeout Submittals

AS-BUILT DRAWINGS; G

Drawings shall show the locations of the piles, their depth and 
inclination, and details off their composition shall be submitted within 
14 days of project completion. 

1.3   QUALITY CONTROL

1.3.1   Preinstallation Meetings

A.   Preinstallation Conference: Conduct conference at Project site.
1.   Review methods and procedures related to micropiles including, but 
not limited to, the following:
a.   Review geotechnical report.
b.   Discuss existing utilities and subsurface conditions.
c.   Review coordination with temporary controls and protections.
d.   Review measurement and payment of unit prices.
e.   Review of proposed pile design, installation and testing procedures, 
schedule and coordination with Shipyard operations.

1.3.2   Installer Qualifications

The micropile contractor shall be fully experienced in all aspects of 
micropile design and construction, and shall furnish all necessary 
equipment, materials, skilled labor and supervision to carry out the 
contract. The contractor shall have successfully completed at least five 
projects in the past five years of similar scope and size. Contractor 
shall provide resumes of key personnel who will be present on site and 
will be materially involved in the pile installation. These personnel 
shall include superintendent, driller and project engineer/manager at a 
minimum. 

1.3.3   Testing Agency Qualifications

Qualified according to ASTM C 1077, ASTM D 3740, and ASTM E 329 for 
testing indicated.

1.3.4   Welding Qualifications

Qualify procedures and personnel according to the following:
1.   AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2.   AWS D1.4/D1.4M, "Structural Welding Code - Reinforcing Steel."

1.4   FIELD CONDITIONS

A.   Existing Utilities: Locate existing underground utilities before 
proceeding with pile installation. If utilities are to remain in place, 
provide protection from damage during micropile operations.

1.   Should uncharted or incorrectly charted piping or other utilities be 
encountered during excavation, adapt drilling procedure if necessary to 
prevent damage to utilities. Cooperate with Owner and utility companies in 
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keeping services and facilities in operation without interruption. Repair 
damaged utilities to satisfaction of utility owner.

B.   Interruption of Existing Utilities: Do not interrupt any utility to 
facilities occupied by Owner or others unless permitted under the 
following conditions and then only after arranging to provide temporary 
utility according to requirements indicated:

1.   Notify Owner no fewer than two days in advance of proposed 
interruption of utility.
2.   Do not proceed with interruption of utility without Owner's written 
permission.

C.   Project-Site Information: A geotechnical report has been prepared for 
this Project and is available for information only. The opinions expressed 
in this report are those of geotechnical engineer and represent 
interpretations of subsoil conditions, tests, and results of analyses 
conducted by geotechnical engineer. Owner is not responsible for 
interpretations or conclusions drawn from this data.

1.   Make additional test borings and conduct other exploratory operations 
necessary for drilled piers.
2.   The geotechnical report is included in the Project Manual.

D.   Survey Work: Engage a qualified land surveyor or professional 
engineer to perform surveys, layouts, and measurements for micropiles. 
Before excavating, lay out each micropile to lines and levels required. 
Record actual measurements of each drilled pier's location, shaft 
diameter, bottom and top elevations, deviations from specified tolerances, 
and other specified data.

1.   Record and maintain information pertinent to each drilled pier and 
indicate on record Drawings. Cooperate with Owner's testing and inspecting 
agency to provide data for required reports.

1.5   ALLOWABLE TOLERANCES

A.   Centerline of piling shall not be more than 3 inches from indicated 
plan location.
B.   Pile-hole alignment shall be within 2% of design alignment.
C.   Top elevation of pile shall be within +1in to -2in of the design 
vertical elevation. 
D.   Centerline of core reinforcement shall not be more than ¾" from 
centerline of piling. 

1.6   DESIGN CRITERIA

A.   The micropiles shall be designed to meet the specified loading and 
movement requirements as shown on the drawings. The calculations and 
drawings required from the Contractor shall be submitted to the Government 
for review and acceptance in accordance with Project submittal 
requirements. 

B.   The allowable working load on the pile shall not exceed the following 
values: 

1.   For compression loads:  
Where: 
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Pallc = 0.33*fc*Agrout+0.4*fycasing*Acasing+0.4fybar*Abar
   
   Pallc = allowable working load (compression)
   fc = unconfined compressive strength of grout
   Agrout = area of grout
   fycasing = yield strength of casing up to 80ksi
   Acasing = area of steel casing (with allowance for corrosion if 
appropriate)
   fybar = yield strength of rebar/core steel up to 80ksi
   Abar = area of rebar/core steel

2.   For tension loads:
 
Pallt = 0.6*(fycasing*AcasingT+fybar*Abar)

Where:

Pallt = allowable working load (tension)
fycasing = yield strength of casing
AcasingT = area of steel casing (at threaded joints if applicable)
fybar = yield strength of rebar/core steel
Abar = area of rebar/core steel

C.   Lateral Load and Bending: 

1.   Lateral loads are intended to be resolved via passive soil pressure, 
refer to specification section 31 23 00.00 22. 

D.   The micropile top attachment shall effectively distribute the design 
load to the concrete footing, such that the concrete bearing stress does 
not exceed those in the ACI Building Code and the bending stress in the 
steel plates does not exceed AISC Allowable stresses for steel members. 
The criteria is true for both compressive loads and the nominal tension 
load specified on the drawings. 

E.   The overall length of a micropile will be selected such that the 
required geotechnical capacity is developed by skin friction and end 
bearing. Care shall be taken to ensure that the end of a pile is not 
terminated in a boulder or on rock with voids below. 

1.7   CORROSION PROTECTION

The soil in which the micropiles are located is not considered an 
aggressive environment with respect to steel corrosion, however the 
following allowances shall be made:
 
1.   1/16" additional sacrificial thickness for casing

1.8   GROUND CONDITIONS

A.   The test borings as shown on the boring location plan and logs of 
borings as described in the Geotechnical Report are believed to be 
representative of the conditions likely to be encountered at the site and 
are to be used as the basis for micropile design in conjunction with the 
appropriate levels of engineering judgement and experience. 

SECTION 31 63 29  Page 6



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

If, during installation of a pile, an obstruction is encountered that 
prevents the practical advancement of the hole, the hole shall be 
abandoned and filled with grout. A new pile shall be drilled at a location 
to be determined by the Contracting Officer. 

If obstruction are encountered of a frequency, composition and location 
that were not portrayed, inferable, expected and/or notified at the time 
of preparation of the bid, the additional costs utilized in trying to 
overcome such obstruction shall be paid for. 

PART 2 - PRODUCTS

PART 2   PRODUCTS

2.1   PERFORMANCE REQUIREMENTS

2.1.1   Micropiles

Comply with Deep Foundations Institute standards except as modified in 
this Section. 

2.1.2   Steel Reinforcement

A.   Reinforcing Bars: ASTM A 615/A 615M, Grade 60 or 75, deformed, or 
ASTM A722 Grade 150.

2.2   CONCRETE MATERIALS

Provide design mixture and aggregate submittals as indicated in Submittal 
section. 

A.   Water: ASTM C 94/C 94M and potable.

B.   Chemical Admixtures: Provide admixtures certified by manufacturer to 
be compatible with other admixtures and that do not contribute 
water-soluble chloride ions exceeding those permitted in hardened 
concrete. Do not use calcium chloride or admixtures containing calcium 
chloride.

1.   Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
2.   Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
3.   High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 
494M, Type G.

C.   Sand-Cement Grout: Portland cement, ASTM C 150/C 150M, Type II; clean 
natural sand, ASTM C 404; and water to result in grout with a minimum 
28-day compressive strength of 4000 psi, of consistency required for 
application.

2.3   STEEL CASINGS

Steel Pipe Casings: ASTM A 252, Grade 3 except the minimum yield strength 
shall be as used in the design submittal and minimum elongation shall be 
15%. 
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2.4   PLATES AND SHAPES

Conform to ASTM A36 or A 572 Grade 50 for pile top attachments. 

2.5   CENTRALIZERS

Centralizers shall be fabricated from plastic, steel, or material that is 
non-detrimental to the reinforcing steel. Wood shall not be used. 

2.6   REINFORCEMENT FABRICATION

Fabricate steel reinforcement according to CRSI's "Manual of Standard 
Practice."

PART 3   EXECUTION

=3.1   PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities 
from damage caused by settlement, lateral movement, vibration, and other 
hazards created micropile operations.

3.2   INSTALLATION

A.   Techniques Used:

1.   Micropile installation technique selected and utilized shall be such 
that it is consistent with the geotechnical, logistical, environmental, 
and load carrying conditions of the project. The micropile contractor 
shall select the drilling method and the grouting procedures used for the 
installation of the micropiles, subject to the approval of the Owner. 
2.   The techniques used and scheduling shall be such that there are no 
interconnection or damage to piles in which grout has not achieved final 
set. 
3.   Centralizers shall be provided at ten foot maximum vertical spacing 
on central reinforcement. The uppermost centralizer shall be located a 
maximum of five feet from the top of the micropile. Centralizers shall 
permit the free flow of grout without misalignment of the reinforcement.
 
B.   Grouting

1.   After drilling, flush hole with water and/or air to remove drill 
cuttings and loose debris. Contractor shall provide a stable, homogeneous 
neat cement grout or sand cement grout with minimum 28-day unconfined 
compressive strength of 4000 psi. Admixtures shall be mixed in accordance 
with manufacturer's recommendations. The pump shall be equipped with a 
gauge to measure pressure, capable or 150 psi or twice the actual grout 
pressures present, whichever is greater. The grouting equipment shall be 
sized to enable the grout to be pumped in one continuous operation. 
Agitate grout continuously prior to pumping. 
2.   Inject grout from the lowest point of the drill hole (by tremie 
methods) until clean grout flows from the top of the micropile. All 
subsequent grouting operations must ensure complete continuity of the 
grout column. The use of compressed air to directly pressurize the fluid 
grout is not permissible. The grout perssures and grout takes shall be 
controlled to prevent excessive heave in cohesive soils or fracturing of 
soil or rock formations. The entire pile shall be grouted to the design 
cut-off elevation. 
3.   Grout within the micropiles shall attain minimum design strength 
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prior to being loaded. 

C.   Pile Splices

1.   Pile splices shall be constructed to develop the required design 
strength of the pile section. 
2.   Lengths of casing and reinforcing steel to be spliced shall be 
secured in proper alignments and in such a manner that no eccentricity 
between the axes of the two lengths spliced or angle between them results. 

3.3   FIELD QUALITY CONTROL

A.   Testing Agency:  Engage a qualified testing agency to perform tests 
and inspections. Provide pile capacity reports. 

B.   Micropile Tests and Inspections:

1.   Production Pile Proof Testing:
a.   The Contractor shall proof test at least 25% of the production piles. 
The piles to be tested shall be selected by the Government. 
b.   Test sequence shall be as follows: 
LOAD         HOLD TIME (Minutes)
AL                  -
0.15DL             2.5
0.3DL              2.5
0.45DL             2.5
0.6DL              2.5
0.75DL             2.5
0.9DL              2.5
1.0DL              2.5
1.15DL             2.5
1.3DL              10
1.0DL               4
0.75DL              4
0.5DL               4
0.25DL              4
AL                  4

AL = Alignment Load
DL = Design Load

c.   Acceptance criteria for proof load tests are: 
1)   The pile shall sustain the compression and tension design loads with 
no more than ¼" total vertical movement at the top of the pile as measured 
relative to the pile prior to the start of testing. 
2)   Test piles shall have a creep rate at the end of the 130% DL 
increment which is not greater than 0.040 in/log cycle time from 1 to 10 
minutes or 0.080 in/log cycle time from 6 to 60 minutes and has a linear 
or decreasing creep rate. 
3)   Failure does not occur at the maximum compression and tension load 
increment. Failure is defined as a slope of the load versus deflection (at 
end of increment) curve exceeding 0.025 in/kip.
4)   If a micropile that is proof tested fails to meet the acceptance 
criteria, the contractor shall be directed to proof test another micropile 
in the vicinity. For failed piles and further construction of other piles, 
the Contractor shall modify the design, the construction procedure or 
both. These modifications include, but are not limited to, installing 
replacement micropiles, incorporating piles of reduced load capacities, 
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modifying the installation methods, increasing the bond length, or 
changing the micropile type. Any modification which requires changes to 
the structure shall have prior review and acceptance of the Government. 
The cause for any modifications of design or construction procedures shall 
be decided in order to appropriately determine any additional cost 
implications. 

3.4   MATERIALS

Disposal: Remove surplus satisfactory soil and waste material, including 
unsatisfactory soil, trash, and debris, and legally dispose of it off 
Owner's property.

3.5   CLOSEOUT

Provide as-built drawings as required.

        -- End of Section --
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SECTION 31 68 13

SOIL AND ROCK ANCHORS
11/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 301 (2010; ERTA 2015) Specifications for 
Structural Concrete

ASTM INTERNATIONAL (ASTM)

ASTM A36/A36M (2014) Standard Specification for Carbon 
Structural Steel

ASTM A500/A500M (2013) Standard Specification for 
Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and 
Shapes

ASTM A53/A53M (2012) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless

ASTM A572/A572M (2015) Standard Specification for 
High-Strength Low-Alloy Columbium-Vanadium 
Structural Steel

ASTM A722/A722M (2015) Standard Specification for Uncoated 
High-Strength Steel Bar for Prestressing 
Concrete

ASTM A981/A981M (2011) Standard Specification for 
Evaluating Bond Strength for 15.2 mm (0.6 
in.) Diameter Prestressing Steel Strand, 
Grade 270, Uncoated, Used in Prestressed 
Ground Anchors

ASTM C109/C109M (2013; E 2015) Standard Test Method for 
Compressive Strength of Hydraulic Cement 
Mortars (Using 2-in. or (50-mm) Cube 
Specimens)

ASTM C1107/C1107M (2014a) Standard Specification for 
Packaged Dry, Hydraulic-Cement Grout 
(Nonshrink)

ASTM C150/C150M (2015) Standard Specification for Portland 
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Cement

ASTM C33/C33M (2013) Standard Specification for Concrete 
Aggregates

ASTM D1784 (2011) Standard Specification for Rigid 
Poly(Vinyl Chloride) (PVC) Compounds and 
Chlorinated Poly(Vinyl Chloride) (CPVC) 
Compounds

POST-TENSIONING INSTITUTE (PTI)

PTI DC35.1 (2014) Recommendations for Prestressed 
Rock and Soil Anchors

PTI M10.2 (2000) Specifications for Unbonded Single 
Strand Tendons

PTI TAB.1 (2006) Post-Tensioning Manual

1.2   DEFINITIONS

The following definitions are in addition to those given in PTI DC35.1 , 
Section 2.0:

1.2.1   Anchored Structure

The wall, foundation or other structure to which the anchor is to transfer 
force.

1.2.2   Demonstration Test Anchor

An anchor which is performance tested to verify design assumptions and 
installation practices.

1.3   SYSTEM DESCRIPTION

Prior to commencing any work on the anchors, the Contractor, including all 
field personnel to be involved in drilling and installation of the 
anchors, shall meet with the Contracting Officer to review the drawings 
and specifications, work plans, and submittals.  Drilling may commence 
upon approval of the anchor installation plan and procedures described in 
paragraph SUBMITTALS and after the conduct of the Preparatory Meeting.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Equipment

Fabricator Qualifications; G
Installer Qualifications; G
Installation; G, AE
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Steel Tendons; G, AE

SD-06 Test Reports

Prestressing Steel; G

SD-07 Certificates

Prestressing Steel; G
Steel Bars; G

SD-11 Closeout Submittals

Driller Logs; G
Anchor Records; G

1.5   QUALITY ASSURANCE

Submit anchor  fabricator and installer qualifications for approval in 
accordance with paragraph SUBMITTALS.  The submittals shall, where 
applicable, identify individuals who will be working on this contract and 
their relevant experience.  No changes shall be made in approved personnel 
without prior approval of the Contracting Officer.

1.5.1   Fabricator Qualifications

The anchors shall be fabricated by a manufacturer that has been in the 
practice of designing and fabricating rock anchors similar in size and 
scope to this project for at least ten years.

1.5.2   Installer Qualifications

Submit the qualifications and experience records for approval.  Experience 
records shall identify all the individuals responsible for the anchors and 
shall include a listing of projects of similar scope performed within the 
specified period along with points of contact.  Qualifications prior to 
the installation of any anchors specified in this section.  The anchors 
shall be installed by a firm which is regularly engaged in the 
installation of rock anchors and has at least ten years experience in the 
installation of similar anchors.  The superintendent shall have installed 
anchors on at least five projects of similar scope and size.

1.6   DELIVERY, STORAGE, AND HANDLING

Materials shall be suitably wrapped, packaged or covered at the factory or 
shop to prevent being affected by dirt, water, oil, grease, and rust.  
Protect materials against abrasion or damage during shipment and 
handling.  Place materials stored at the site above ground on a well 
supported platform and covered with plastic or other approved material.  
Materials shall be protected from adjacent construction operations.  
Grounding of welding leads to prestressing steel will not be permitted.  
Reject and remove from the site prestressing steel which is damaged by 
abrasion, cuts, nicks, heavy corrosions, pitting, welds or weld spatter.  
Inspect tendons prior to insertion into anchor holes for damage to 
corrosion protection.  Any such damage shall be repaired in a manner 
recommended by the tendon manufacturer and approved by the Contracting 
Officer.
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1.7   SITE CONDITIONS

A foundation investigation has been made at the site by the Government and 
data is presented on the foundation exploration drawings.    While the 
foundation information is representative of subsurface conditions at the 
respective locations, local variations in the characteristics of the 
subsurface materials may be anticipated.  Local variations which may be 
encountered include, but are not limited to, classification and thickness 
of rock strata, fractures, and other discontinuities in the rock 
structure, and variation in the soil classifications.  Such variations 
will not be considered as differing materially within the purview of the 
CONTRACT CLAUSES, paragraph Differing Site Conditions.  Additional 
foundation data are available for inspection as specified in the SPECIAL 
CONTRACT REQUIREMENTS, paragraph Physical Data.  The Contractor is 
responsible for verifying the location of all utilities that may be 
affected by construction or the installation of the anchors.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Steel Tendons

Submit certified test reports for each heat or lot of steel tendon rock 
anchors with materials delivered to the site.  Test reports for strands 
shall include bond capacity test results in accordance with ASTM A981/A981M .
  Submit 5 copies of mill reports and 5 copies of a certificate from the 
manufacturer stating chemical properties, ultimate strengths, yield 
strengths, modulus of elasticity, and any other physical properties needed 
for the required computations, for the type of steel furnished.

2.1.1.1   High-Strength Steel Bars

ASTM A722/A722M , Type II, Grade 150 meeting all supplementary requirements.

2.1.2   Structural Steel

ASTM A36/A36M ASTM A572/A572M , Grade 50 .

2.1.3   Steel Pipe

ASTM A53/A53M, Type E or S, Grade B.

2.1.4   Steel Tube

ASTM A500/A500M  .

2.1.5   Polyvinyl Chloride (PVC) Tubing

2.1.5.1   Corrugated Polyvinyl Chloride (PVC) Tubing

Manufactured from rigid PVC compounds conforming to ASTM D1784, Class 
13464-8 with average minimum wall thickness of 30 mils.

2.1.6   Heat Shrinkable Sleeve

Radiation crosslinked polyolefin tube internally coated with and adhesive 
sealant.
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2.1.7   Corrosion Inhibiting Compound

The corrosion inhibiting compound shall conform to the requirements of 
Section 3.2.5 of PTI M10.2 .

2.2   MANUFACTURED UNITS

2.2.1   Anchor Head

Anchor head shall consist of steel bearing plate with nut for bar anchors, 
trumpet and corrosion protection.  Anchorage devices shall be capable of 
developing 95 percent of the guaranteed ultimate strength of prestressing 
steel.  The anchorage devices shall conform to the static strength 
requirements of Section 3.1.6 (1) and Section 3.1.8 (1) and (2) of 
PTI TAB.1 .    The trumpet used to provide a transition from the anchorage 
to the unbonded length corrosion protection shall be fabricated from steel 
pipe or steel tube.  The minimum wall thickness shall be 0.125 inch for 
diameters up to 4 inches and 0.20 inch for larger diameters.  The trumpet 
shall either be welded to the bearing plate or extend into the footinr or 
foundation where indicated on the contract drawings.  

 2.2.2   Prestressing Steel Couplers

Prestressing steel couplers for bars shall be capable of developing 100 
percent of the minimum specified ultimate tensile strength of the 
prestressing steel.  Splicing of strand will not be permitted.

2.2.3   Centralizers and Spacers

Centralizers and spacers shall be fabricated from plastic, steel or other 
approved material which is nondetrimental to the prestressing steel.  Wood 
shall not be used.  The centralizer shall be able to support the tendon in 
the drill hole and position the tendon so a minimum of 0.5 inch of grout 
cover is provided.  Centralizers and spacers shall permit grout to freely 
flow up the drill hole.

2.2.4   Casing

Casing shall be steel pipe 

2.2.5   Anchorage Covers

Fabricate anchorage covers from corrugated PVC.  The material used shall 
not be subject to attack by cement, corrosion-inhibiting greases or the 
environment.  If plastic is used, it shall not be susceptible to 
ultraviolet light degradation.  Securely attach the cover to the bearing 
plate.  If the cover is to be grease filled, the cover shall form a 
permanent watertight enclosure for the anchorage device.

2.3   EQUIPMENT

2.3.1   Drilling Equipment

Provide drilling equipment suitable for advancing the drill tools to the 
depths and at the alignment .
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2.3.2   Grouting Equipment

2.3.2.1   Grout Mixer

The grout mixer shall be a high-speed, high-shear, colloidal type grout 
mixer capable of continuous mechanical mixing that will produce uniform 
and thoroughly mixed grout which is free of lumps and undispersed cement.  
The mixer shall be equipped with a suitable water and admixture measuring 
devices calibrated to read in cubic feet and tenths and so designed that 
after each delivery the hands can be conveniently set back to zero.

2.3.2.2   Grout Pump

The grout pump shall be of the positive displacement type, and shall be 
capable of pumping at all flow rates below 20 gpm, shall be capable of 
pumping at the pressure of at least 50 psi at zero flow rate.  For neat 
cement grout, the pump shall have a screen with 1/4 inch inch maximum 
clearance to sieve the grout before being introduced into the pump.  
Screens are not required for shear type mixers.  Make available a pump 
which is capable of pumping both neat cement grout mixes and sanded grout 
mixes.  The pumping equipment shall have a pressure gage capable of 
measuring pressures of at least 150 psi or twice the required grout 
pressure, whichever is greater.

2.3.3   Stressing Equipment

Stressing equipment shall be hydraulically operated and shall have a 
capacity sufficient to stress the anchors to the  Test Loads within the 
rated capacity in one stroke.  Pumps shall be capable of applying each 
load increment in less than 60 seconds and shall be capable of maintaining 
the hydraulic pressure within 50 psi.  The equipment shall permit 
stressing of the tendon in increments and raising or lowering the load in 
the tendon.  Stressing equipment for strands shall be capable of stressing 
all elements equally and simultaneously.  The equipment shall be 
calibrated with an accuracy of +2 percent and the calibration certificate 
and graphs shall be available at the site.  The production gage shall have 
graduations of 100 psi or less.  A second certified gage shall be 
maintained for periodic verification of the production gage.  A dial gage 
or approved device shall be provided to measure total tendon elongation at 
each load increment to the nearest 0.001 inch.  The dial gage shall be 
capable of measuring the entire anchor movement without being reset.  
Calibration of gages shall be verified no more than 30 calendar days prior 
to commencing work under this contract and at six-month intervals 
throughout the period of use.

2.3.4   Testing Equipment

Provide testing equipment consisting of a hydraulic jack with calibrated 
pressure gage for applying the load and a dial gage or vernier scale to 
measure anchor movement.  The ram travel of the stressing equipment shall 
be not less than the theoretical elastic elongation of the total anchor 
length at the maximum Test Load.  The pressure gage shall be graduated in 
100 psi increments.  The stressing equipment and pressure gage must have 
been calibrated as a unit no more than 30 calendar days prior to 
commencing work under this contract and at six-month intervals throughout 
the period of use.  The movement measuring device shall have a minimum 
travel equal to the theoretical elastic elongation of the total anchor 
length at the maximum Test Load without resetting the device.  An approved 
dial gage or vernier scale and stand shall be provided to measure movement 
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of the structure.

2.4   GROUT

2.4.1   Cement

ASTM C150/C150M, Type I, II, III or V.

2.4.2   Water

Provide fresh, clean, potable water free from injurious amounts of sewage, 
oil, acid, alkali, salts, or organic matter.

2.4.3   Aggregates

Fine aggregate for sand-cement grout shall conform to ACI 301  and 
ASTM C33/C33M for grout for backfilling holes .  Aggregates shall not 
contain substances which may be deleteriously reactive with alkalis in the 
cement.

2.4.4   Admixtures.

Admixtures which control bleed, improve flowability, reduce water content 
and retard set may be used in the grout subject to the approval of the 
Contracting Officer.  Any admixtures used shall be compatible with the 
prestressing steel and shall be mixed in accordance with the 
manufacturer's recommendations.

2.4.5   Grout for Anchors

2.4.5.1   Cement Grout

  Grout for grouting anchors shall consist of a homogenous, pumpable, 
stable mixture of portland cement and water.  Submit the proposed mix 
design to the Contracting Officer.  The water content shall be the minimum 
necessary for proper placement but the water-cement ratio shall not exceed 
0.45 by weight.  Final proportions of materials shall be based on results 
of tests made on sample mixtures of grout.  The minimum compressive 
strength of two-inch cubes, molded, cured, and tested in accordance with 
ASTM C109/C109M, shall be 5,000 psi at the time of stressing.  The 
Contractor is responsible for taking, curing, and breaking of grout test 
cubes for determining mix design, and all testing shall be done by an 
independent laboratory approved by the Contracting Officer.   Rock 
conditions and temperatures shall be replicated in the curing process.

2.4.6   Sand-Cement Grout

Grout for waterproofing holes, grouting holes which fail the 
watertightness test, and for backfilling holes which are abandoned shall 
consist of a mixture of portland cement, fine aggregatemasonry sand and 
water.  The grout mix proportions are the responsibility of the 
Contractor.  Submit the proposed mix design to the Contracting Officer.  
The water content shall be the minimum necessary for proper placement.  
Final proportions of materials shall be based on results of tests made on 
sample mixtures of grout.  The minimum compressive strength of two-inch 
cubes, molded, cured, and tested in accordance with ASTM C109/C109M, shall 
be 5000 psi.  The Contractor is responsible for taking, curing, and 
breaking of grout test cubes for determining mix design, and all testing 
shall be done by an independent laboratory approved by the Contracting 
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Officer.   Rock conditions and temperatures shall be replicated in the 
curing process.

2.4.7   Grout for Anchor Pads

Use nonshrink grout conforming to ASTM C1107/C1107M  for leveling bearing 
plates.

2.5   TENDON FABRICATION

2.5.1   General

Fabrication of the anchors shall be as recommended by the suppliers.  
Anchors shall be completely assembled with all centralizers, spacers, 
grout and vent tubes and corrosion protection prior to insertion into the 
hole.  Fabricated anchors shall be protected, transported and stored in a 
manner to prevent contamination or damage to any components.

2.5.2   Tendon

All spacers for multiple element tendons shall be located as indicated on 
the drawings.  Furnish strands full length with no splicing or coupling 
permitted.  Tendon material shall be unblemished and free of pitting, 
nicks, grease, or injurious defects.  When required to maintain the tendon 
location within the hole, provide centralizers at a maximum of 10 foot 
intervals center-to-center throughout the bond length.  Spacers shall be 
provided at a maximum 10 foot intervals center-to-center throughout the 
bond length.  The entire bond length of the tendon shall be free of dirt, 
lubricants, loose rust, corrosion-inhibiting coatings or other 
contaminants.

2.5.3   Vent Tubes

Vent tubes used during grouting operations, if necessary, shall be any 
appropriate type for the job, as recommended by the supplier of the 
anchors.

2.5.4   Grout Tubes

Grout tubes shall be polyethylene tubing or as recommended by the anchor 
manufacturer and approved by the Contracting Officer.  Inside diameter of 
grout tubes shall be adequate to fully grout the entire hole.

2.5.5   Corrosion Protection

Corrosion protection shall be high strength polyvinyl chloride (PVC) 
corrugated sheathing with plastic end caps that is installed over the full 
length of the anchor tendon. The annular space between threaded tendon and 
corrugated sheathing is fully grouted before the anchor is installed. 

2.5.5.1   Anchorage Protection

The trumpet shall eitherbe sealed to the bearing plate or sufficiently 
embeded in the foundation where indicated on the drawings and shall 
overlap the free stressing length encapsulation by at least 6 inches.  The 
trumpet and anchorage cover shall be completely filled with corrosion 
inhibiting compound or grout.  Compound filled trumpets shall have a 
permanent seal between the trumpet and the free length corrosion 
protection.
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2.6   TESTS, INSPECTIONS, AND VERIFICATIONS

Perform required material tests, on prestressing steel and accessories, by 
an approved laboratory to demonstrate that the materials are in 
conformance with the specifications.  Test grout in accordance with 
ASTM C109/C109M.  These tests shall be at the Contractor's expense.  
Furnish to the Contracting Officer prestressing steel test results prior 
to beginning fabrication of any anchors and within 24 hours of testing.

PART 3   EXECUTION

3.1   DRILLING HOLES

3.1.1   General

Holes shall be drilled at the locations and inclinations shown and to the 
depths and diameters .  The locations of the holes may be changed only as 
approved by the Contracting Officer.  Any redesign of the anchored 
structure due to relocation of anchor holes will be performed by the 
Government .   Contractor shall determine the drilling method to be used.  
Care shall be taken while drilling to avoid damage of any kind to the 
existing structures.  Damages of any nature will be evaluated by the 
Contracting Officer and repairs or replacements shall be made as 
required.  Holes shall be drilled a maximum of 1 f00t beyond the required 
anchor bond length.  Provide a temporary plug for all holes drilled more 
than 10 days prior to installation of the anchor.  Waste water from 
drilling operations shall be collected and recycled or treated; it shall 
not be discharged directly into the river water or on the ground.  See 
also Section 01 57 19.00 22 TEMPORARY ENVIRONMENTAL CONTROLS - PORTSMOUTH 
NAVAL SHIPYARD (PWD ME).

3.1.2   Drilling In Soil

Holes in soil may be drilled by rotary drilling, rotary percussive, or 
vibratory driven casing.  Holes in soil shall be provided with steel 
casing .  Where soil is susceptible to caving, holes through soil shall be 
drilled by the duplex method using an inner and outer casing with return 
water flow between the casings.

3.1.3   Casing

Casing shall be utilized for drilling through soil  .  The casing shall be 
advanced by rotary drilling or driving.

3.1.4   Drilling in Rock

Holes in rock may be drilled by core drilling, rotary drilling, percussion 
drilling or down-the-hole hammer using equipment suitable for the intended 
purpose.  The drilling method shall not cause structural damage to 
existing structures.  If damage is observed, the drilling method shall be 
modified.

3.1.5   Records

Submit driller logs and records as specified in paragraph Driller Logs.  
The presence of a Government inspector or the keeping of separate drilling 
records by the Contracting Officer shall not relieve the Contractor of the 
responsibility for the work specified in this paragraph.  Payment will not 
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be made for any work for which the required records have not been 
furnished by the Contractor.

3.1.6   Alignment

3.1.6.1   Tolerances

The anchor hole shall be located within 6 inches of the plan location.  
The entry angle shall be within 3 degrees of the specified inclination.  
The alignment of the drilled hole shall be within 3 degrees of the 
theoretical alignment.  If the hole alignment is not within these 
tolerances, the hole shall be backfilled with cement or sand-cement grout 
and a new hole drilled adjacent to the rejected hole.

3.1.6.2   Alignment Check

Check each drilled hole for alignment as specified herein upon completion 
of drilling and before commencement of any other work.  Check direction 
and inclination of all anchor holes for each  10-foot intervals throughout 
the hole.  Checking the alignment of each anchor hole shall be done by 
measuring the inclination of the actual drilled anchor hole center line in 
place with respect to the specified anchor center line.  The specified 
anchor center line shall consist of a single, straight, continuous line 
extending from the top of the hole to the required bottom elevation of the 
hole.  Specified anchor centerlines shall slope at the inclinations shown 
on the drawings.  The Contracting Officer shall have access to holes for 
alignment surveys that may include, but not be limited to, slope 
indicators or other down-the-hole equipment.  Drill rods may be required 
to be removed from the hole or left in place as directed by the 
Contracting Officer.  Holes, or portions of holes, which are out of 
alignment shall be corrected or filled with cement grout having a 
water-cement ratio of 0.40 or sand-cement grout, and a new hole drilled as 
directed by the Contracting Officer.  Slight adjustments to inclinations 
indicated on the drawings may be required, as directed by the Contracting 
Officer.  The Contractor is responsible for all drilled holes until 
accepted by the Contracting Officer.  Holes to replace incorrectly drilled 
holes shall be drilled at no additional cost to the Government.  All 
equipment for checking alignment of anchor holes shall be operated by 
personnel experienced in the operation of such equipment.

3.1.6.3   Alignment Checking Equipment

Check alignment of holes by means of a magnetic single shot survey 
instrument, or equal equipment.  The camera and plumb-bob assembly shall 
be selected based on the maximum expected range of angle deviation to be 
measured.  If embedded metal within the structure is reasonably believed 
to have affected the standard magnetic compass, then a down-hole 
gyrocompass may be required.  Payment for use of the gyrocompass will be 
made at the contract unit price per day.

3.1.7   Watertightness Testing

The rock portion of all drilled holes shall be watertightness tested in 
accordance with the procedures of PTI DC35.1 , paragraph 7.4.  A packer 
shall be used where necessary to facilitate pressure testing of the bond 
zone.  Holes which have a water loss in excess of 2.5 gallons in ten 
minutes shall be grouted as specified in paragraph Waterproofing Anchor 
Holes, and redrilled.
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3.1.8   Waterproofing Anchor Holes

The rock portion of anchor holes which fail the watertightness test shall 
be tremie grouted with cement grout as specified in paragraph Grout for 
Waterproofing or Backfilling Holes.  Grouted holes shall be redrilled 
while the grout strength is considerably less than that of the surrounding 
rock, but not less than 24 hours after grouting.  

3.2   INSTALLATION OF ANCHORS

3.2.1   General

The Contractor is responsible for each drilled hole until the anchor has 
been installed, grouted, stressed and accepted.  Holes in rock and casings 
shall be cleaned by pressurized air and/or water to remove drill cuttings 
and mud.  

3.2.2   Placing

All the equipment used in handling and placing the anchors shall be such 
that it does not damage or deteriorate the prestressing steel, corrosion 
protection, or the anchorages.  Each anchor shall be inspected prior to 
insertion into the hole.  Any damage to corrosion protection shall be 
repaired prior to insertion or, if determined by the Contracting Officer 
to be not repairable, the anchor shall be replaced.  Insertion of anchors 
shall be in accordance with PTI DC35.1 .

3.2.3   Cement Grouted Rock Anchors

Grouting equipment shall be of type and capacity required for successful 
installation of the rock anchors.  All anchors shall use single stage  
grouting to encase the anchor.  Grouting shall be performed by a method in 
accordance with PTI DC35.1 , paragraph 7.6.  Grouting shall commence at the 
bottom of the grout zone and proceed to the top of the zone.  Grouting 
shall be gravity flow.  

3.2.4   Anchorage Installation

The bearing plate and anchor head nut shall be installed perpendicular to 
the tendon, within 3 degrees, and centered on the tendon without bending 
of the stressing steel.  

3.3   STRESSING

3.3.1   General Requirements

After the anchor grout in the bond zone has reached full design strength, 
as verified by grout cube break, the anchors shall be stressed.  Prior to 
stressing, surfaces upon which the stressing equipment is resting must be 
clean and the stressing equipment shall be aligned as nearly with the 
center of the hole as possible.  An Alignment Load of 10 percent of the 
Design Load shall be applied to the anchor prior to setting dial gauges.  
Stress the anchor in accordance with the anchor manufacturer's 
recommendation, subject to the approval of the Contracting Officer.  
Design and Lock-off loads are given on the drawings.  Determine the 
lock-off procedure so that the lift-off results meet the acceptance 
criteria specified in paragraph Acceptance.  The maximum stress shall 
never exceed 80 percent of the guaranteed ultimate strength of anchor 
steel.  The process of stressing the anchors shall be so conducted that 
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accurate elongation of the anchor steel can at all times be recorded and 
compared with the computations submitted to, and accepted by the 
Contracting Officer.  Safety precautions shall be taken to prevent workers 
from being behind or in front of the stressing equipment during 
stressing.  Stressing of the anchors shall be performed in a sequence 
submitted by the Contractor for review by the Contracting Officer.  All 
stressing shall be done in the presence of a representative of the 
Contracting Officer.  At no time during the stressing and testing of an 
anchor shall the stressing equipment be disconnected from the temporary 
stressing head or anchor. 

3.3.2   Lock-off

After completion of the all required tests, the load shall be returned to 
the Alignment Load and the specified Lock-off Load shall be applied to the 
anchor.  A lift-off test shall be made to verify the load in the anchor 
tendon before the tendon is locked-off and the stressing equipment is 
removed.  The lift-off reading shall be within five percent of the 
specified lock-off load.  If the lift-off reading is not within five 
percent of the specified lock-off load, the anchorage shall be reset and 
another lift-off reading shall be made.  This procedure shall be repeated 
until a satisfactory lift-off reading is obtained.  After lock-off, the 
trumpet shall be filled with grout and the anchor head protective cap 
shall be installed.

3.4   FIELD QUALITY CONTROL

The  demonstration test anchors shall be used to verify rock quality and 
the adequacy of the Contractor's anchor installation procedures.  
Demonstration test anchors shall pass the performance test prior to 
placing other anchors within the the section represented by the respective 
demonstration test anchor.  All other anchors shall be proof tested.  
During the stressing of each anchor, a record shall be kept of gage 
pressure and of anchor elongation at each stage of stressing to the 
specified test or Lock-off Load, as applicable.  The Test Load shall not 
be exceeded.  Provide a qualified engineer to evaluate the anchor test 
results and determine the acceptability of the anchors in accordance with 
the criteria indicated hereunder.  Final acceptance of each anchor will be 
made by the Contracting Officer.  All tests shall be run in the presence 
of the Contracting Officer or his representative.

3.4.1   Performance Test

Performance test shall consist of cyclically and incrementally loading and 
unloading the anchor, and shall be conducted in accordance with PTI DC35.1 , 
Paragraph 8.3.2.  During the testing of each anchor, a record shall be 
kept of gage pressure and of anchor elongation at each stage of stressing 
to each Test Load required by PTI DC35.1 .  Measurements of the elongation 
of prestressing steel shall be made in accordance with PTI DC35.1 .  If the 
total movement at the end of 10 minutes at the Test Load exceeds 0.040 inch, 
the Test Load shall be held an additional 50 minutes and the movement 
readings shall be taken at the interval specified in PTI DC35.1 , Paragraph 
8.3.2.  Test records, including plots and graphical analysis of test data, 
shall be furnished upon acceptance of each performance tested anchor in 
accordance with paragraph SUBMITTALS.

3.4.2   Proof Test

Proof test shall consist of incrementally loading the anchor and shall be 
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conducted in accordance with PTI DC35.1 , Paragraph 8.3.3.  During the 
testing of each anchor, a record shall be kept of gage pressure and of 
anchor elongation at each stage of stressing to the Test Load required by 
PTI DC35.1 .  Measurements of the elongation of prestressing steel shall be 
made in accordance with PTI DC35.1 .  If the total movement at the end of 
10 minutes at the Test Load exceeds 0.040 inch, the Test Load shall be 
held an additional 50 minutes and the movement readings shall be taken at 
the interval specified in PTI DC35.1 , Paragraph 8.3.3.  Test records, 
including plots and graphical analysis of test data, shall be furnished 
upon acceptance of each proof tested anchor in accordance with paragraph 
SUBMITTALS.  The proof test results shall be compared with similar anchors 
in which performance tests have been performed.  If any significant 
variation from the proof tests occurs, the Contracting Officer may require 
additional performance tests.

3.4.3   Supplementary Extended Creep Test

Where specified, anchors shall have an extended creep test performed.  
Creep test shall consist of cyclically and incrementally loading and 
unloading the anchor, and shall be conducted in accordance with PTI DC35.1 , 
Paragraph 8.3.4.  Each maximum load shall be held in accordance with 
PTI TAB.1 , Table 8.3.4.  A plot of each family of creep curves shall be 
submitted along with the recorded readings taken at time of the test.

3.4.4   Driller Logs

Submit the original handwritten log and three (3) copies in typed format 
within two days of the completion of each hole.  Keep accurate driller 
logs and records of all work accomplished under this contract and deliver 
complete, legible copies of these logs and records to the Contracting 
Officer upon completion of the work or at such other time or times as he 
may be directed.  All such records shall be preserved in good condition 
and order by the Contractor until they are delivered and accepted, and the 
Contracting Officer shall have the right to examine such records at any 
time prior to their delivery.  Separate logs shall be made for each hole.  
Use DRILLING LOG, ENG FORM 1836 and 1836A for his logs.  The following 
information shall be included on the logs or in the records for each hole:

a.  Hole number or designation and elevation of top of hole.

b.  Inclination of the hole.

c.  Make and manufacturer's model designation of drilling equipment.

d.  Dates and time when drilling operations were performed.

e.  Time required for drilling each run.

f.  Elevation of top of rock.

g.  Steel casing seat elevation.

h.  Depths and elevations at which core was recovered or attempts made to 
core including top and bottom depth of each run.

i.  Geologic classification or description by depths of each stratigraphic 
unit cored.  This classification or description shall be made 
immediately following the taking of the core.
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j.  Percentage of core recovered and rock quality designation per run.

k.  Depth and elevation of rod drops and other unusual occurrences.

l.  Depth and elevation at which groundwater is encountered.

m.  Depths and elevations at which drill water is lost and regained and 
amounts.

n.  Depth and elevation of bottom of hole, determined by measuring the 
drill steel length.

3.4.5   Anchor Records

Upon completion of installation of each anchor, the anchor records shall 
be furnished to the Contracting Officer with watertightness test results 
and report of remedial action taken, top of bond zone elevation, bond 
length, free stressing length of anchor, grout mix, grouting pressure, 
bags of cement injected, and a report of performance test or proof test 
results, and hole alignment surveys.  The performance test, proof test and 
extended creep test results shall include measured lengths of drill holes 
and anchors, the loads and elongations recorded during testing, monitoring 
and stressing of the anchors, and graphs of test results.as specified in 
paragraph SUBMITTALS.  In addition as-built drawings showing the completed 
installation of the anchors shall be furnished upon completion of 
installation of all anchors.

3.5   ACCEPTANCE

3.5.1   General

Acceptance of anchors shall be determined by the Contracting Officer.  The 
following criteria will be used in determination of the acceptability of 
each anchor:

3.5.1.1   Creep

Creep movement shall not exceed 0.040 inch at maximum Test Load during the 
first 10 minutes of the performance or proof test.  If the creep movement 
exceeds this limit, it shall not exceed 0.080 inch at the maximum Test 
Load at the end of 60 minutes.  If the creep movement exceeds 0.080 inch 
at the maximum Test Load at the end of 60 minutes, the anchor shall be 
rejected.

3.5.1.2   Movement

Apparent free length shall be calculated from the observed elastic 
movement in accordance with PTI DC35.1 , Section 8.3.2.

3.5.1.2.1   Minimum Apparent Free Length

The calculated free length shall be not less than 80 percent of the 
designed free tendon length plus the jack length.  If the anchor does not 
meet this criteria, the anchor shall be restressed from the Alignment Load 
to the Test Load and the apparent free length shall be recalculated.  If 
the anchor does not meet this criteria after 3 attempts (original plus 2 
restresses), the anchor shall be rejected.
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3.5.1.2.2   Maximum Apparent Free Length

The calculated free length shall be not more than 100 percent of the 
designed free tendon length plus 50 percent of the bond length plus the 
jack length.  If the anchor does not meet this criteria, and the cause of 
the behavior is not investigated and explained to the satisfaction of the 
Contracting Officer, the anchor shall be rejected.

3.5.1.3   Initial Lift-Off Reading

The initial lift-off reading shall be within 5 percent of the Lock-off 
Load.  If the anchor does not meet this criteria, the anchor shall be 
adjusted as necessary and the lift-off reading shall be repeated.

3.5.2   Replacement of Rejected Anchors

Any anchor that fails the performance or proof test or is rejected by the 
Contracting Officer shall be replaced.  A replacement anchor, including a 
new anchor hole, shall be provided by the Contractor at no expense to the 
Government.  The location of the replacement anchor shall be as directed 
by the Contracting Officer .  Provide all materials, supplies, equipment, 
and labor necessary to provide a new anchor assembly to the satisfaction 
of the Contracting Officer.  No drilling shall be performed for a 
replacement anchor until the grouting of all rock anchors within 50 feet 
of the replacement anchor location has been allowed to set for at least 24 
hours.  Payment will not be made for rejected or failed anchors.  Either 
remove failed anchors and thoroughly ream and clear the anchor hole or 
remove the load and cut the anchor and casing flush.

        -- End of Section --
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SECTION 32 01 19

FIELD MOLDED SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS
08/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C1016 (2014) Standard Test Method for 
Determination of Water Absorption of 
Sealant Backing (Joint Filler) Material

ASTM D5893/D5893M (2010) Cold Applied, Single Component, 
Chemically Curing Silicone Joint Sealant 
for Portland Cement Concrete Pavements

ASTM D6690 (2015) Standard Specification for Joint 
and Crack Sealants, Hot Applied, for 
Concrete and Asphalt Pavements

ASTM D789 (2015) Determination of Relative Viscosity 
and Moisture Content of Polyamide (PA)

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 525 (1989) Corps of Engineers Test Method for 
Evaluation of Hot-Applied Joint Sealants 
for Bubbling Due to Heating

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Equipment; G

SD-04 Samples

Materials; G

SD-06 Test Reports

Certified Copies of the Test Reports; G 

SECTION 32 01 19  Page 3



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

1.3   QUALITY ASSURANCE

1.3.1   Test Requirements

Test the joint sealant and backup or separating material for conformance 
with the referenced applicable material specification.  Perform testing of 
the materials in an approved independent laboratory and submit certified 
copies of the test reports for approval 14 days prior to the use of the 
materials at the job site.  Samples will be retained by the Government for 
possible future testing should the materials appear defective during or 
after application.  Conformance with the requirements of the laboratory 
tests specified will not constitute final acceptance of the materials.  
Final acceptance will be based on the performance of the in-place materials.  
Submit samples of the materials (sealant, primer if required, and backup 
material), in sufficient quantity for testing and approval 28 days prior 
to the beginning of work.  No material will be allowed to be used until it 
has been approved.

1.3.2   Trial Joint Sealant Installation

Prior to the cleaning and sealing of the joints for the entire project, 
prepare a test section at least 20 feet long using the specified materials 
and approved equipment, so as to demonstrate the proposed joint 
preparation and sealing of all types of joints in the project.  Following 
the completion of the test section and before any other joint is sealed, 
inspect the test section to determine that the materials and installation 
meet the requirements specified.  If it is determined that the materials 
or installation do not meet the requirements, remove the materials, and 
reclean and reseal the joints at no cost to the Government.  When the test 
section meets the requirements, it may be incorporated into the permanent 
work.  Prepare and seal all other joints in the manner approved for 
sealing the test section.

1.4   DELIVERY, STORAGE, AND HANDLING

Inspect materials delivered to the job site for defects, unload, and store 
them with a minimum of handling to avoid damage.  Provide storage 
facilities at the job site for maintaining materials at the temperatures 
and conditions recommended by the manufacturer.

1.5   ENVIRONMENTAL REQUIREMENTS

The ambient air temperature and the pavement temperature within the joint 
wall shall be a minimum of 50 degrees F and rising at the time of 
application of the materials.  Do not apply sealant if moisture is 
observed in the joint.

PART 2   PRODUCTS

2.1   SEALANTS

Materials for sealing cracks in the various paved areas indicated on the 
drawings shall be as follows:
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Area Sealing Material

Exterior Slabs ASTM D6690, Type II and COE CRD-C 525

Exterior Slabs ASTM D5893/D5893M

2.2   PRIMERS

When primers are recommended by the manufacturer of the sealant, use them 
in accordance with the recommendation of the manufacturer.

2.3   BACKUP MATERIALS

Provide backup material that is a compressible, nonshrinking, nonstaining, 
nonabsorbing material, nonreactive with the joint sealant.  The material 
shall have a melting point at least 5 degrees F greater than the pouring 
temperature of the sealant being used when tested in accordance with 
ASTM D789.  The material shall have a water absorption of not more than 5 
percent of the sample weight when tested in accordance with ASTM C1016.  
Use backup material that is 25 plus or minus 5 percent larger in diameter 
than the nominal width of the crack.

2.4   BOND BREAKING TAPES

Provide a bond breaking tape or separating material that is a flexible, 
nonshrinkable, nonabsorbing, nonstaining, and nonreacting adhesive-backed 
tape.  The material shall have a melting point at least 5 degrees F 
greater than the pouring temperature of the sealant being used when tested 
in accordance with ASTM D789.  The bond breaker tape shall be approximately
 1/8 inch wider than the nominal width of the joint and shall not bond to 
the joint sealant.

PART 3   EXECUTION

3.1   EXECUTING EQUIPMENT

Machines, tools, and equipment used in the performance of the work 
required by this section shall be approved before the work is started 
maintained in satisfactory condition at all times.  Submit a list of 
proposed equipment to be used in performance of construction work 
including descriptive data, 14 days prior to use on the project.

3.1.1   Joint Cleaning Equipment

3.1.1.1   Tractor-Mounted Routing Tool

Provide a routing tool, used for removing old sealant from the joints, of 
such shape and dimensions and so mounted on the tractor that it will not 
damage the sides of the joints.  The tool shall be designed so that it can 
be adjusted to remove the old material to varying depths as required.  The 
use of V-shaped tools or rotary impact routing devices will not be 
permitted.  Hand-operated spindle routing devices may be used to clean and 
enlarge random cracks.

3.1.1.2   Concrete Saw

Provide a self-propelled power saw, with water-cooled diamond or abrasive 
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saw blades, for cutting joints to the depths and widths specified or for 
refacing joints or cleaning sawed joints where sandblasting does not 
provide a clean joint.

3.1.1.3   Sandblasting Equipment

Include with the sandblasting equipment an air compressor, hose, and 
long-wearing venturi-type nozzle of proper size, shape and opening.  The 
maximum nozzle opening should not exceed 1/4 inch.  The air compressor 
shall be portable and capable of furnishing not less than 150 cfm and 
maintaining a line pressure of not less than 90 psi at the nozzle while in 
use.  Demonstrate compressor capability, under job conditions, before 
approval.  The compressor shall be equipped with traps that will maintain 
the compressed air free of oil and water.  The nozzle shall have an 
adjustable guide that will hold the nozzle aligned with the joint 
approximately 1 inch above the pavement surface.  Adjust the height, angle 
of inclination and the size of the nozzle as necessary to secure 
satisfactory results.

3.1.1.4   Waterblasting Equipment

Include with the waterblasting equipment a trailer-mounted water tank, 
pumps, high-pressure hose, wand with safety release cutoff control, 
nozzle, and auxiliary water resupply equipment.  Provide water tank and 
auxiliary resupply equipment of sufficient capacity to permit continuous 
operations.  The nozzle shall have an adjustable guide that will hold the 
nozzle aligned with the joint approximately 1 inch above the pavement 
surface.  Adjust the height, angle of inclination and the size of the 
nozzle as necessary to obtain satisfactory results.  A pressure gauge 
mounted at the pump shall show at all times the pressure in psi at which 
the equipment is operating.

3.1.1.5   Hand Tools

Hand tools may be used, when approved, for removing defective sealant from 
a crack and repairing or cleaning the crack faces.

3.1.2   Sealing Equipment

3.1.2.1   Hot-Poured Sealing Equipment

The unit applicators used for heating and installing ASTM D6690 joint 
sealant materials shall be mobile and shall be equipped with a 
double-boiler, agitator-type kettle with an oil medium in the outer space 
for heat transfer; a direct-connected pressure-type extruding device with 
a nozzle shaped for inserting in the joint to be filled; positive 
temperature devices for controlling the temperature of the transfer oil 
and sealant; and a recording type thermometer for indicating the 
temperature of the sealant.  The applicator unit shall be designed so that 
the sealant will circulate through the delivery hose and return to the 
inner kettle when not in use.

3.1.2.2   Cold-Applied, Single-Component Sealing Equipment

The equipment for installing ASTM D5893/D5893M  single component joint 
sealants shall consist of an extrusion pump, air compressor, following 
plate, hoses, and nozzle for transferring the sealant from the storage 
container into the joint opening.  The dimension of the nozzle shall be 
such that the tip of the nozzle will extend into the joint to allow 
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sealing from the bottom of the joint to the top.  Maintain the initially 
approved equipment in good working condition, serviced in accordance with 
the supplier's instructions, and unaltered in any way without obtaining 
prior approval.  Small hand-held air-powered equipment (i.e., caulking 
guns) may be used for small applications.

3.2   SAFETY

Do not place joint sealant within 25 feet of any liquid oxygen (LOX) 
equipment, LOX storage, or LOX piping.  Thoroughly clean joints in this 
area and leave them unsealed.

3.3   PREPARATION OF JOINTS

Immediately before the installation of the sealant, thoroughly clean the 
joints to remove all laitance, curing compound, filler, protrusions of 
hardened concrete, and old sealant from the sides and upper edges of the 
joint space to be sealed.

3.3.1   Existing Sealant Removal

Cut loose the in-place sealant from both joint faces and to the depth 
shown on the drawings, using the concrete saw or waterblaster as specified 
in paragraph EQUIPMENT.  Depth shall be sufficient to accommodate any 
separating or backup material that is required to maintain the depth of 
new sealant to be installed.  Prior to further cleaning operations, remove 
all loose old sealant remaining in the joint opening by blowing with 
compressed air.  Hand tools may be required to remove sealant from random 
cracks.  Chipping, spalling, or otherwise damaging the concrete will not 
be allowed.

3.3.2   Sawing

3.3.2.1   Refacing of Joints

Accomplish facing of joints using a concrete saw as specified in paragraph 
EQUIPMENT  Stiffen the blade with a sufficient number of suitable dummy 
(used) blades or washers.  Thoroughly clean, immediately following the 
sawing operation, the joint opening using a water jet to remove all saw 
cuttings and debris.

3.3.2.2   Refacing of Random Cracks

Accomplish sawing of the cracks using a power-driven concrete saw as 
specified in paragraph EQUIPMENT.  The saw blade shall be 6 inches or less 
in diameter to enable the saw to follow the trace of the crack.  Stiffen 
the blade, as necessary, with suitable dummy (or used) blades or washers.  
Immediately following the sawing operation, thoroughly clean the crack 
opening using a water jet to remove all saw cuttings and debris.

3.3.3   Sandblasting

The newly exposed concrete joint faces and the pavement surfaces extending 
a minimum of 1/2 inch from the joint edges shall be sandblasted or 
waterblasted clean.  use a multiple-pass technique until the surfaces are 
free of dust, dirt, curing compound, filler, old sealant residue, or any 
foreign debris that might prevent the bonding of the sealant to the 
concrete.  After final cleaning and immediately prior to sealing, blow out 
the joints with compressed air and leave them completely free of debris 
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and water.

3.3.4   Back-Up Material

When the joint opening is of a greater depth than indicated for the 
sealant depth, plug or seal off the lower portion of the joint opening 
using a back-up material to prevent the entrance of the sealant below the 
specified depth.  Take care to ensure that the backup material is placed 
at the specified depth and is not stretched or twisted during installation.

3.3.5   Bond Breaking Tape

Where inserts or filler materials contain bitumen, or the depth of the 
joint opening does not allow for the use of a backup material, insert a 
bond breaker separating tape to prevent incompatibility with the filler 
materials and three-sided adhesion of the sealant.  Securely bond the tape 
to the bottom of the joint opening so it will not float up into the new 
sealant.

3.3.6   Rate of Progress of Joint Preparation

Limit the stages of joint preparation, which include sandblasting, air 
pressure cleaning and placing of the back-up material to only that lineal 
footage that can be sealed during the same day.

3.4   PREPARATION OF SEALANT

3.4.1   Hot-Poured Sealants

Do not heat sealants conforming to ASTM D6690 in excess of the safe 
heating temperature recommended by the manufacturer as shown on the 
sealant containers.  Withdraw and waste sealant that has been overheated 
or subjected to application temperatures for over 4 hours or that has 
remained in the applicator at the end of the day's operation.

3.4.2   Single-Component, Cold-Applied Sealants

Inspect the ASTM D5893/D5893M  sealant and containers prior to use.  Reject 
any materials that contain water, hard caking of any separated 
constituents, nonreversible jell, or materials that are otherwise 
unsatisfactory.  Settlement of constituents in a soft mass that can be 
readily and uniformly remixed in the field with simple tools will not be 
cause for rejection.

3.5   INSTALLATION OF SEALANT

3.5.1   Time of Application

Seal joints immediately following final cleaning of the joint walls and 
following the placement of the separating or backup material.  Open 
joints, that cannot be sealed under the conditions specified, or when rain 
interrupts sealing operations shall be recleaned and allowed to dry prior 
to installing the sealant.

3.5.2   Sealing Joints

Immediately preceding, but not more than 50 feet ahead of the joint 
sealing operations, perform a final cleaning with compressed air.  Fill 
the joints from the bottom up to 1/8 inch plus or minus 1/16 inch below 
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the pavement surface.  Remove and discard excess or spilled sealant from 
the pavement by approved methods.  Install the sealant in such a manner as 
to prevent the formation of voids and entrapped air.  In no case shall 
gravity methods or pouring pots be used to install the sealant material.  
Traffic shall not be permitted over newly sealed pavement until authorized 
by the Contracting Officer.  When a primer is recommended by the 
manufacturer, apply it evenly to the joint faces in accordance with the 
manufacturer's instructions.  Check the joints frequently to ensure that 
the newly installed sealant is cured to a tack-free condition within the 
time specified.

3.6   INSPECTION

3.6.1   Joint Cleaning

Inspect joints during the cleaning process to correct improper equipment 
and cleaning techniques that damage the concrete pavement in any manner.  
Cleaned joints will be approved prior to installation of the separating or 
back-up material and joint sealant.

3.6.2   Joint Sealant Application Equipment

Inspect the application equipment to ensure conformance to temperature 
requirements, proper proportioning and mixing (if two-component sealant) 
and proper installation.  Evidences of bubbling, improper installation, 
failure to cure or set will be cause to suspend operations until causes of 
the deficiencies are determined and corrected.

3.6.3   Joint Sealant

Inspect the joint sealant for proper rate of cure and set, bonding to the 
joint walls, cohesive separation within the sealant, reversion to liquid, 
entrapped air and voids.  Sealants exhibiting any of these deficiencies at 
any time prior to the final acceptance of the project shall be removed 
from the joint, wasted, and replaced as specified herein at no additional 
cost to the Government.

3.7   CLEAN-UP

Upon completion of the project, remove all unused materials from the site 
and leave the pavement in a clean condition.

        -- End of Section --
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SECTION 32 11 16

BASE COURSE FOR RIGID AND SUBBASES FOR FLEXIBLE PAVING
08/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO T 180 (2010) Standard Method of Test for 
Moisture-Density Relations of Soils Using 
a 4.54-kg (10-lb) Rammer and a 457-mm 
(18-in.) Drop

AASHTO T 224 (2010) Standard Method of Test for 
Correction for Coarse Particles in the 
Soil Compaction Test

ASTM INTERNATIONAL (ASTM)

ASTM C117 (2013) Standard Test Method for Materials 
Finer than 75-um (No. 200) Sieve in 
Mineral Aggregates by Washing

ASTM C131 (2006) Standard Test Method for Resistance 
to Degradation of Small-Size Coarse 
Aggregate by Abrasion and Impact in the 
Los Angeles Machine

ASTM C136 (2006) Standard Test Method for Sieve 
Analysis of Fine and Coarse Aggregates

ASTM D1556 (2007) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method

ASTM D1557 (2012) Standard Test Methods for 
Laboratory Compaction Characteristics of 
Soil Using Modified Effort (56,000 
ft-lbf/ft3) (2700 kN-m/m3)

ASTM D2167 (2008) Density and Unit Weight of Soil in 
Place by the Rubber Balloon Method

ASTM D2487 (2011) Soils for Engineering Purposes 
(Unified Soil Classification System)

ASTM D422 (1963; R 2007; E 2014; E 2014) 
Particle-Size Analysis of Soils
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ASTM D4318 (2010; E 2014) Liquid Limit, Plastic 
Limit, and Plasticity Index of Soils

ASTM D6938 (2010) Standard Test Method for In-Place 
Density and Water Content of Soil and 
Soil-Aggregate by Nuclear Methods (Shallow 
Depth)

ASTM D75/D75M (2014) Standard Practice for Sampling 
Aggregates

ASTM E11 (2013) Wire Cloth and Sieves for Testing 
Purposes

1.2   DEFINITION

Degree of compaction required is expressed as a percentage of the maximum 
laboratory dry density obtained by the test procedure presented in 
ASTM D1557 abbreviated as a percent of laboratory maximum dry density.  
One exception is as follows:  Since ASTM D1557 applies only to soils that 
have 30 percent or less by weight of their particles retained on the 3/4 
inch sieve, the degree of compaction for material having more than 30 
percent by weight of their particles retained on the 3/4 inch sieve will 
be expressed as a percentage of the laboratory maximum dry density in 
accordance with AASHTO T 180  Method D and corrected with AASHTO T 224 .

1.3   SYSTEM DESCRIPTION

All plant, equipment, and tools used in the performance of the work will 
be subject to approval before the work is started and shall be maintained 
in satisfactory working condition at all times.  Submit a list of proposed 
equipment, including descriptive data.  Provide equipment which is 
adequate and has the capability of producing the required compaction, 
meeting grade controls, thickness control, and smoothness requirements as 
set forth herein.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Equipment; G, AE

SD-06 Test Reports

Sampling and Testing; G, AE
Field Density Tests; G, AE

1.5   QUALITY ASSURANCE

Sampling and testing are the responsibility of the Contractor, to be 
performed by an approved testing laboratory in accordance with Section 
01 45 00.00 20  QUALITY CONTROL.  Perform tests at the specified 
frequency.  No work requiring testing will be permitted until the testing 
laboratory has been inspected and approved.  Test the materials to 
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establish compliance with the specified requirements.

1.5.1   Sampling

Take samples for laboratory testing in conformance with ASTM D75/D75M.  
When deemed necessary, the sampling will be observed by the Contracting 
Officer.

1.5.2   Tests

1.5.2.1   Sieve Analysis

Make sieve analysis in conformance with ASTM C117 and ASTM C136.  Complete 
particle-size analysis of the soils in conformance with ASTM D422.  Sieves 
shall conform to ASTM E11.

1.5.2.2   Liquid Limit and Plasticity Index

Determine liquid limit and plasticity index in accordance with ASTM D4318.

1.5.2.3   Moisture-Density Determinations

Determine the laboratory maximum dry density and optimum moisture in 
accordance with ASTM D1557 AASHTO T 180 , Method D and corrected with 
AASHTO T 224 .

1.5.2.4   Field Density Tests

Measure field density in accordance with ASTM D1556, ASTM D2167, or 
ASTM D6938.  For the method presented in ASTM D1556, use the base plate, 
as shown in the drawing.  For the method presented in ASTM D6938, check 
and adjust the calibration curves, if necessary, using only the sand cone 
method as described in paragraph Calibration, of the ASTM publication.  
Tests performed in accordance with ASTM D6938 result in a wet unit weight 
of soil and ASTM D6938 will be used to determine the moisture content of 
the soil.  The calibration curves furnished with the moisture gauges shall 
also be checked along with density calibration checks as described in 
ASTM D6938.  The calibration checks of both the density and moisture 
gauges shall be made by the prepared containers of material method, as 
described in paragraph Calibration, in ASTM D6938, on each different type 
of material to be tested at the beginning of a job and at intervals as 
directed.

a.  Submit certified copies of test results for approval not less than 30 
days before material is required for the work.

b.  Submit calibration curves and related test results prior to using the 
device or equipment being calibrated.

c.  Submit copies of field test results within 24 hours after the tests 
are performed.

1.5.3   Testing Frequency

1.5.3.1   Initial Tests

Perform one of each of the following tests on the proposed material prior 
to commencing construction to demonstrate that the proposed material meets 
all specified requirements prior to installation.
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a.  Sieve Analysis including 0.02 mm size material
b.  Liquid limit and plasticity index
c.  Moisture-density relationship

1.5.3.2   In-Place Tests

Perform one of each of the following tests on samples taken from the 
placed and compacted subbase and rigid pavement base course.  Samples 
shall be taken and tested at the rates indicated.

a.  Perform density tests on every lift of material placed and at a 
frequency of one set of tests for every 500  square yards, or portion 
thereof, of completed area.

b.  Perform sieve analysis including 0.02 mm size material on every lift 
of material placed and at a frequency of one sieve analysis for every 
1000  square yards, or portion thereof, of material placed.

c.  Perform liquid limit and plasticity index tests at the same frequency 
as the sieve analysis.

d.  Measure the thickness of each course at intervals providing at least 
one measurement for each 500  square yards or part thereof.  The 
thickness measurement shall be made by test holes, at least 3 inches 
in diameter through the course.

1.5.4   Approval of Material

Select the source of materials 30 days prior to the time the material will 
be required in the work.  Tentative approval will be based on initial test 
results.  Final approval of the materials will be based on tests for 
gradation, liquid limit, and plasticity index performed on samples taken 
from the completed and compacted course.

1.6   ENVIRONMENTAL REQUIREMENTS

Perform construction when the atmospheric temperature is above 35 degrees F.  
When the temperature falls below 35 degrees F, protect all completed areas 
by approved methods against detrimental effects of freezing.  Correct 
completed areas damaged by freezing, rainfall, or other weather conditions 
to meet specified requirements.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Subbase Course

Provide aggregates consisting of crushed stone , gravel,  sand, or other 
sound, durable, approved materials processed and blended or naturally 
combined.  Provide aggregates which are durable and sound, free from lumps 
and balls of clay, organic matter, objectionable coatings, and other 
foreign material.  Material retained on the No. 4 sieve shall have a 
percentage of wear not to exceed 50 percent after 500 revolutions when 
tested as specified in ASTM C131.  Aggregate shall be reasonably uniform 
in density and quality.  Slag shall be an air-cooled, blast-furnace 
product having a dry weight of not less than 65 pcf.  Aggregates shall 
have a maximum size of 3 inch and shall be within the limits specified as 
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follows:

Maximum Allowable Percentage by Weight Passing Square-Mesh Sieve

Sieve Designation No. 1 No. 2 No. 3

No. 10 50 80 100

No. 200 8 8 8

Particles having diameters less than 0.0008 inches shall not be in excess 
of 3 percent by weight of the total sample tested as determined in 
accordance with ASTM D422.  The portion of any blended component and of 
the completed course passing the No. 40 sieve shall be either nonplastic 
or shall have a liquid limit not greater than 25 and a plasticity index 
not greater than 5.

2.1.2   Select-Material Subbase Course

Provide materials consisting of selected soil or other materials from 
field excavation, stockpiles, or other sources and free from lumps and 
balls of clay and from organic and other objectionable matter.  Not more 
than 25 percent by weight shall pass the No. 200 sieve.  The portion of 
material passing the No. 40 sieve shall have a liquid limit less than 35 
and a plasticity index less than 12.  The maximum particle size shall not 
exceed 3 inches.  Particles having diameters less than 0.02 mm shall not 
be in excess of 3 percent by weight of the total sample tested as 
determined in accordance with ASTM D422.

2.1.3   Rigid Pavement Base Course

Provide aggregates consisting of crushed stone , gravel, sand, or other 
sound, durable, approved materials processed and blended or naturally 
combined.  Provide aggregates which are durable and sound, free from lumps 
and balls of clay, organic matter, objectionable coatings, and other 
foreign material.  Material retained on the No. 4 sieve shall have a 
percentage of wear not to exceed 50 percent after 500 revolutions when 
tested as specified in ASTM C131.  At least 50 percent by weight retained 
on each sieve shall have one freshly fractured face with the area at least 
equal to 75 percent of the smallest midsectional area of the piece.  
Aggregate shall be reasonably uniform in density and quality.  Aggregates 
shall have a maximum size of 2 inches and shall be within the limits 
specified as follows:

Maximum Allowable Percentage by Weight Passing Square-Mesh Sieve

Sieve Designation Rigid Pavement Base Course

No. 10 85

No. 200 8

Particles having diameters less than 0.02 mm shall not be in excess of 3 
percent by weight of the total sample tested as determined in accordance 
with ASTM D422.  The portion of any blended component and of the completed 
course passing the No. 40 sieve shall be either nonplastic or shall have a 
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liquid limit not greater than 25 and a plasticity index not greater than 
5.  The Contractor is responsible for any additional stability required to 
provide a working platform for construction equipment.  If the Contractor 
can demonstrate with a test section that a material has adequate stability 
to support construction equipment, the fractured face requirement can be 
deleted, subject to the approval of the Contracting Officer.

PART 3   EXECUTION

3.1   OPERATION OF AGGREGATE SOURCES

Clearing, stripping and excavating are the responsibility of the 
Contractor.  Operate the aggregate sources to produce the quantity and 
quality of materials meeting the specified requirements in the specified 
time limit.  Upon completion of work, aggregate sources on Government 
property shall be conditioned to drain readily, and shall be left in a 
satisfactory condition.  Aggregate sources on private lands shall be 
conditioned in agreement with local laws and authorities.

3.2   STOCKPILING MATERIAL

Prior to stockpiling of material, clear and level storage sites.  
Stockpile all materials, including approved material available from 
excavation and grading, in the manner and at the locations designated.  
Aggregates shall be stockpiled on the cleared and leveled areas designated 
by the Contracting Officer to prevent segregation.  Materials obtained 
from different sources shall be stockpiled separately.

3.3   PREPARATION OF UNDERLYING MATERIAL

Prior to constructing the subbase or  rigid pavement base course, clean 
the underlying course or subgrade of all foreign substances.  The surface 
of the underlying course or subgrade shall meet specified compaction and 
surface tolerances.  Correct ruts, or soft yielding spots, in the 
underlying courses, subgrade areas having inadequate compaction, and 
deviations of the surface from the specified requirements, by loosening 
and removing soft or unsatisfactory material and by adding approved 
material, reshaping to line and grade, and recompacting to specified 
density requirements.  For cohesionless underlying courses or subgrades 
containing sands or gravels, as defined in ASTM D2487, the surface shall 
be stabilized prior to placement of the overlying course.  Accomplish 
stabilization by mixing the overlying course material into the underlying 
course, and compacting by approved methods.  The finished underlying 
course shall not be disturbed by traffic or other operations and shall be 
maintained in a satisfactory condition until the overlying course is 
placed.

3.4   GRADE CONTROL

The finished and completed course shall conform to the lines, grades, and 
cross sections shown.  The lines, grades, and cross sections shown shall 
be maintained by means of line and grade stakes placed by the Contractor 
at the work site.

3.5   MIXING AND PLACING MATERIALS

Mix and place the materials to obtain uniformity of the material at the 
water content specified.  Make such adjustments in mixing or placing 
procedures or in equipment as may be directed to obtain the true grades, 
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to minimize segregation and degradation, to reduce or accelerate loss or 
increase of water, and to insure a satisfactory subbase course.

3.6   LAYER THICKNESS

The compacted thickness of the completed course shall be as indicated.  
When a compacted layer of 6 inches is specified, the material may be 
placed in a single layer; when a compacted thickness of more than 6 inches 
is required, no layer shall be thicker than 6 inches nor be thinner than 3 
inches when compacted.

3.7   COMPACTION

Compact each layer of the material, as specified, with approved compaction 
equipment.  Maintain water content during the compaction procedure to 
within plus or minus 2 percent of optimum water content, as determined 
from laboratory tests, as specified in paragraph SAMPLING AND TESTING.  In 
all places not accessible to the rollers, compact the mixture with 
hand-operated power tampers.  Compaction of the rigid base course shall 
continue until each layer is compacted through the full depth to at least 
95  percent of laboratory maximum density.  Make such adjustments in 
compacting or finishing procedures as may be directed to obtain true 
grades, to minimize segregation and degradation, to reduce or increase 
water content, and to ensure a satisfactory subbase course.  Any materials 
that are found to be unsatisfactory shall be removed and replaced with 
satisfactory material or reworked, as directed, to meet the requirements 
of this specification.

3.8   EDGES

Place approved material along the edges of the subbase  course in such 
quantity as will compact to the thickness of the course being 
constructed.  When the course is being constructed in two or more layers, 
at least a 1 foot width of the shoulder shall be rolled and compacted 
simultaneously with the rolling and compacting of each layer of the 
subbase course, as directed.

3.9   SMOOTHNESS TEST

The surface of the top layer shall show no deviations in excess of 3/8 inch
 when tested with a 12 foot straightedge.  Take measurements in successive 
positions parallel to the centerline of the area to be paved.  
Measurements shall also be taken perpendicular to the centerline at 50 foot
 intervals.  Correct deviations exceeding this amount by removing material 
and replacing with new material, or by reworking existing material and 
compacting it to meet these specifications.

3.10   THICKNESS CONTROL

The completed thickness of the course(s) shall be in accordance with the 
thickness and grade indicated .  The completed course shall not be more 
than 1/2 inch deficient in thickness nor more than 1/2 inch above or below 
the established grade.  Where any of these tolerances are exceeded, 
correct such areas by scarifying, adding new material of proper gradation 
or removing material, and compacting, as directed.  Where the measured 
thickness is 1/2 inch or more thicker than shown, the course will be 
considered as conforming with the specified thickness requirements plus 
1/2 inch.  The average job thickness is the average of the job 
measurements as specified above but within 1/4 inch of the thickness shown.
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3.11   MAINTENANCE

Maintain the completed course in a satisfactory condition until accepted.

        -- End of Section --
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SECTION 32 11 26

BITUMINOUS BASE COURSE
08/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 156 (2013) Standard Specification for 
Requirements for Mixing Plants for 
Hot-Mixed, Hot-Laid Bituminous Paving 
Mixtures

AASHTO T 102 (2009) Standard Method of Test for Spot 
Test of Asphaltic Materials

ASTM INTERNATIONAL (ASTM)

ASTM C131 (2006) Standard Test Method for Resistance 
to Degradation of Small-Size Coarse 
Aggregate by Abrasion and Impact in the 
Los Angeles Machine

ASTM C136 (2006) Standard Test Method for Sieve 
Analysis of Fine and Coarse Aggregates

ASTM C183 (2013) Standard Practice for Sampling and 
the Amount of Testing of Hydraulic Cement

ASTM C29/C29M (2009) Standard Test Method for Bulk 
Density ("Unit Weight") and Voids in 
Aggregate

ASTM C88 (2013) Standard Test Method for Soundness 
of Aggregates by Use of Sodium Sulfate or 
Magnesium Sulfate

ASTM D140/D140M (2014) Standard Practice for Sampling 
Bituminous Materials

ASTM D1856 (2009) Recovery of Asphalt from Solution 
by Abson Method

ASTM D2172/D2172M (2011) Quantitative Extraction of Bitumen 
from Bituminous Paving Mixtures

ASTM D2216 (2010) Laboratory Determination of Water 
(Moisture) Content of Soil and Rock by Mass

SECTION 32 11 26  Page 3



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

ASTM D242/D242M (2009) Mineral Filler for Bituminous 
Paving Mixtures

ASTM D4318 (2010; E 2014) Liquid Limit, Plastic 
Limit, and Plasticity Index of Soils

ASTM D5 (2006; E 2006) Penetration of Bituminous 
Materials

ASTM D75/D75M (2014) Standard Practice for Sampling 
Aggregates

ASTM D946/D946M (2009a) Penetration-Graded Asphalt Cement 
for Use in Pavement Construction

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Job-Mix Formula (JMF); G, AE
Sources of Aggregates; G, AE

SD-06 Test Reports

Sources of Aggregates; G, AE
Bituminous Materials; G, AE
Sampling and testing; G, AE

1.3   QUALITY ASSURANCE

1.3.1   Sampling and Testing

Sampling and testing are the responsibility of the Contractor, performed 
by an approved commercial testing laboratory or by facilities furnished by 
the Contractor.  Submit copies of field tests results within 24 hours 
after the tests are performed and certified copies of tests results for 
approval not less than 30 days before material is required for the work.  
No work requiring testing will be permitted until the facilities have been 
approved.  Perform tests in sufficient numbers and at the locations and 
times directed to ensure that materials, mixtures and compaction meet 
specified requirements.  Obtain samples of finished pavement, including 
samples that span the longitudinal joint.  Sizes of samples shall be 
suitable to determine conformance to density, thickness, and other 
specified requirements.  Take samples at start of paving operations and at 
intervals throughout paving operations as directed.  Take and test samples 
of plant mixtures to determine conformance to specified requirements.  
Certified copies of the test results shall be furnished to the Contracting 
Officer.

1.3.2   Aggregates

Sample aggregates in accordance with ASTM D75/D75M and test them at the 
start of production and at intervals during production of the bituminous 
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base course.  Intervals and points of sampling will be as approved.  Test 
results on these samples will be the basis for approval of specific lots 
of aggregates.

1.3.3   Mineral Filler

Sampling of mineral filler shall conform to ASTM C183.

1.3.4   Bituminous Materials

Sampling of bituminous materials shall conform to ASTM D140/D140M.

1.3.5   Field Sampling of Pavements and Mixtures

The type, size, and locations of samples will be approved.  Furnish all 
tools, labor, and materials for cutting samples and replacing pavement to 
meet specified requirements.  Samples of finished pavement shall be cut at 
the rate of one sample per  square yards of finished pavement.

1.4   ENVIRONMENTAL REQUIREMENTS

Do not construct bituminous courses when the underlying course contains 
free surface water, or when temperature of the surface of the underlying 
course is below 40 degrees F, unless otherwise directed.

PART 2   PRODUCTS

2.1   BITUMINOUS MATERIAL PLANT

2.1.1   Bituminous Plant

Provide a bituminous plant of such capacity, as specified herein, to 
produce the quantities of bituminous mixtures required for the project 
within the completion time of the contract.  Provide hauling equipment, 
paving machines, rollers, miscellaneous equipment, and tools in sufficient 
numbers and capacity and in proper working condition to place the 
bituminous paving mixtures at a rate equal to the plant output.  A 
sufficient number of adequately trained personnel shall be available 
during paving operations to produce a pavement meeting the requirements in 
this specification.

2.1.2   Mixing Plants

Provide mixing plants which are automatic or semiautomatic controlled, 
commercially manufactured units designed, coordinated, and operated to 
consistently produce a mixture within the job-mix formula (JMF),with a 
minimum capacity of  tons per hour.  Drum mixers will be prequalified at 
the production rate to be used during actual mix production.  The 
prequalification tests will include extraction in accordance with 
ASTM D2172/D2172M  and recovery of the asphalt cement in accordance with 
ASTM D1856.  The penetration of the recovered asphalt binder shall not be 
less than 60 percent of the original penetration in accordance with ASTM D5.

2.2   AGGREGATES

Provide aggregates consisting of crushed stone, crushed slag, crushed 
gravel screenings, sand, and mineral filler, as required.  The portion of 
these materials retained on the No. 4 sieve will be known as coarse 
aggregate; the portion passing the No. 4 sieve and retained on the No. 200 
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sieve, as fine aggregate; and the portion passing the No. 200 sieve, as 
mineral filler.

2.2.1   Coarse Aggregates

Provide coarse aggregates consisting of clean, sound, durable fragments of 
crushed stone, crushed slag, or crushed gravel meeting the following 
requirements:

2.2.1.1   Aggregate Wear

The percentage of wear shall not exceed 40 after 500 revolutions, as 
determined in accordance with ASTM C131.

2.2.1.2   Aggregate Loss

The percentage of loss shall not exceed  after five cycles performed in 
accordance with ASTM C88, using magnesium sulfate.

2.2.1.3   Dry Weight of Crushed Slag

The dry weight of crushed slag shall be not less than 75 pcf as determined 
in accordance with ASTM C29/C29M.

2.2.2   Fine Aggregates

Provide fine aggregates consisting of clean, durable natural sands; 
manufactured sands prepared by crushing stone, slag, or gravel, or any 
combination of natural and manufactured sands.  Natural sands shall 
consist of grains of clean, hard, durable rock.

2.2.3   Mineral Filler

Mineral filler shall conform to ASTM D242/D242M.

2.2.4   Liquid Limit and Plasticity Index

Measure liquid limit and plasticity index in accordance with ASTM D4318.  
Requirements stated herein shall apply to any aggregate component that is 
blended to meet the required gradation and also to the aggregate in the 
completed base course.  The portion of the aggregate passing the No. 40 
sieve shall be either nonplastic or have a liquid limit not greater than 
25 and a plasticity index not greater than 5.

2.2.5   Sources of Aggregates

Select sources and submit a plan for operation of a new source of 
aggregates well in advance of starting production; submit samples for 
approval..  If a previously developed source is selected, submit test 
results with evidence that central plant hot-mix bituminous pavements 
constructed with the aggregates have had a satisfactory service record of 
at least 5 years under similar climatic conditions.  An inspection of the 
producer's operation may be made.  When new sources are developed, 
indicate the sources and submit samples for approval and a plan for 
operation well in advance of starting production.  Proposed sources may be 
inspected.  Make such tests and other investigations as necessary to 
determine whether or not aggregates meeting the requirements specified can 
be produced from the proposed sources.  Inspection of the source of 
aggregate does not relieve the Contractor of the responsibility for 
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delivery at the jobsite of aggregates that meet requirements specified 
herein.

2.3   BITUMINOUS MATERIALS

Select sources where bituminous materials are obtained in advance of time 
when materials will be required in the work; submit test results for 
approval not less than 7 days before such material is required for use in 
the work.

2.3.1   Asphalt Cement

Asphalt cement to be mixed with mineral aggregates shall conform to 
ASTM D946/D946M , Grade .  In addition, the asphalt cement shall show a 
negative spot when subjected to the spot test in accordance with 
AASHTO T 102 , using the standard naphtha specified therein.

2.3.2   Quality Control

In addition to initial qualification testing of bituminous materials, take 
samples before and during construction when shipments of bituminous 
materials are received or when necessary to assure that some condition of 
handling or storage has not been detrimental to the bituminous material.

2.4   AGGREGATE GRADATION

Mineral aggregate shall be of such size that percentage composition by 
weight, as determined by ASTM C136, will conform to the gradation 
specified in TABLE 1.  The table is based on aggregates of uniform 
specific gravity; percentages passing various sieves may be changed by the 
Contracting Officer when aggregates of varying specific gravities are used.

TABLE 1.  AGGREGATE GRADATION

Sieve Size Percent Passing Percent Passing Percent Passing Percent Passing

1-1/2 inch 100 --- --- ---

1 inch 75-93 100 --- ---

3/4 inch 67-85 74-92 100 ---

1/2 inch 57-75 64-82 73-91 100

3/8 inch 50-68 55-73 63-81 74-92

No. 4 36-54 39-57 45-63 53-71

No. 8 26-44 28-46 32-50 38-56

No. 16 18-36 19-37 23-41 27-45

No. 30 11-29 12-30 15-33 19-37
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TABLE 1.  AGGREGATE GRADATION

Sieve Size Percent Passing Percent Passing Percent Passing Percent Passing

No. 50 7-21 9-23 10-24 13-27

No. 100 4-14 6-16 1-17 9-19

No. 200 3-7 3-7 3-7 3-7

2.5   COMPOSITION OF MIXTURE

2.5.1   Job-Mix Formula (JMF)

Submit mix design at least 14 days before it is to be used.  Do not 
produce bituminous mixture until a JMF has been approved by the 
Contracting Officer.  The formula will indicate the percentage of each 
sieve fraction of aggregate, the percentage of bitumen, and the 
temperature of the completed mixture when discharged from the mixer.  The 
JMF will be allowed tolerances given in TABLE 2 herein.  Bitumen content 
and aggregate gradation may be adjusted within the limits of tables 
specified herein to improve the paving mixtures, as directed, without 
adjustments in contract prices.

TABLE 2.  JOB-MIX FORMULA TOLERANCES

Material Tolerance, Plus
or Minus

Aggregate passing No. 4 sieve or larger 5 percent

Aggregate passing Nos. 8, 16, 30, and 50 sieves 4 percent

Aggregate passing Nos. 100 and 200 sieves 2 percent

Bitumen 0.25 percent

Temperature of mixing  25 degrees F

PART 3   EXECUTION

3.1   CONDITIONING OF UNDERLYING COURSE

Prior to placing the bituminous base course, clean the underlying surface 
of foreign or objectionable matter.  The condition of the underlying 
course will be inspected and approved.

3.2   MIXING

3.2.1   Preparation of Mineral Aggregates

Place and maintain each aggregate stockpile in such a manner to prevent 
segregation.  Regulate rates of feed of aggregates so that the moisture 
content and temperature of aggregates will be within tolerances specified 
herein.  Provide dry storage for mineral filler.
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3.2.2   Preparation of Bituminous Mixtures

Convey aggregates, mineral filler, and bitumen into the mixer in 
proportionate quantities required to meet the JMF.  Set the mixing time as 
required to obtain a uniform coating of the aggregate with the bituminous 
material.  The temperature of bitumen at time of mixing shall not exceed 
300 degrees F.  The temperature of aggregate and mineral filler in the 
mixer shall not exceed 325 degrees F when bitumen is added.  Overheated 
and carbonized mixtures or mixtures that foam will be rejected.

3.2.3   Water Content of Aggregates

Perform drying operations to reduce the water content of mixture to less 
than 0.75 percent.  The water content test will be conducted in accordance 
with ASTM D2216.  If the water content is determined on hot bin samples, 
the water content will be a weighted average based on composition of blend.

3.2.4   Storage of Bituminous Paving Mixture

Store the mixture according to the requirements of AASHTO M 156.

3.3   TRANSPORTATION OF BITUMINOUS MIXTURE

Transport the bituminous mixture from the paving plant to the site in 
trucks having tight, clean, smooth beds lightly coated with an approved 
releasing agent to prevent adhesion of mixture to truck bodies.  Excessive 
releasing agent will be drained prior to loading.  Cover each load with 
canvas or other approved material of ample size to protect mixture from 
weather and prevent loss of heat.  Loads that have crusts of cold, 
unworkable material or have become wet by rain will be rejected.  Hauling 
over freshly placed material will not be permitted.

3.4   PLACING

Do not place bituminous mixtures without ample time to complete spreading 
and rolling during daylight hours, unless satisfactory artificial lighting 
is provided.

3.4.1   Spraying of Contact Surfaces of Structures

Spray contact surfaces of previously constructed pavement, curbs, 
manholes, and similar structures with a thin coat of bituminous material 
conforming to the requirements of Section 32 12 10 BITUMINOUS TACK AND 
PRIME COATS.

3.4.2   Offsetting Joints in Bituminous Base Course

Place the bituminous base course so that longitudinal joints will be 
offset from joints in the underlying course by at least 1 foot.  
Transverse joints shall be offset by at least 2 feet from transverse 
joints in the underlying course.

3.4.3   Use of Mechanical Spreader

The range of temperatures of mixtures, when dumped into the mechanical 
spreader, shall be as approved.  Mixtures having temperatures less than 
225 degrees F when dumped into the mechanical spreader will be rejected.  
Adjust the mechanical spreader and regulate the speed so that the surface 
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of the course being laid will be smooth and continuous without tears and 
pulls, and of such depth that, when compacted, the surface will conform to 
the cross section, grade, and contour indicated.  Placing with respect to 
the center line, areas with crowned sections, or the high side of areas 
with one-way slope shall be as directed.  Place the mixture as nearly 
continuous as possible, and adjust the speed of placing as directed, to 
permit proper rolling.  When segregation occurs in the mixture during 
placing, suspend the spreading operation until the cause is determined and 
corrected.  Correct irregularities in alignment of the course left by the 
mechanical spreader by trimming directly behind machine.  Immediately 
after trimming, the edges of the course shall be thoroughly compacted by 
tamping laterally with a lute.  Distortion of the course during tamping 
will not be permitted.

3.4.4   Placing Strips Succeeding Initial Strips

In placing each succeeding strip after the initial strip has been spread 
and compacted as specified below, the screed of the mechanical spreader 
shall overlap previously placed strip 3 to 4 inches and shall be 
sufficiently high so that compaction will produce a smooth, dense joint.  
The mixture placed on the edge of the previously placed strip by the 
mechanical spreader shall be pushed back to the edge of the strip being 
placed by using a lute.  Excess mixture shall be removed and wasted.

3.4.5   Handwork Behind Machine Spreading

A sufficient number of shovelers and rakers shall follow the spreading 
machine, adding or removing hot mixture and raking mixtures as required to 
obtain a course that, when completed, will conform to all requirements 
specified herein.  Excessive handwork will not be permitted.  Broadcasting 
or fanning of the mixture over areas being compacted will not be permitted.

3.4.6   Hand Spreading in Lieu of Machine Spreading

In areas where the use of machine spreading is impractical, spread the 
mixture by hand.  Prevent segregation during spreading.  Spread the 
mixture uniformly with hot rakes in a loose layer of thickness that, when 
compacted, will conform to the required grade and thickness.

3.5   GRADE AND SURFACE-SMOOTHNESS REQUIREMENTS

Finished surfaces of bituminous base courses, when tested as specified 
below, shall conform to the gradeline and elevations shown and to 
surface-smoothness requirements specified.

3.5.1   Plan Grade

Finished surfaces shall conform, within tolerances specified, to the 
lines, grades, and cross sections indicated.  Finished surfaces at the 
juncture with other pavements shall coincide with finished surfaces of 
abutting pavements.  The 0.04-and 0.06-foot deviations from the plan 
gradeline and elevation will not be permitted in areas of pavements where 
closer conformance with plan grade and elevation is required for the 
proper functioning of drainage and other appurtenant structures involved.

3.5.2   Surface Smoothness

Finished surfaces shall not deviate from the testing edge of a 12 foot 
straightedge more than 1/4 inch in any direction.
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3.5.3   Equipment

Furnish and maintain at the site, in good condition, one straightedge for 
each bituminous paver for use in testing the finished surface.  
Straightedges shall be aluminum and have blades of box or box-girder cross 
section with flat bottom reinforced to insure rigidity and accuracy.  
Straightedges shall have handles to facilitate movement on pavement.

3.6   COMPACTION OF MIXTURE

Begin rolling as soon after placing as the mixture will bear roller 
without undue displacement.  Delays in rolling freshly spread mixture will 
not be permitted.  After the initial rolling, perform preliminary tests of 
the crown, grade, and smoothness.  Correct deficiencies so that the 
finished course will conform to requirements for the grade and smoothness 
specified herein.  After meeting crown, grade, and smoothness 
requirements, continue rolling until a density of at least 96 percent of 
laboratory compacted specimens of the same mixture is obtained.  Places 
inaccessible to rollers shall be thoroughly compacted with hot hand 
tampers.

3.6.1   Correcting Deficient Areas

Remove mixtures that become contaminated or are defective.  Skin patching 
of an area that has been rolled will not be permitted.  Cut holes the full 
thickness of the base course so that the sides are perpendicular and 
parallel to the direction of traffic and the edges are vertical.  Spray 
bulges with bituminous materials conforming to requirements of Section 
32 12 10 BITUMINOUS TACK AND PRIME COATS.  Place fresh paving mixture in 
the holes in sufficient quantity so that the finished surface will conform 
to grade, smoothness, and density requirements.

3.7   JOINTS

3.7.1   General

Joints between old and new pavements or between successive day's work, or 
joints that have become cold because of delay, shall be made carefully to 
insure continuous bond between old and new sections of course.  All joints 
shall have the same texture, density, and smoothness as other sections of 
the course.  Contact surfaces of previously constructed pavements that 
have become coated with dust, sand, or other objectionable material shall 
be cleaned by brushing or cut back with approved power saw, as directed.  
Spray the surface against which new material is placed with a thin, 
uniform coat of bituminous material conforming to requirements of Section 
32 12 10 BITUMINOUS TACK AND PRIME COATS.  Apply the material far enough 
in advance of placement of the fresh mixture to insure adequate curing.  
Take care to prevent damage or contamination of sprayed surface.

3.7.2   Transverse Joints

Pass the roller over the unprotected end of freshly placed mixture only 
when placing of the course is discontinued or when delivery of the mixture 
is interrupted to the extent that the unrolled material may become cold.  
In all cases, cut back the edge of the previously placed course to expose 
an even, vertical surface for the full thickness of the course.  In 
continuing placement of the strip, position the mechanical spreader on the 
transverse joint so that sufficient hot mixture will be spread to obtain a 
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joint after rolling that conforms to the required density and smoothness 
specified herein.

3.7.3   Longitudinal Joints

Cut back edges of a previously placed strip that have cooled or are 
irregular, honeycombed, poorly compacted, damaged, or otherwise defective, 
and unsatisfactory sections of the joint to expose a clean, sound surface 
for the full thickness of the course as directed.

3.8   EDGES OF PAVEMENT

Neatly trim bulges adjacent to shoulders to the line.

3.9   PROTECTION OF PAVEMENT

After final rolling of the pavement, do not permit vehicular traffic of 
any kind until the pavement has cooled to ambient temperature.

        -- End of Section --
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BITUMINOUS TACK AND PRIME COATS
08/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 81 (1992; R 2008) Standard Specification for 
Cutback Asphalt (Rapid-Curing Type)

AASHTO T 102 (2009) Standard Method of Test for Spot 
Test of Asphaltic Materials

AASHTO T 40 (2002; R 2006) Sampling Bituminous 
Materials

ASTM INTERNATIONAL (ASTM)

ASTM D140/D140M (2014) Standard Practice for Sampling 
Bituminous Materials

ASTM D2026/D2026M (1997; E 2010; R 2010) Cutback Asphalt 
(Slow-Curing Type)

ASTM D2028/D2028M (2010) Cutback Asphalt (Rapid-Curing Type)

ASTM D2995 (1999; R 2009) Determining Application 
Rate of Bituminous Distributors

ASTM D977 (2013; E 2014) Emulsified Asphalt

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval. Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Local/Regional Materials; G

SD-06 Test Reports

Sampling and Testing; G, AE
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1.3   QUALITY ASSURANCE

Use Local/Regional Materials or products extracted, harvested, or 
recovered, as well as manufactured, within a 500 mile radius from the 
project site, if available from a minimum of three sources. .

1.4   DELIVERY, STORAGE, AND HANDLING

Inspect the materials delivered to the site for contamination and damage.  
Unload and store the materials with a minimum of handling.

1.5   ENVIRONMENTAL REQUIREMENTS

Apply bituminous coat only when the surface to receive the bituminous coat 
is dry.  Apply bituminous coat only when the atmospheric temperature in 
the shade is 50 degrees F or above and when the temperature has not been 
below 35 degrees F for the 12 hours prior to application, unless otherwise 
directed.

PART 2   PRODUCTS

2.1   PLANT, EQUIPMENT, MACHINES AND TOOLS

Plant, equipment, machines and tools used in the work are subject to 
approval and must be maintained in a satisfactory working condition at all 
times.  

2.1.1   Bituminous Distributor

Design and equip the distributor to spray the bituminous material in a 
uniform coverage at the specified temperature, at readily determined and 
controlled rates from 0.05 to 2.0 gallons per square yard, with a pressure 
range of 25 to 75 psi and with an allowable variation from the specified 
rate of not more than plus or minus 5 percent, and at variable widths.  
Include with the distributor equipment a separate power unit for the 
bitumen pump, full-circulation spray bars, tachometer, pressure gauges, 
volume-measuring devices, adequate heaters for heating of materials to the 
proper application temperature, a thermometer for reading the temperature 
of tank contents, and a hand hose attachment suitable for applying 
bituminous material manually to areas inaccessible to the distributor.  
Equip the distributor to circulate and agitate the bituminous material 
during the heating process.

2.1.2   Power Brooms and Power Blowers

Use power brooms and power blowers suitable for cleaning the surfaces to 
which the bituminous coat is to be applied.

2.2   TACK COAT

Provide asphalt conforming to ASTM D2028/D2028M  or AASHTO M 81 Grade .

2.2.1   Cutback Asphalt

Provide cutback asphalt conforming to ASTM D2026/D2026M , Grade SC-70 .

2.2.2   Emulsified Asphalt

Provide emulsified asphalt conforming to ASTM D977, Type SS-1 .  Dilute 
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the emulsified asphalt with equal parts of water.  The base asphalt used 
to manufacture the emulsion shall show a negative spot when tested in 
accordance with AASHTO T 102  using standard naphtha.

PART 3   EXECUTION

3.1   PREPARATION OF SURFACE

Immediately before applying the bituminous coat, remove all loose 
material, dirt, clay, or other objectionable material from the surface to 
be treated by means of a power broom or blower supplemented with hand 
brooms.  The surface shall be dry and clean at the time of treatment.

3.2   APPLICATION RATE

The exact quantities within the range specified, which may be varied to 
suit field conditions, will be determined by the Contracting Officer.

3.2.1   Tack Coat

Apply bituminous material for the tack coat in quantities of not less than 
0.05 gallon nor more than 0.15 gallon per square yard of pavement surface.

3.3   APPLICATION TEMPERATURE

3.3.1   Viscosity Relationship

Asphalt application temperature shall provide an application viscosity 
between 10 and 60 seconds, Saybolt Furol, or between 20 and 120 centistokes, 
kinematic.  Furnish the temperature viscosity relation to the Contracting 
Officer.

3.3.2   Temperature Ranges

The viscosity requirements determine the application temperature to be 
used.  The following is a normal range of application temperatures:

Degrees F

Liquid Asphalts

SC-70 120-225

SC-250 120-225

MC-30 85-190

MC-70 120-225

MC-250 165-270

RC-70 120-200*

RC-250 165-250*
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Degrees F

Paving Grade Asphalts

Penetration Grades

200-300 plus 265

120-150 plus 270

85-100 plus 280

Viscosity Grades

AC 2.5 plus 270

AC 5 plus 280

AC 10 plus 280

AR 1000 plus 275

AR 2000 plus 285

AR 4000 plus 290

Emulsions

RS-1 70-140

MS-1 70-160

HFMS-1 70-160

SS-1 70-160

SS-1h 70-160

CRS-1 125-185

CSS-1 70-160

CSS-1h 70-160

*These temperature ranges exceed the flash point of the 
material and care should be taken in their heating.

3.4   APPLICATION

3.4.1   General

Following preparation and subsequent inspection of the surface, apply the 
bituminous tack coat with the Bituminous Distributor at the specified rate 
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with uniform distribution over the surface to be treated.  Properly treat 
all areas and spots missed by the distributor with the hand spray.  Until 
the succeeding layer of pavement is placed, maintain the surface by 
protecting the surface against damage and by repairing deficient areas at 
no additional cost to the Government.  If required, spread clean dry sand 
to effectively blot up any excess bituminous material.  No smoking, fires, 
or flames other than those from the heaters that are a part of the 
equipment are permitted within 25 feet of heating, distributing, and 
transferring operations of bituminous material other than bituminous 
emulsions.  Prevent all traffic, except for paving equipment used in 
constructing the surfacing, from using the underlying material, whether 
primed or not, until the surfacing is completed. The bituminous coat shall 
conform to all requirements as described herein.

3.4.2   Tack Coat

Apply tack coat at the locations shown on the drawings.  Apply the tack 
coat when the surface to be treated is dry.  Immediately following the 
preparation of the surface for treatment, apply the bituminous material by 
means of the bituminous distributor, within the limits of temperature 
specified herein and at a rate as specified above in paragraph APPLICATION 
RATE.  Apply the bituminous material so that uniform distribution is 
obtained over the entire surface to be treated.  Treat lightly coated 
areas and spots missed by the distributor with the bituminous material.  
Following the application of bituminous material, allow the surface to 
cure without being disturbed for period of time necessary to permit 
setting of the tack coat.  Apply the bituminous tack coat only as far in 
advance of the placing of the overlying layer as required for that day's 
operation.  Maintain and protect the treated surface from damage until the 
succeeding course of pavement is placed.

3.5   CURING PERIOD

Following application of the bituminous material and prior to application 
of the succeeding layer of pavement, allow the bituminous coat to cure and 
to obtain evaporation of any volatiles or moisture.  Maintain the coated 
surface until the succeeding layer of pavement is placed, by protecting 
the surface against damage and by repairing and recoating deficient 
areas.  

3.6   FIELD QUALITY CONTROL

Samples of the bituminous material used shall be obtained by the 
Contractor as directed, under the supervision of the Contracting Officer.  
The sample may be retained and tested by the Government at no cost to the 
Contractor.

3.7   SAMPLING AND TESTING

Submit copies of all test results for emulsified asphalt, and bituminous 
materials, within 24 hours of completion of tests.  Furnish certified 
copies of the manufacturer's test reports indicating temperature viscosity 
relationship for cutback asphalt, compliance with applicable specified 
requirements, not less than 30 days before the material is required in the 
work.  Perform sampling and testing by an approved commercial testing 
laboratory or by facilities furnished by the Contractor.  No work 
requiring testing will be permitted until the facilities have been 
inspected and approved.
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3.7.1   Sampling

The samples of bituminous material, unless otherwise specified, shall be 
in accordance with ASTM D140/D140M or AASHTO T 40 .  Sources from which 
bituminous materials are to be obtained shall be selected and notification 
furnished the Contracting Officer within 15 days after the award of the 
contract.

3.7.2   Calibration Test

Furnish all equipment, materials, and labor necessary to calibrate the 
bituminous distributor.  Calibration shall be made with the approved job 
material and prior to applying the bituminous coat material to the 
prepared surface.  Calibrate the bituminous distributor in accordance with 
ASTM D2995.

3.8   TRAFFIC CONTROLS

Keep traffic off surfaces freshly treated with bituminous material.  
Provide sufficient warning signs and barricades so that traffic will not 
travel over freshly treated surfaces.

        -- End of Section --
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PORTLAND CEMENT CONCRETE PAVEMENT FOR ROADS AND SITE FACILITIES
11/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 211.1 (1991; R 2009) Standard Practice for 
Selecting Proportions for Normal, 
Heavyweight and Mass Concrete

ACI 301 (2010; ERTA 2015) Specifications for 
Structural Concrete

ACI 305.1 (2014) Specification for Hot Weather 
Concreting

ACI 306.1 (1990; R 2002) Standard Specification for 
Cold Weather Concreting

ACI 325.12R (2002; R 2013) Guide for Design of Jointed 
Concrete Pavements for Streets and Local 
Roads

ACI 330R (2008) Guide for the Design and 
Construction of Concrete Parking Lots

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C215 (2010) Extruded Polyolefin Coatings for 
the Exterior of Steel Water Pipelines

ASTM INTERNATIONAL (ASTM)

ASTM A184/A184M (2006; E2011) Standard Specification for 
Fabricated Deformed Steel Bar Mats for 
Concrete Reinforcement

ASTM A615/A615M (2016) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
Reinforcement

ASTM A966/A966M (2015) Standard Test Method for Magnetic 
Particle Examination of Steel Forgings 
Using Alternating Current

ASTM C1077 (2016) Standard Practice for Laboratories 
Testing Concrete and Concrete Aggregates 
for Use in Construction and Criteria for 
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Laboratory Evaluation

ASTM C143/C143M (2015a) Standard Test Method for Slump of 
Hydraulic-Cement Concrete

ASTM C150/C150M (2016) Standard Specification for Portland 
Cement

ASTM C1602/C1602M (2012) Standard Specification for Mixing 
Water Used in Production of Hydraulic 
Cement Concrete

ASTM C171 (2016) Standard Specification for Sheet 
Materials for Curing Concrete

ASTM C172/C172M (2014a) Standard Practice for Sampling 
Freshly Mixed Concrete

ASTM C231/C231M (2014) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
Pressure Method

ASTM C260/C260M (2010a) Standard Specification for 
Air-Entraining Admixtures for Concrete

ASTM C309 (2011) Standard Specification for Liquid 
Membrane-Forming Compounds for Curing 
Concrete

ASTM C31/C31M (2015a; E 2016) Standard Practice for 
Making and Curing Concrete Test Specimens 
in the Field

ASTM C33/C33M (2016) Standard Specification for Concrete 
Aggregates

ASTM C494/C494M (2015a) Standard Specification for 
Chemical Admixtures for Concrete

ASTM C618 (2012a) Standard Specification for Coal 
Fly Ash and Raw or Calcined Natural 
Pozzolan for Use in Concrete

ASTM C78/C78M (2015b) Standard Test Method for Flexural 
Strength of Concrete (Using Simple Beam 
with Third-Point Loading)

ASTM C94/C94M (2016) Standard Specification for 
Ready-Mixed Concrete

U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 3-250-01FA (2004) Pavement Design for Roads, Streets, 
Walks, and Open Storage Areas

1.2   DESIGN

This materials and construction specification is intended to be used on 
projects where the design was completed using UFC 3-250-01FA  Pavement 
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Design for Roads, Streets, Walks, and Open Storage Areas, ACI 330R , Guide 
for the Design and Construction of Concrete Parking Lots or ACI 325.12R , 
Guide for Design of Jointed Concrete Pavements for Streets and Local 
Roads, or equivalent.

1.3   RELATED SECTIONS

Portland cement concrete pavement shall use Section 32 11 16 BASE COURSE 
FOR RIGID AND SUBBASEs FOR FLEXIBLE PAVING, in addition to this section.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Curing Materials; G, AE

Admixtures; G, AE

Dowel; G, AE

Reinforcement; G, AE

  Submit a complete list of materials including type, brand and 
applicable reference specifications.

Cementitious Materials; G, AE

Aggregate; G, AE

SD-05 Design Data

Concrete Mix Design; G, AE

  Thirty days minimum prior to concrete placement, submit a mix 
design, with applicable tests, for each strength and type of 
concrete for approval.  Submit a complete list of materials 
including type; brand; source and amount of cement, fly ash, slag, 
and admixtures; and applicable reference specifications.  Provide 
mix proportion data using at least three different water-cement 
ratios for each type of mixture, which will produce a range of 
strength encompassing those required for each class and type of 
concrete required.  Submittal shall clearly indicate where each 
mix design will be used when more than one mix design is 
submitted.  Obtain acknowledgement of approvals prior to concrete 
placement.  Submit a new mix design for each material source 
change.

SD-06 Test Reports

Aggregate Tests; G, AE

Concrete Slump Tests; G, AE

Air Content Tests; G, AE
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Flexural Strength Tests; G, AE

SD-07 Certificates

Ready-mixed Concrete Plant; G

Batch Tickets; G

Cementitious Materials; G

1.5   DELIVERY, STORAGE, AND HANDLING

ASTM C94/C94M.

1.6   QUALITY ASSURANCE

1.6.1   Ready-mixed Concrete Plant Certification

Unless otherwise approved by the Contracting Officer, ready mixed concrete 
shall be produced and provided by a National Ready-Mix Concrete 
Association (NRMCA) certified plant. If a volumetric mobile mixer is used 
to produce the concrete, rather than ready-mixed concrete,  the mixer(s) 
must conform to the standards of the Volumetric Mixer Manufacturers Bureau 
(VMMB). Verification shall be made by a current VMMB conformance plate 
affixed to the volumetric mixer equipment.

1.6.2   Contractor Qualifications

Unless waived by the Contracting Officer, the Contractor shall meet one of 
the following criteria:

a.  Contractor shall have at least one National Ready Mixed Concrete 
Association (NMRCA) certified concrete craftsman and at least one 
American Concrete Institute (ACI) Flatwork Finisher Certified 
craftsman on site, overseeing each placement crew during all concrete 
placement.

 
1.6.3   Required Information

Submit copies of laboratory test reports showing that the mix has been 
successfully tested to produce concrete with the properties specified and 
that mix will be suitable for the job conditions.  The laboratory test 
reports shall include mill test and all other test for cementitious 
materials, aggregates, and admixtures.  Provide maximum nominal aggregate 
size, combined aggregate gradation analysis, percentage retained and 
passing sieve, and a graph of percentage retained verses sieve size.  Test 
reports shall be submitted along with the concrete mix design.  Sampling 
and testing of materials, concrete mix design, sampling and testing in the 
field shall be performed by a commercial testing laboratory which conforms 
to ASTM C1077.  The laboratory shall be approved in writing by the 
Government.

1.6.4   Batch Tickets

ASTM C94/C94M.  Submit mandatory batch ticket information for each load of 
ready-mixed concrete.
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PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Cementitious Materials

Cementitious materials in concrete mix shall be 20 to 50 percent 
non-portland cement pozzolanic materials by weight.  

2.1.1.1   Cement

ASTM C150/C150M, Type I or II 

2.1.1.2   Fly Ash and Pozzolan

ASTM C618, Type F, or N.  Fly ash certificates shall include test results 
in accordance with ASTM C618.

2.1.1.3   Ultra Fine Fly Ash and Ultra Fine Pozzolan

Ultra Fine Fly Ash (UFFA) and Ultra Fine Pozzolan (UFP) shall conform to 
ASTM C618, Class F or N, and the following additional requirements: 

a.  The strength activity index at 28 days of age shall be at least 95 
percent of the control specimens.

b.  The average particle size shall not exceed 6 microns.

2.1.1.4   Supplementary Cementitious Materials (SCM) Content

The concrete mix shall always contain one of the SCMs listed in Table 1 
within the range specified therein, whether or not the aggregates are 
found to be reactive in accordance with the paragraph entitled, "Alkali 
Silica Reactivity".

TABLE 1
SUPPLEMENTARY CEMENTITIOUS MATERIALS CONTENT

Supplementary Cementitious Material Minimum Content
(percent)

Maximum Content
(percent)

Class N Pozzolan and Class F Fly Ash

SiO2 + Al2O3 + Fe2O3 > 70 percent 25 35

SiO2 + A12O3 + Fe2O3 > 80 percent 20 35

SiO2 + A12O3 + Fe2O3 > 90 percent 15 35

UFFA and UFP 7 16

GGBF Slag 40 50

2.1.2   Water

Water shall conform to ASTM C1602/C1602M . Hot water shall not be used 
unless approved by the Contracting Officer.
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2.1.3   Aggregate

Coarse aggregate shall consist of crushed or uncrushed gravel, crushed 
stone, or a combination thereof.  Aggregates, as delivered to the mixers, 
shall consist of clean, hard, uncoated particles. Coarse aggregate shall 
be washed.  Washing shall be sufficient to remove dust and other coatings. 
Fine aggregate shall consist of natural sand, manufactured sand, or a 
combination of the two, and shall be composed of clean, hard, durable 
particles. Both coarse and fine aggregates shall meet the requirements of 
ASTM C33/C33M.

2.1.3.1   Fine Aggregates

ASTM C33/C33M.

2.1.3.2   Coarse Aggregates

ASTM C33/C33M.

2.1.4   Admixtures

ASTM C494/C494M: Type A, water reducing; Type B, retarding; Type C, 
accelerating; Type D, water-reducing and retarding; and Type E, 
water-reducing and accelerating admixture.  Do not use calcium chloride 
admixtures.  Where not shown or specified, the use of admixtures is 
subject to written approval of the Contracting Officer.

ASTM C260/C260M: Air-entraining.

2.1.5   Reinforcement

2.1.5.1   Dowel Bars

Bars shall conform to ASTM A615/A615M , Grade 60 for plain billet-steel 
bars of the size and length indicated.  Remove all burrs and projections 
from the bars.

2.1.5.2   Coated Dowel Bars

Bars shall conform to ASTM A615/A615M , Grade 60 for plain billet-steel 
bars of the size and length indicated.  Remove all burrs or projections 
from the dowel bars.  Coating system shall conform to AWWA C215, Type 2.  
Coat the bars with a double coat system or an epoxy coating system for 
resistance to penetration of oil and salt solutions.  The systems shall be 
in accordance with manufacturer's recommendation for coatings which are 
not bondable to concrete.  Bond the coating to the dowel bar to resist 
laps or folds during movement of the joint.  Coating thickness shall be 7 
mils minimum and 20 mils maximum.

2.1.5.3   Tie Bars

Bars shall be billet or axle steel deformed bars and conform to 
ASTM A615/A615M  or ASTM A966/A966M  Grade 60. 

2.1.5.4   Reinforcement

Deformed steel bar mats shall conform to ASTM A184/A184M .  Bar 
reinforcement shall conform to ASTM A615/A615M , Grade 60.
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2.1.6   Curing Materials

2.1.6.1   White-Burlap-Polyethylene Sheet

ASTM C171, 0.004 inch thick white opaque polyethylene bonded to 10 
oz/linear yard (40 inch) wide burlap.

2.1.6.2   Liquid Membrane-Forming Compound

ASTM C309, white pigmented, Type 2, Class B, free of paraffin or petroleum.

2.1.7   Joint Fillers and Sealants

Provide as specified in Section 32 01 19 FIELD MOLDED SEALANTS FOR SEALING 
JOINTS IN RIGID PAVEMENTS

2.2   CONCRETE PAVEMENT

2.2.1   Joint Layout Drawings

If jointing requirements on the project drawings are not compatible with 
the contractor's placement sequence, the contractor shall submit a joint 
layout plan shop drawing to the Contracting Officer for approval. No work 
shall be allowed to start until the joint layout plan is approved. The 
joint layout plan shall indicate and describe in the detail the proposed 
jointing plan for contraction joints, expansion joints, and construction 
joints, in accordance with the following:

a.  Indicate locations of contraction joints, construction joints, and 
expansion joints. Spacing between contraction joints shall not exceed 
15 feet unless noted otherwise or approved by the Contracting Officer.

b.  The larger dimension of a panel shall not be greater than 125% of the 
smaller dimension.

c.  The minimum angle between two intersecting joints shall be 80 degrees, 
unless noted otherwise or approved by the Contracting Officer.

d.  Joints shall intersect pavement-free edges at a 90 degree angle the 
pavement edge and shall extend straight for a minimum of 1.5 feet from 
the pavement edge, where possible .

e.  Align joints of adjacent panels.

f.  Align joints in attached curbs with joints in pavement when possible.

g.  Ensure joint depth, widths, and dimensions are specified.

h.  Minimum contraction joint depth shall be 1/4 of the pavement 
thickness. The minimum joint width shall be 1/8 inch.

i.  Use expansion joints only where pavement abuts buildings, foundations, 
manholes, and other fixed objects.

2.3   CONTRACTOR-FURNISHED MIX DESIGN

Contractor-furnished mix design concrete shall be designed in accordance 
with ACI 211.1  except as modified herein, and the mix design shall be as 
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specified herein under paragraph entitled "Submittals."  The concrete 
shall have a minimum flexural strength of 650 pounds per square inch at 28 
days.  The concrete shall be air entrained.  The air content shall be 6.0.  
Maximum size aggregate for slip forming shall be 1.5 inches.  The slump 
shall be 1 to 3 inches (or less when slip form is used).  For slipformed 
pavement, at the start of the project, select a maximum allowable slump 
which will produce in-place pavement meeting the specified tolerances for 
control of edge slump.  The selected slump shall be applicable to both 
pilot and fill-in lanes.

If the cementitious material is not sufficient to produce concrete of the 
flexural strength required it shall be increased as necessary, without 
additional compensation under the contract.  The cementitious factor shall 
be calculated using cement, Class F fly ash.  The mix shall use a SCM 
material by weightper Table 1 in "Supplementary Cementitious Materials 
(SCM) Content"

PART 3   EXECUTION

3.1   FORMS

3.1.1   Construction

Construct forms to be removable without damaging the concrete.

3.1.2   Coating

Before placing the concrete, coat the contact surfaces of forms except 
existing pavement sections where bonding is required, with a non-staining 
mineral oil, non-staining form coating compound, or two coats of 
nitro-cellulose lacquer.  When using existing pavement as a form, clean 
existing concrete and then coat with asphalt emulsion bondbreaker before 
concrete is placed.

3.1.3   Grade and Alignment

Check and correct grade elevations and alignment of the forms immediately 
before placing the concrete.

3.2   REINFORCEMENT

3.2.1   Dowel Bars

Install bars accurately aligned, vertically and horizontally, at indicated 
locations and to the dimensions and tolerances indicated.  Before 
installation thoroughly grease the sliding portion of each dowel.  Dowels 
must remain in position during concrete placement and curing.

3.2.2   Coated Dowel Bars

Install bars, accurately aligned vertically and horizontally, at indicated 
locations and to the dimensions and tolerances indicated.  Reject coatings 
which are perforated, cracked or otherwise damaged.  While handling avoid 
scuffing or gouging of the coatings.

3.2.3   Tie Bars

Install bars, accurately aligned horizontally and vertically, at indicated 
locations.
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3.3   MEASURING, MIXING, CONVEYING, AND PLACING CONCRETE

3.3.1   Measuring

ASTM C94/C94M.

3.3.2   Mixing

ASTM C94/C94M, except as modified herein.  Begin mixing within 30 minutes 
after cement has been added to aggregates.  When the air temperature is 
greater than 85 degrees F, place concrete within 60 minutes. With the 
approval of the Contracting Officer, a hydration stabilizer admixture 
meeting the requirements of ASTM C494/C494M Type D, may be used to extend 
the placement time to 90 minutes. Additional water may be added to bring 
slump within required limits as specified in Section 11.7 of ASTM C94/C94M, 
provided that the specified water-cement ratio is not exceeded.

3.3.3   Conveying

ASTM C94/C94M.

3.3.4   Placing

Follow guidance of ACI 301 , except as modified herein.  Do not exceed a 
free vertical drop of 5 feet from the point of discharge. Deposit concrete 
either directly from the transporting equipment or by conveyor on to the 
pre-wetted subgrade or subbase, unless otherwise specified. Do not place 
concrete on frozen subgrade or subbase. Deposit the concrete between the 
forms to an approximately uniform height. Place concrete continuously at a 
uniform rate, with minimum amount of segregation, without damage to the 
grade and without unscheduled stops except for equipment failure or other 
emergencies.  If this occurs within 10 feet of a previously placed 
expansion joint, remove concrete back to joint, repair any damage to 
grade, install a construction joint and continue placing concrete only 
after cause of the stop has been corrected.

3.3.5   Vibration

Immediately after spreading concrete, consolidate concrete with internal 
type vibrating equipment along the boundaries of all slabs regardless of 
slab thickness, and interior of all concrete slabs 6 inches or more in 
thickness.  Limit duration of vibration to that necessary to produce 
consolidation of concrete.  Excessive vibration will not be permitted.  
Vibrators shall not be operated in concrete at one location for more than 
15 seconds.  At the option of the Contractor, vibrating equipment of a 
type approved by the Contracting Officer may be used to consolidate 
concrete in unreinforced pavement slabs less than 6 inches thick.

3.3.5.1   Vibrating Equipment

Operate equipment, except hand-manipulated equipment, ahead of the 
finishing machine.  Select the number of vibrating units and power of each 
unit to properly consolidate the concrete.  Mount units on a frame that is 
capable of vertical movement and, when necessary, radial movement, so 
vibrators may be operated at any desired depth within the slab or be 
completely withdrawn from the concrete.  Clear distance between 
frame-mounted vibrating units that have spuds that extend into the slab at 
intervals across the paving lane shall not exceed 30 inches.  Distance 
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between end of vibrating tube and side form shall not exceed 2 inches.  
For pavements less than 10 inches thick, operate vibrators at mid-depth 
parallel with or at a slight angle to the subbase.  For thicker pavements, 
angle vibrators toward the vertical, with vibrator tip preferably about 2 
inches from subbase, and top of vibrator a few inches below pavement 
surface.  Vibrators may be pneumatic, gas driven, or electric, and shall 
be operated at frequencies within the concrete of not less than 8,000 
vibrations per minute.  Amplitude of vibration shall be such that 
noticeable vibrations occur at 1.5 foot radius when the vibrator is 
inserted in the concrete to the depth specified.

3.3.6   Cold Weather

Except with authorization, do not place concrete when ambient temperature 
is below 40 degrees F or when concrete is likely to be subjected to 
freezing temperatures within 24 hours.  When authorized, when concrete is 
likely to be subjected to freezing within 24 hours after placing, heat 
concrete materials so that temperature of concrete when deposited is 
between 65 and 80 degrees F.  Methods of heating materials are subject to 
approval of the Contracting Officer.  Do not heat mixing water above 165 
degrees F.  Remove lumps of frozen material and ice from aggregates before 
placing aggregates in mixer.  Follow practices found in ACI 306.1 .

3.3.7   Hot Weather

Maintain required concrete temperature in accordance with Figure NRMCA 
NOMOGRAPH FOR ESTIMATING EVAPORATION RATE ON THE BASIS OF MENZEL FORMULA 
in ACI 305.1  to prevent evaporation rate from exceeding 0.2 pound of water 
per square foot of exposed concrete per hour.  Cool ingredients before 
mixing or use other suitable means to control concrete temperature and 
prevent rapid drying of newly placed concrete.  After placement, use fog 
spray, apply monomolecular film, or use other suitable means to reduce the 
evaporation rate.  Start curing when surface of fresh concrete is 
sufficiently hard to permit curing without damage.  Cool underlying 
material by sprinkling lightly with water before placing concrete.  Follow 
practices found in ACI 305.1 .

3.4   PAVING

Pavement shall be constructed with paving and finishing equipment 
utilizing fixed forms.

3.4.1   Consolidation

The paver vibrators shall be inserted into the concrete not closer to the 
underlying material than 2 inches.  The vibrators or any tamping units in 
front of the paver shall be automatically controlled so that they shall be 
stopped immediately as forward motion ceases.  Excessive vibration shall 
not be permitted.  Concrete in small, odd-shaped slabs or in locations 
inaccessible to the paver mounted vibration equipment shall be vibrated 
with a hand-operated immersion vibrator.  Vibrators shall not be used to 
transport or spread the concrete.

3.4.2   Operation

When the paver is operated between or adjacent to previously constructed 
pavement (fill-in lanes), provisions shall be made to prevent damage to 
the previously constructed pavement, including keeping the existing 
pavement surface free of any  debris, and placing rubber mats beneath the 
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paver tracks.  Transversely oscillating screeds and extrusion plates shall 
overlap the existing pavement the minimum possible, but in no case more 
than 8 inches.

3.4.3   Required Results

The paver-finisher shall be operated to produce a thoroughly consolidated 
slab throughout, true to line and grade within specified tolerances.  The 
paver-finishing operation shall produce a surface finish free of 
irregularities, tears, voids of any kind, and any other discontinuities.  
It shall produce only a very minimum of paste at the surface.  Multiple 
passes of the paver-finisher shall not be permitted.  The equipment and 
its operation shall produce a finished surface requiring no hand 
finishing, other than the use of cutting straightedges, except in very 
infrequent instances.  No water, other than true fog sprays (mist), shall 
be applied to the concrete surface during paving and finishing.

3.4.4   Fixed Form Paving

Forms shall be steel, except that wood forms may be used for curves having 
a radius of 150 feet or less, and for fillets.  Forms may be built up with 
metal or wood, added only to the base, to provide an increase in depth of 
not more than 25 percent.  The base width of the form shall be not less 
than eight-tenths of the vertical height of the form, except that forms 8 
inches or less in vertical height shall have a base width not less than 
the vertical height of the form.  Wood forms for curves and fillets shall 
be adequate in strength and rigidly braced.  Forms shall be set on firm 
material cut true to grade so that each form section when placed will be 
firmly in contact with the underlying layer for its entire base.  Forms 
shall not be set on blocks or on built-up spots of underlying material.  
Forms for overlay pavements and for other locations where forms must be 
set on existing pavements shall be held securely in place with stakes or 
by other approved methods.  Holes in existing pavements for form stakes 
shall be carefully drilled without cracking or spalling the existing 
pavement.  Prior to setting forms for paving operations, the Contractor 
shall demonstrate the proposed form setting procedures at an approved 
location and shall not proceed further until the proposed method is 
approved. Forms shall remain in place at least 12 hours after the concrete 
has been placed.  Forms shall be removed without injuring the concrete.

3.4.5   Placing Dowels and Tie Bars

Dowels shall be installed with alignment not greater than 1/8 inch per ft.  
Except as otherwise specified below, location of dowels shall be within a 
horizontal tolerance of plus or minus 5/8 inch and a vertical tolerance of 
plus or minus 3/16 inch.  The portion of each dowel intended to move 
within the concrete or expansion cap shall be painted with one coat of 
rust inhibiting primer paint, and then oiled just prior to placement.  
Dowels  in joints shall be omitted when the center of the dowel  is 
located within a horizontal distance from an intersecting joint equal to 
or less than one-fourth of the slab thickness.

3.4.5.1   Contraction Joints

Dowels in longitudinal and transverse contraction joints within the paving 
lane shall be held securely in place by means of rigid metal basket 
assemblies.  The dowels shall be welded to the assembly or held firmly by 
mechanical locking arrangements that will prevent them from becoming 
distorted during paving operations.  The basket assemblies shall be held 
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securely in the proper location by means of suitable anchors.

3.4.5.2   Construction Joints-Fixed Form Paving

Installation of dowels shall be by the bonded-in-place method, supported 
by means of devices fastened to the forms.  Installation by removing and 
replacing in preformed holes will not be permitted.

3.4.5.3   Dowels Installed in Hardened Concrete

Installation shall be by bonding the dowels into holes drilled into the 
hardened concrete.  Holes approximately 1/8 inch greater in diameter than 
the dowels shall be drilled into the hardened concrete.  Dowels shall be 
bonded in the drilled holes using epoxy resin injected at the back of the 
hole before installing the dowel and extruded to the collar during 
insertion of the dowel so as to completely fill the void around the 
dowel.  Application by buttering the dowel shall not be permitted.  The 
dowels shall be held in alignment at the collar of the hole, after 
insertion and before the grout hardens, by means of a suitable metal or 
plastic collar fitted around the dowel.  The vertical alignment of the 
dowels shall be checked by placing the straightedge on the surface of the 
pavement over the top of the dowel and measuring the vertical distance 
between the straightedge and the beginning and ending point of the exposed 
part of the dowel.

3.4.5.4   Expansion Joints

Dowels in expansion joints shall be installed by the bonded-in-place 
method or by bonding into holes drilled in hardened concrete, using 
procedures specified above.

3.5   FINISHING CONCRETE

Start finishing operations immediately after placement of concrete.  Use 
finishing machine, except hand finishing may be used in emergencies and 
for concrete slabs in inaccessible locations or of such shapes or sizes 
that machine finishing is impracticable.  Finish pavement surface on both 
sides of a joint to the same grade.  Finish formed joints from a securely 
supported transverse bridge.  Provide hand finishing equipment for use at 
all times.  Transverse and longitudinal surface tolerances shall be 1/4 
inch in 10 feet.

3.5.1   Side Form Finishing

Strike off and screed concrete to the required slope and cross-section by 
a power-driven transverse finishing machine.  Transverse rotating tube or 
pipe shall not be permitted unless approved by the Contracting Officer.  
Elevation of concrete shall be such that, when consolidated and finished, 
pavement surface will be adequately consolidated and at the required 
grade.  Equip finishing machine with two screeds which are readily and 
accurately adjustable for changes in pavement slope and compensation for 
wear and other causes.  Make as many passes over each area of pavement and 
at such intervals as necessary to give proper compaction, retention of 
coarse aggregate near the finished surface, and a surface of uniform 
texture, true to grade and slope.  Do not permit excessive operation over 
an area, which will result in an excess of mortar and water being brought 
to the surface.
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3.5.1.1   Equipment Operation

Maintain the travel of machine on the forms without lifting, wobbling, or 
other variation of the machine which tend to affect the precision of 
concrete finish.  Keep the tops of the forms clean by a device attached to 
the machine.  During the first pass of the finishing machine, maintain a 
uniform ridge of concrete ahead of the front screed for its entire length.

3.5.1.2   Joint Finish

Before concrete is hardened, correct edge slump of pavement, exclusive of 
edge rounding, in excess of 0.02 foot.  Finish concrete surface on each 
side of construction joints to the same plane, and correct deviations 
before newly placed concrete has hardened.

3.5.1.3   Hand Finishing

Strike-off and screed surface of concrete to elevations slightly above 
finish grade so that when concrete is consolidated and finished pavement 
surface is at the indicated elevation.  Vibrate entire surface until 
required compaction and reduction of surface voids is secured with a 
strike-off template.

3.5.1.4   Longitudinal Floating

After initial finishing, further smooth and consolidate concrete by means 
of hand-operated longitudinal floats.  Use floats that are not less than 
12 feet long and 6 inches wide and stiffened to prevent flexing and 
warping.

3.5.2   Texturing

Before the surface sheen has disappeared and before the concrete hardens, 
the surface of the pavement shall be given a texture as described herein.  
Following initial texturing on the first day of placement, the Placing 
Foreman, Contracting Officer representative, and a representative of the 
Using Agency shall inspect the texturing for compliance with design 
requirements.  After curing is complete, all textured surfaces shall be 
thoroughly power broomed to remove all debris.  The concrete in areas of 
recesses for tie-down anchors, lighting fixtures, and other outlets in the 
pavement shall be finished to provide a surface of the same texture as the 
surrounding area.

3.5.2.1   Brooming

Finish the surface of the slab by brooming the surface with a new wire 
broom at least 18 inches wide.  Gently pull the broom over the surface of 
the pavement from edge to edge just before the concrete becomes 
non-plastic.  Slightly overlap adjacent strokes of the broom.  Broom 
perpendicular to centerline of pavement so that corrugations produced will 
be uniform in character and width, and not more than 1/16 inch in depth.  
Broomed surface shall be free from porous spots, irregularities, 
depressions, and small pockets or rough spots such as may be caused by 
accidentally disturbing particles of coarse aggregate embedded near the 
surface.

3.5.3   Edging

At the time the concrete has attained a degree of hardness suitable for 
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edging, carefully finish slab edges, including edges at formed joints, 
with an edge having a maximum radius of one-eighth inch.  When brooming is 
specified for the final surface finish, edge transverse joints before 
starting brooming, then operate broom to obliterate as much as possible 
the mark left by the edging tool without disturbing the rounded corner 
left by the edger.  Clean by removing loose fragments and soupy mortar 
from corners or edges of slabs which have crumbled and areas which lack 
sufficient mortar for proper finishing.  Refill voids solidly with a 
mixture of suitable proportions and consistency and refinish.  Remove 
unnecessary tool marks and edges.  Remaining edges shall be smooth and 
true to line.

3.5.4   Repair of Surface Defects

Follow guidance of ACI 301 .

3.6   CURING AND PROTECTION

Protect concrete adequately from injurious action by sun, rain, flowing 
water, frost, mechanical injury, tire marks and oil stains, and do not 
allow it to dry out from the time it is placed until the expiration of the 
minimum curing periods specified herein.  Use White-Burlap-Polyethylene 
Sheet or liquid membrane-forming compound, except as specified otherwise 
herein. Do not use membrane-forming compound on surfaces where its 
appearance would be objectionable, on surfaces to be painted, where 
coverings are to be bonded to concrete, or on concrete to which other 
concrete is to be bonded.  Maintain temperature of air next to concrete 
above 40 degrees F for the full curing periods.

3.6.1   White-Burlap-Polyethylene Sheet

Wet entire exposed surface thoroughly with a fine spray of water, saturate 
burlap but do not have excessive water dripping off the burlap and then 
cover concrete with White-Burlap-Polyethylene Sheet, burlap side down.  
Lay sheets directly on concrete surface and overlap 12 inches.  Make 
sheeting not less than 18 inches wider than concrete surface to be cured, 
and weight down on the edges and over the transverse laps to form closed 
joints.  Repair or replace sheets when damaged during curing.  Check daily 
to assure burlap has not lost all moisture.  If moisture evaporates, 
resaturate burlap and re-place on pavement (re-saturation and re-placing 
shall take no longer than 10 minutes per sheet).  Leave sheeting on 
concrete surface to be cured for at least 7 days.

3.6.2   Liquid Membrane-Forming Compound Curing

Apply compound immediately after surface loses its water sheen and has a 
dull appearance and before joints are sawed.  Agitate curing compound 
thoroughly by mechanical means during use and apply uniformly in a 
two-coat continuous operation by suitable power-spraying equipment.  Total 
coverage for the two coats shall be at least one gallon of undiluted 
compound per 200 square feet.  Compound shall form a uniform, continuous, 
coherent film that will not check, crack, or peel and shall be free from 
pinholes or other imperfections.  Apply an additional coat of compound 
immediately to areas where film is defective.  Respray concrete surfaces 
that are subject to heavy rainfall within 3 hours after curing compound 
has been applied in the same manner.
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3.6.2.1   Protection of Treated Surfaces

Keep concrete surfaces to which liquid membrane-forming compounds have 
been applied free from vehicular traffic and other sources of abrasion for 
not less than 72 hours.  Foot traffic is allowed after 24 hours for 
inspection purposes.  Maintain continuity of coating for entire curing 
period and repair damage to coating immediately.

3.7   FIELD QUALITY CONTROL

3.7.1   Sampling

The Contractor's approved laboratory shall collect samples of fresh 
concrete in accordance with ASTM C172/C172M during each working day as 
required to perform tests specified herein. Make test specimens in 
accordance with ASTM C31/C31M.

3.7.2   Consistency Tests

The Contractor's approved laboratory shall perform concrete slump tests in 
accordance with ASTM C143/C143M.  Take samples for slump determination 
from concrete during placement.  Perform tests at the beginning of a 
concrete placement operation and and for each batch (minimum) or every 20 
cubic yards (maximum) of concrete to ensure that specification 
requirements are met. In addition, perform tests each time test beams and 
cylinders are made.

3.7.3   Flexural Strength Tests

The Contractor's approved laboratory shall test for flexural strength in 
accordance with ASTM C78/C78M.  Make four test specimens for each set of 
tests.  Test two specimens at 14 days, and the other two at 28 days. 
Concrete strength will be considered satisfactory when the minimum of the 
28-day test results equals or exceeds the specified 28-day flexural 
strength, and no individual strength test is less than 550 pounds per 
square inch.  If the ratio of the 28-day strength test to the specified 28
-day strength is less than 65 percent, make necessary adjustments for 
conformance.  Frequency of flexural tests on concrete beams shall be not 
less than four test beams for each 50 cubic yards of concrete, or fraction 
thereof, placed.  Concrete which is determined to be defective, based on 
the strength acceptance criteria therein, shall be removed and replaced 
with acceptable concrete.

3.7.4   Air Content Tests

Test air-entrained concrete for air content at the same frequency as 
specified for slump tests.  Determine percentage of air in accordance with 
ASTM C231/C231M on samples taken during placement of concrete in forms.

3.7.5   Surface Testing

Surface testing for surface smoothness and plan grade shall be performed 
as indicated below by the Testing Laboratory.  The measurements shall be 
properly referenced in accordance with paving lane identification and 
stationing, and a report given to the Government within 24 hours after 
measurement is made.  A final report of surface testing, signed by a 
Registered Engineer, containing all surface measurements and a description 
of all actions taken to correct deficiencies, shall be provided to the 
Government upon conclusion of surface testing.
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3.7.5.1   Surface Smoothness Requirements

Surface smoothness shall be measured every 1000 square feet.  The finished 
surfaces of the pavements shall have no abrupt change of 1/8 inch or more, 
and all pavements shall be within the tolerances specified when checked 
with a 12 foot straightedge:  1/5 inch longitudinal and 1/4 inch 
transverse directions for roads and streets and 1/4 inch for both 
directions for other concrete surfaces, such as parking areas.

3.7.5.2   Surface Smoothness Testing Method

The surface of the pavement shall be tested with the straightedge to 
identify all surface irregularities exceeding the tolerances specified 
above.  The straightedge shall be 12 feet and be constructed
of aluminum or other lightweight metal and shall have blades of box or 
box-girder cross section with flat bottom reinforced to ensure rigidity 
and accuracy. Straightedges shall have handles to facilitate movement on 
pavement.  The entire area of the pavement shall be tested in both a 
longitudinal and a transverse direction on parallel lines approximately 15 
feet apart.  The straightedge shall be held in contact with the surface 
and moved ahead one-half the length of the straightedge for each 
successive measurement.  The amount of surface irregularity shall be 
determined by placing the straightedge on the pavement surface and 
allowing it to rest upon the two highest spots covered by its length and 
measuring the maximum gap between the straightedge and the pavement 
surface, in the area between these two high points.

3.7.6   Plan Grade Testing and Conformance

The surfaces shall vary not more than 0.06 foot above or below the plan 
grade line or elevation indicated.  Each pavement category shall be 
checked by the Contractor for conformance with plan grade requirements by 
running lines of levels at intervals to determine the elevation at each 
joint intersection.

3.7.7   Dowels

Inspect dowel placement prior to placing concrete to assure that dowels 
are of the size indicated, and are spaced, aligned and painted and oiled 
as specified.  Dowels shall not deviate from vertical or horizontal 
alignment after concrete has been placed by more than 1/8 inch per foot.

3.8   WASTE MANAGEMENT

In accordance with the Waste Management Plan.  Protect excess material 
from contamination and return to manufacturer, or reuse on-site for 
walkways, patching, ditch beds, speed bumps, or curbs.

        -- End of Section --
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SECTION 33 71 02

UNDERGROUND ELECTRICAL DISTRIBUTION
02/15

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI SP-66 (2004) ACI Detailing Manual

ASTM INTERNATIONAL (ASTM)

ASTM B1 (2013) Standard Specification for 
Hard-Drawn Copper Wire

ASTM B3 (2013) Standard Specification for Soft or 
Annealed Copper Wire

ASTM B8 (2011) Standard Specification for 
Concentric-Lay-Stranded Copper Conductors, 
Hard, Medium-Hard, or Soft

ASTM C309 (2011) Standard Specification for Liquid 
Membrane-Forming Compounds for Curing 
Concrete

ASTM C478 (2015a) Standard Specification for Precast 
Reinforced Concrete Manhole Sections

ASTM C857 (2014) Standard Practice for Minimum 
Structural Design Loading for Underground 
Precast Concrete Utility Structures

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (2012; Errata 1 2012; INT 1-4 2012; Errata 
2 2013; INT 5-7 2013; INT 8-10 2014; INT 
11 2015) National Electrical Safety Code

IEEE Stds Dictionary (2009) IEEE Standards Dictionary: Glossary 
of Terms & Definitions

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS (2013) Standard for Acceptance Testing 
Specifications for Electrical Power 
Equipment and Systems

SECTION 33 71 02  Page 3



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI C119.1 (2011) Electric Connectors - Sealed 
Insulated Underground Connector Systems 
Rated 600 Volts

NEMA TC 2 (2013) Standard for Electrical Polyvinyl 
Chloride (PVC) Conduit

NEMA TC 3 (2015) Standard for Polyvinyl Chloride 
(PVC) Fittings for Use With Rigid PVC 
Conduit and Tubing

NEMA TC 9 (2004) Standard for Fittings for Polyvinyl 
Chloride (PVC) Plastic Utilities Duct for 
Underground Installation

NEMA WC 70 (2009) Power Cable Rated 2000 V or Less 
for the Distribution of Electrical 
Energy--S95-658

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2 
2013; Errata 2 2013; AMD 3 2014; Errata 
3-4 2014; AMD 4-6 2014) National 
Electrical Code

SOCIETY OF CABLE TELECOMMUNICATIONS ENGINEERS (SCTE)

ANSI/SCTE 77 (2013) Specification for Underground 
Enclosure Integrity

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

TIA-758 (2012b) Customer-Owned Outside Plant 
Telecommunications Infrastructure Standard

U.S. DEPARTMENT OF AGRICULTURE (USDA)

RUS Bull 1751F-644 (2002) Underground Plant Construction

UNDERWRITERS LABORATORIES (UL)

UL 44 (2014; Reprint Feb 2015) 
Thermoset-Insulated Wires and Cables

UL 486A-486B (2013; Reprint Jan 2016) Wire Connectors

UL 510 (2005; Reprint Jul 2013) Polyvinyl 
Chloride, Polyethylene and Rubber 
Insulating Tape

UL 514A (2013) Metallic Outlet Boxes

UL 514B (2012; Reprint Nov 2014) Conduit, Tubing 
and Cable Fittings

UL 6 (2007; Reprint Nov 2014) Electrical Rigid 
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Metal Conduit-Steel

UL 651 (2011; Reprint May 2014) Standard for 
Schedule 40 and 80 Rigid PVC Conduit and 
Fittings

UL 854 (2004; Reprint Nov 2014) Standard for 
Service-Entrance Cables

UL 94 (2013; Reprint Jan 2016) Standard for 
Tests for Flammability of Plastic 
Materials for Parts in Devices and 
Appliances

1.2   DEFINITIONS

a.  Unless otherwise specified or indicated, electrical and electronics 
terms used in these specifications, and on the drawings, are as 
defined in IEEE Stds Dictionary .

b.  In the text of this section, the words conduit and duct are used 
interchangeably and have the same meaning.

c.  In the text of this section, "medium voltage cable splices," and 
"medium voltage cable joints" are used interchangeably and have the 
same meaning.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Precast underground structures; G , AE

SD-03 Product Data

Handhole frames and covers; G , AE

Composite/fiberglass handholes; G , AE

SD-06 Test Reports

Field Acceptance Checks and Tests; G

1.4   QUALITY ASSURANCE

1.4.1   Precast Underground Structures

Submittal required for each type used.  Provide calculations and drawings 
for precast manholes and handholes bearing the seal of a registered 
professional engineer including:

a.  Material description (i.e., f'c and Fy)

SECTION 33 71 02  Page 5



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

b.  Manufacturer's printed assembly and installation instructions

c.  Design calculations

d.  Reinforcing shop drawings in accordance with ACI SP-66

e.  Plans and elevations showing opening and pulling-in iron locations and 
details

1.4.2   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "must" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction," or words of 
similar meaning, to mean the Contracting Officer.  Equipment, materials, 
installation, and workmanship must be in accordance with the mandatory and 
advisory provisions of IEEE C2  and NFPA 70  unless more stringent 
requirements are specified or indicated.

1.4.3   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products must have been in satisfactory 
commercial or industrial use for 2 years prior to bid opening.  The 2-year 
period must include applications of equipment and materials under similar 
circumstances and of similar size.  The product must have been for sale on 
the commercial market through advertisements, manufacturers' catalogs, or 
brochures during the 2-year period.  Where two or more items of the same 
class of equipment are required, these items must be products of a single 
manufacturer; however, the component parts of the item need not be the 
products of the same manufacturer unless stated in this section.

1.4.3.1   Alternative Qualifications

Products having less than a 2-year field service record will be acceptable 
if a certified record of satisfactory field operation for not less than 
6000 hours, exclusive of the manufacturers' factory or laboratory tests, 
is furnished.

1.4.3.2   Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site 
are not acceptable, unless specified otherwise.

PART 2   PRODUCTS

2.1   CONDUIT, DUCTS, AND FITTINGS

2.1.1   Rigid Metal Conduit

UL 6 .

2.1.2   Plastic Conduit for Direct Burial and Riser Applications

UL 651  and NEMA TC 2, EPC-40 or EPC-80 as indicated.
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2.1.3   Innerduct

Provide corrugated or solid wall polyethylene (PE) or PVC innerducts, or 
fabric-mesh innerducts, with pullwire.  Size as indicated.

2.1.4   Duct Sealant

UL 94 , Class HBF.  Provide high-expansion urethane foam duct sealant that 
expands and hardens to form a closed, chemically and water resistant, 
rigid structure.  Sealant must be compatible with common cable and wire 
jackets and capable of adhering to metals, plastics and concrete.  Sealant 
must be capable of curing in temperature ranges of 35 degrees F to 95 
degrees F.  Cured sealant must withstand temperature ranges of -20 degrees 
F to 200 degrees F without loss of function.

2.1.5   Fittings

2.1.5.1   Metal Fittings

UL 514B .

2.1.5.2   PVC Conduit Fittings

UL 514B , UL 651 , NEMA TC 3.

2.1.5.3   PVC Duct Fittings

NEMA TC 9.

2.1.5.4   Outlet Boxes for Steel Conduit

Outlet boxes for use with rigid or flexible steel conduit must be 
cast-metal cadmium or zinc-coated if of ferrous metal with gasketed 
closures and must conform to UL 514A .

2.2   LOW VOLTAGE INSULATED CONDUCTORS AND CABLES

Insulated conductors must be rated 600 volts and conform to the 
requirements of NFPA 70 , including listing requirements, or in accordance 
with NEMA WC 70.  Wires and cables manufactured more than 24 months prior 
to date of delivery to the site are not acceptable.  Service entrance 
conductors must conform to UL 854 , type USE.

2.2.1   Conductor Types

Refer to Specification 26 20 00 for Conductor Types.

2.2.2   Conductor Material

Unless specified or indicated otherwise or required by NFPA 70 , wires in 
conduit, other than service entrance, must be 600-volt,Type XHHW 
conforming to UL 44 .  Copper conductors must be annealed copper complying 
with ASTM B3 and ASTM B8.

2.2.3   Jackets

Multiconductor cables must have an overall PVC outer jacket.
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2.2.4   Cable Marking

Insulated conductors must have the date of manufacture and other 
identification imprinted on the outer surface of each cable at regular 
intervals throughout the cable length.

Identify each cable by means of a fiber, laminated plastic, or non-ferrous 
metal tags, or approved equal, in each manhole, handhole, junction box, 
and each terminal.  Each tag must contain the following information; cable 
type, conductor size, circuit number, circuit voltage, cable destination 
and phase identification.

Conductors must be color coded.  Provide conductor identification within 
each enclosure where a tap, splice, or termination is made.  Conductor 
identification must be by color-coded insulated conductors, plastic-coated 
self-sticking printed markers, colored nylon cable ties and plates, heat 
shrink type sleeves,or colored electrical tape.  Control circuit 
terminations must be properly identified.  Color must be green for 
grounding conductors and white for neutrals; except where neutrals of more 
than one system are installed in same raceway or box, other neutrals must 
be white with a different colored (not green) stripe for each.  Color of 
ungrounded conductors in different voltage systems must be as follows:

a.  208/120 volt, three-phase

(1) Phase A - black

(2) Phase B - red

(3) Phase C - blue

b.  480/277 volt, three-phase

(1) Phase A - brown

(2) Phase B - orange

(3) Phase C - yellow

c.  120/240 volt, single phase:  Black and red

2.3   LOW VOLTAGE WIRE CONNECTORS AND TERMINALS

Must provide a uniform compression over the entire conductor contact 
surface.  Use solderless terminal lugs on stranded conductors.

a.  For use with copper conductors:  UL 486A-486B .

2.4   LOW VOLTAGE SPLICES

Provide splices in conductors with a compression connector on the 
conductor and by insulating and waterproofing using one of the following 
methods which are suitable for continuous submersion in water and comply 
with ANSI C119.1 .
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2.5   TAPE

2.5.1   Insulating Tape

UL 510 , plastic insulating tape, capable of performing in a continuous 
temperature environment of 80 degrees C.

2.5.2   Buried Warning and Identification Tape

Provide detectable tape in accordance with Section 31 23 00.00 22 
EXCAVATION AND FILL.

2.6   PULL ROPE

Plastic or flat pull line (bull line) having a minimum tensile strength of 
200 pounds.

2.7   GROUNDING AND BONDING

2.7.1   Grounding Conductors

Stranded-bare copper conductors must conform to ASTM B8, Class B, 
soft-drawn unless otherwise indicated.  Solid-bare copper conductors must 
conform to ASTM B1 for sizes No. 8 and smaller.  Insulated conductors must 
be of the same material as phase conductors and green color-coded, except 
that conductors must be rated no more than 600 volts.  Aluminum is not 
acceptable.

2.8   UNDERGROUND STRUCTURES

Provide precast concrete underground structures or standard type 
cast-in-place manhole types as indicated, conforming to ASTM C857 and 
ASTM C478.  Top, walls, and bottom must consist of reinforced concrete.  
Walls and bottom must be of monolithic concrete construction.  Locate duct 
entrances and windows near the corners of structures to facilitate cable 
racking.  Covers must fit the frames without undue play.  Form steel and 
iron to shape and size with sharp lines and angles.  Castings must be free 
from warp and blow holes that may impair strength or appearance.  Exposed 
metal must have a smooth finish and sharp lines and arises.  Provide 
necessary lugs, rabbets, and brackets.  Set pulling-in irons and other 
built-in items in place before depositing concrete.  Install a pulling-in 
iron in the wall opposite each duct line entrance.  Cable racks, including 
rack arms and insulators, must be adequate to accommodate the cable.

2.8.1   Handhole Frames and Covers

Frames and covers of steel must be welded by qualified welders in 
accordance with standard commercial practice.  Steel covers must be 
rolled-steel floor plate having an approved antislip surface.  Hinges must 
be of stainless steel with bronze hinge pin, 5 by 5 inches by approximately
 3/16 inch thick, without screw holes, and must be for full surface 
application by fillet welding.  Hinges must have nonremovable pins and 
five knuckles.  The surfaces of plates under hinges must be true after the 
removal of raised antislip surface, by grinding or other approved method.

2.8.2   Composite/Fiberglass Handholes and Covers

ANSI/SCTE 77 .  Provide handholes and covers of polymer concrete, 
reinforced with heavy weave fiberglass with a design load (Tier rating) 
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appropriate for or greater than the intended use.  All covers are required 
to have the Tier level rating embossed on the surface and this rating must 
not exceed the design load of the box.

2.9   CABLE TAGS IN MANHOLES

Provide tags for each power cable located in manholes.  The tags must be 
polyethylene.  Do not provide handwritten letters.  The first position on 
the power cable tag must denote the voltage.  The second through sixth 
positions on the tag must identify the circuit.  The next to last position 
must denote the phase of the circuit and include the Greek "phi" symbol.  
The last position must denote the cable size.  As an example, a tag could 
have the following designation:  "11.5 NAS 1-8(Phase A)500," denoting that 
the tagged cable is on the 11.5kV system circuit number NAS 1-8, 
underground, Phase A, sized at 500 kcmil.

2.9.1   Polyethylene Cable Tags

Provide tags of polyethylene that have an average tensile strength of 3250 
pounds per square inch; and that are 0.08 inch thick (minimum), 
non-corrosive non-conductive; resistive to acids, alkalis, organic 
solvents, and salt water; and distortion resistant to 170 degrees F.  
Provide 0.05 inch (minimum) thick black polyethylene tag holder.  Provide 
a one-piece nylon, self-locking tie at each end of the cable tag.  Ties 
must have a minimum loop tensile strength of 175 pounds.  The cable tags 
must have black block letters, numbers, and symbols one inch high on a 
yellow background.  Letters, numbers, and symbols must not fall off or 
change positions regardless of the cable tags' orientation.

PART 3   EXECUTION

3.1   INSTALLATION

Install equipment and devices in accordance with the manufacturer's 
published instructions and with the requirements and recommendations of 
NFPA 70  and IEEE C2  as applicable.  In addition to these requirements, 
install telecommunications in accordance with TIA-758  and 
RUS Bull 1751F-644 .

3.2   CABLE INSPECTION

Inspect each cable reel for correct storage positions, signs of physical 
damage, and broken end seals prior to installation.  If end seal is 
broken, remove moisture from cable prior to installation in accordance 
with the cable manufacturer's recommendations.

3.3   UNDERGROUND FEEDERS SUPPLYING BUILDINGS

Terminate underground feeders supplying building at a point 5 feet outside 
the building and projections thereof, except that conductors must be 
continuous to the terminating point indicated.  Coordinate connections of 
the feeders to the service entrance equipment with Section 26 20 00 
INTERIOR DISTRIBUTION SYSTEM.  Provide PVC, Type EPC-40 or RGS conduit 
from the supply equipment to a point 5 feet outside the building and 
projections thereof.  Protect ends of underground conduit with plastic 
plugs until connections are made.
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3.4   UNDERGROUND STRUCTURE CONSTRUCTION

Provide standard type cast-in-place construction as specified herein and 
as indicated, or precast construction as specified herein.  Horizontal 
concrete surfaces of floors must have a smooth trowel finish.  Cure 
concrete by applying two coats of white pigmented membrane forming-curing 
compound in strict accordance with the manufacturer's printed 
instructions, except that precast concrete may be steam cured.  Curing 
compound must conform to ASTM C309.  Locate duct entrances and windows in 
the center of end walls (shorter) and near the corners of sidewalls 
(longer) to facilitate cable racking and splicing.  Covers for underground 
structures must fit the frames without undue play.  Steel and iron must be 
formed to shape and size with sharp lines and angles.  Castings must be 
free from warp and blow holes that may impair strength or appearance.  
Exposed metal must have a smooth finish and sharp lines and arises.  
Provide necessary lugs, rabbets, and brackets.  Set pulling-in irons and 
other built-in items in place before depositing concrete.  Manhole 
locations, as indicated, are approximate.  Coordinate exact manhole 
locations with other utilities and finished grading and paving.

3.4.1   Precast Concrete Construction

Set commercial precast structures on 6 inches of level, 90 percent 
compacted granular fill, 3/4 inch to 1 inch size, extending 12 inches 
beyond the structure on each side.  Compact granular fill by a minimum of 
four passes with a plate type vibrator.  Installation must additionally 
conform to the manufacturer's instructions.

3.4.2   Field Painting

Cast-iron frames and covers not buried in concrete or masonry must be 
cleaned of mortar, rust, grease, dirt and other deleterious materials, and 
given a coat of bituminous paint.

3.5   UNDERGROUND CONDUIT AND DUCT SYSTEMS

3.5.1   Requirements

Run conduit in straight lines except where a change of direction is 
necessary.  Provide numbers and sizes of ducts as indicated.   Bond bare 
copper grounding conductor to ground rings (loops) in all manholes and to 
ground rings (loops) at all equipment slabs (pads).  Route grouding 
conductor into manholes with the duct bank (sleeving is not required).  
Ducts must have a continuous slope downward toward underground structures 
and away from buildings, laid with a minimum slope of 3 inches per 100 feet.  
Depending on the contour of the finished grade, the high-point may be at a 
terminal, a manhole, a handhole, or between manholes or handholes.  
Provide ducts with end bells whenever duct lines terminate in structures.

Perform changes in ductbank direction as follows:

a.  Short-radius manufactured 90-degree duct bends may be used only for 
pole or equipment risers, unless specifically indicated as acceptable.

b.  The minimum manufactured bend radius must be 18 inches for ducts of 
less than 3 inch diameter, and 36 inches for ducts 3 inches or greater 
in diameter. 

c.  As an exception to the bend radius required above, provide field 
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manufactured longsweep bends having a minimum radius of 25 feet for a 
change of direction of more than 5 degrees, either horizontally or 
vertically, using a combination of curved and straight sections.  
Maximum manufactured curved sections:  30 degrees.

3.5.2   Treatment

Ducts must be kept clean of concrete, dirt, or foreign substances during 
construction.  Field cuts requiring tapers must be made with proper tools 
and match factory tapers.  A coupling recommended by the duct manufacturer 
must be used whenever an existing duct is connected to a duct of different 
material or shape.  Ducts must be stored to avoid warping and 
deterioration with ends sufficiently plugged to prevent entry of any water 
or solid substances.  Ducts must be thoroughly cleaned before being laid.  
Plastic ducts must be stored on a flat surface and protected from the 
direct rays of the sun.

3.5.3   Conduit Cleaning

As each conduit run is completed, for conduit sizes 3 inches and larger, 
draw a flexible testing mandrel approximately 12 inches long with a 
diameter less than the inside diameter of the conduit through the 
conduit.  After which, draw a stiff bristle brush through until conduit is 
clear of particles of earth, sand and gravel; then immediately install 
conduit plugs.  For conduit sizes less than 3 inches, draw a stiff bristle 
brush through until conduit is clear of particles of earth, sand and 
gravel; then immediately install conduit plugs. 

3.5.4   Multiple Conduits

Separate multiple conduits by a minimum distance of 3 inches, except that 
light and power conduits must be separated from control, signal, and 
telephone conduits by a minimum distance of 12 inches.  Stagger the joints 
of the conduits by rows (horizontally) and layers (vertically) to 
strengthen the conduit assembly.  Provide plastic duct spacers that 
interlock vertically and horizontally.  Spacer assembly must consist of 
base spacers, intermediate spacers, ties, and locking device on top to 
provide a completely enclosed and locked-in conduit assembly.  Install 
spacers per manufacturer's instructions, but provide a minimum of two 
spacer assemblies per 10 feet of conduit assembly.

3.5.5   Conduit Plugs and Pull Rope

New conduit indicated as being unused or empty must be provided with plugs 
on each end.  Plugs must contain a weephole or screen to allow water 
drainage.  Provide a plastic pull rope having 3 feet of slack at each end 
of unused or empty conduits.

3.5.6   Conduit and Duct Without Concrete Encasement

Depths to top of the conduit must be not less than 24 inches below 
finished grade.  Provide not less than 3 inches clearance from the conduit 
to each side of the trench.  Grade bottom of trench smooth; where rock, 
soft spots, or sharp-edged materials are encountered, excavate the bottom 
for an additional 3 inches, fill and tamp level with original bottom with 
sand or earth free from particles, that would be retained on a 1/4 inch 
sieve. The first 6 inch layer of backfill cover must be sand compacted as 
previously specified.  The rest of the excavation must be backfilled and 
compacted in 3 to 6 inch layers. Provide color, type and depth of warning 
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tape as specified in Section 31 23 00.00 22 EXCAVATION AND FILL.

3.5.7   Duct Sealing

Seal all electrical penetrations for radon mitigation, maintaining 
integrity of the vapor barrier, and to prevent infiltration of air, 
insects, and vermin.

3.6   CABLE PULLING

Test existing duct lines with a mandrel and thoroughly swab out to remove 
foreign material before pulling cables.  Pull cables down grade with the 
feed-in point at the manhole or buildings of the highest elevation.  Use 
flexible cable feeds to convey cables through manhole opening and into 
duct runs.  Do not exceed the specified cable bending radii when 
installing cable under any conditions, including turnups into switches, 
transformers, switchgear, switchboards, and other enclosures.  Cable with 
tape or wire shield must have a bending radius not less than 12 times the 
overall diameter of the completed cable.  If basket-grip type 
cable-pulling devices are used to pull cable in place, cut off the section 
of cable under the grip before splicing and terminating.

3.6.1   Cable Lubricants

Use lubricants that are specifically recommended by the cable manufacturer 
for assisting in pulling jacketed cables.

3.7   CABLES IN UNDERGROUND STRUCTURES

Do not install cables utilizing the shortest path between penetrations, 
but route along those walls providing the longest route and the maximum 
spare cable lengths. Form cables to closely parallel walls, not to 
interfere with duct entrances, and support on brackets and cable 
insulators.  Support cable splices in underground structures by racks on 
each side of the splice.  Locate splices to prevent cyclic bending in the 
spliced sheath.  Install cables at middle and bottom of cable racks, 
leaving top space open for future cables, except as otherwise indicated 
for existing installations.  Provide one spare three-insulator rack arm 
for each cable rack in each underground structure.

3.7.1   Cable Tag Installation

Install cable tags in each manhole as specified, including each splice.  
Tag wire and cable provided by this contract.  Install cable tags over the 
fireproofing, if any, and locate the tags so that they are clearly visible 
without disturbing any cabling or wiring in the manholes.

3.8   CONDUCTORS INSTALLED IN PARALLEL

Conductors must be grouped such that each conduit of a parallel run 
contains 1 Phase A conductor, 1 Phase B conductor, 1 Phase C conductor, 
and 1 neutral conductor.

3.9   LOW VOLTAGE CABLE SPLICING AND TERMINATING

Make terminations and splices with materials and methods as indicated or 
specified herein and as designated by the written instructions of the 
manufacturer.  Do not allow the cables to be moved until after the 
splicing material has completely set.  Make splices in underground 

SECTION 33 71 02  Page 13



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

distribution systems only in accessible locations such as manholes, 
handholes, or aboveground termination pedestals.

3.10   GROUNDING SYSTEMS

NFPA 70  and IEEE C2 , except provide grounding systems with a resistance to 
solid earth ground not exceeding 25 ohms.

3.10.1   Grounding Conductors

Provide bare grounding conductors, except where installed in conduit with 
associated phase conductors.  Ground cable sheaths, cable shields, 
conduit, and equipment with No. 6 AWG. Ground other noncurrent-carrying 
metal parts and equipment frames of metal-enclosed equipment.  Ground 
metallic frames and covers of handholes and pull boxes with a braided, 
copper ground strap with equivalent ampacity of No. 6 AWG.  Provide direct 
connections to the grounding conductor with 600 v insulated, full-size 
conductor for each grounded neutral of each feeder circuit, which is 
spliced within the manhole.

3.10.2   Ground Cable Crossing Expansion Joints

Protect ground cables crossing expansion joints or similar separations in 
structures and pavements by use of approved devices or methods of 
installation which provide the necessary slack in the cable across the 
joint to permit movement.  Use stranded or other approved flexible copper 
cable across such separations.

3.11   EXCAVATING, BACKFILLING, AND COMPACTING

Provide in accordance with NFPA 70  and Section 31 23 00.00 22 EXCAVATION 
AND FILL.

3.11.1   Reconditioning of Surfaces

3.11.1.1   Unpaved Surfaces

Restore to their original elevation and condition unpaved surfaces 
disturbed during installation of duct.  Preserve sod and topsoil removed 
during excavation and reinstall after backfilling is completed.  Replace 
sod that is damaged by sod of quality equal to that removed.  When the 
surface is disturbed in a newly seeded area, re-seed the restored surface 
with the same quantity and formula of seed as that used in the original 
seeding, and provide topsoiling, fertilizing, liming, seeding, sodding, 
sprigging, or mulching.

3.12   FIELD QUALITY CONTROL

3.12.1   Performance of Field Acceptance Checks and Tests

Perform in accordance with the manufacturer's recommendations, and include 
the following visual and mechanical inspections and electrical tests, 
performed in accordance with NETA ATS.

3.12.1.1   Low Voltage Cables, 600-Volt

Perform tests after installation of cable, splices and terminations and 
before terminating to equipment or splicing to existing circuits.
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a.  Visual and Mechanical Inspection

(1) Inspect exposed cable sections for physical damage.

(2) Verify that cable is supplied and connected in accordance with 
contract plans and specifications.

(3) Verify tightness of accessible bolted electrical connections.

(4) Inspect compression-applied connectors for correct cable match and 
indentation.

(5) Visually inspect jacket and insulation condition.

(6) Inspect for proper phase identification and arrangement.

b.  Electrical Tests

(1) Perform insulation resistance tests on wiring No. 6 AWG and larger 
diameter using instrument which applies voltage of approximately 
1000 volts dc for one minute.

(2) Perform continuity tests to insure correct cable connection.

3.12.1.2   Grounding System

a.  Visual and mechanical inspection

Inspect ground system for compliance with contract plans and 
specifications.

3.12.2   Follow-Up Verification

Upon completion of acceptance checks and tests, show by demonstration in 
service that circuits and devices are in good operating condition and 
properly performing the intended function.  As an exception to 
requirements stated elsewhere in the contract, the Contracting Officer 
must be given 5 working days advance notice of the dates and times of 
checking and testing.

    -- End of Section --
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SECTION 34 11 00

RAILROAD TRACK AND ACCESSORIES
04/08

PART 1   GENERAL
1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN RAILWAY ENGINEERING AND MAINTENANCE-OF-WAY ASSOCIATION 
(AREMA)

AREMA Eng Man (2012) Manual for Railway Engineering

ASTM INTERNATIONAL (ASTM)

ASTM D3740 (2012a) Minimum Requirements for Agencies 
Engaged in the Testing and/or Inspection 
of Soil and Rock as Used in Engineering 
Design and Construction

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

New Jointed Rail; G, AE
Miscellaneous Track Materials; G, AE
Thermite Welding Procedures; G
Materials and Samples; G, AE

Acceptable Replacement Materials; G
Railstop; G, AE

SD-06 Test Reports

Sampling and Testing; G, AE

Ultrasonic Test; G

SD-07 Certificates

Materials and Samples; G

SD-10 Operation and Maintenance Data

Rail; G
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1.3   QUALITY ASSURANCE

1.3.1   Track Construction

Perform track construction under the direction of qualified and competent 
supervisory personnel experienced in railroad construction.

1.4   DELIVERY, STORAGE, AND HANDLING

1.4.1   Materials and Samples

Submit a complete schedule of the materials proposed for installation 
within 60 days of receipt of notice to proceed, and before installation of 
the materials; the schedule shall include a list of equipment proposed for 
the work.  The Contracting Officer will notify the Contractor of the 
materials approved or disapproved.  Disapproved materials that have 
already been delivered to the project site, shall be promptly segregated 
from the approved materials and removed from the premises.  If materials 
are disapproved, acceptable replacement materials shall be provided at no 
additional cost to the Government.  Submit performance data for components 
or products proposed as an equivalent to those specified.  The Contracting 
Officer's written approval is required for any such equivalent type 
component or product proposed to be used.  Initial approval by the 
Contracting Officer will not prevent the removal and replacement of 
materials that are materially defective or materials not meeting this 
specification that are discovered during construction and/or routine 
quality control/quality assurance operations.  Submit manufacturer's 
certificates of conformance for the following materials:

a.  Rail.

b.  Track bolts, nuts, and spring washers.

c.  Rail anchors.

1.5   PROJECT/SITE CONDITIONS

PART 2   PRODUCTS

2.1   RAIL

Submit manufacturer's data on new rail including:  rail weight, rail 
section, drilling, rail length, date rolled, and the name of the mill 
where the rail was rolled. Include chemical analysis for Industrial Grade 
Rail.  For relay rail the required information shall include weight, 
section, lengths, and the name of the supplier.  Provide the maximum 
allowable vertical wear on the rail head and the maximum allowable 
horizontal wear on the side of the rail.  The design of the joint bars and 
compromise joint bars proposed to be furnished with each rail section 
shall also be provided.

2.1.1   New Jointed Rail

2.1.1.1   General Requirements

New jointed rail shall comply with the following:
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2.1.1.1.1   Rail Lengths

New rail shall be a 115 lbs/yd section or heavier and shall conform to the 
specifications in Chapter 4, Parts 1 and 2 of AREMA Eng Man that were in 
effect at the time of its manufacture. 

2.1.1.1.2   Rail Drilling

New rail shall be provided with the rail ends drilled.  Drilling shall be 
uniform and to the patterns specified.

2.1.1.2   New Industrial Grade Rail

All steel shall be produced in an electric furnace and be continuous cast, 
free of hydrogen.  All injurious hot marks, or surface imperfections shall 
be culled out and eliminated. Rail shall control cooled to AREMA 
specifications.  Rail shall be rolled in accordance with the general 
physical dimensional requirements of AREMA design but shall meet the 
Section tolerances and Chemical Composition listed below.

SECTION TOLERANCES

Height +0.060 to -0.025 inch

Head Width +0.045 to -0.045 inch

Base Width +0.060 to -0.060 inch

Web Width +0.060 to -0.025 inch

GENERAL COMPOSITION

PRODUCT ANALYSIS PERCENT

ELEMENT CHEMICAL ANALYSIS
PERCENT

UNDER MINIMUM OVER MAXIMUM

Carbon 0.65 to 0.85 0.04 0.04

Manganese 0.70 to 1.30 0.06 0.06

Phosphorus Maximum 0.040 0.008

Sulfur Maximum 0.050 0.008

Silicon 0.10 to 0.50 0.50

2.1.1.2.1   Testing

Test rail ultrasonically to the following calibration guidelines:
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CALIBRATION GUIDLINES

Head 0.10 inch Flat bottom Hole

Web 0.13 inch Flat Bottom Hole

Base .013 x 0.50 inch Slot

2.1.1.2.2   Straightness

Straighten rail for line in a press or roller straightener.  End 
straightness must meet the following guidelines:

Droop 0.040 inch Maximum

Dip 0.040 inch Maximum

Hook 0.040 inch Maximum

2.2   RAILSTOP

The basis of design product is indicated on the drawings.

2.3   MISCELLANEOUS TRACK MATERIALS

2.3.1   Bolts, Nuts, and Spring Washers

New track bolts, nuts, and spring washers shall be used throughout the 
project.

2.3.1.1   Bolts and Nuts

The various rail, joint bars, and rail drillings require various lengths 
and diameters of bolt assemblies.  Determine the number of bolt assemblies 
of each size required.  All bolt diameters shall be the largest possible 
for a given rail drilling and joint bar punching.  Track bolts and nuts 
shall conform to Chapter 4, Part 2 of AREMA Eng Man.  Track bolts shall be 
long enough to leave at least two threads exposed after the nut is 
tightened.

2.3.1.2   Spring Washers

Spring washers and nuts shall be sized to ensure that the spring washer 
develops its full reactive force and does not jam into the joint bar 
hole.  Spring washers shall be of the size to fit the bolt and nut used 
and shall conform to Chapter 4, Part 2 and Section M12 of AREMA Eng Man.

2.3.2   Rail Anchors

Where special tools are required to install or remove anchors, furnish a 
minimum of one tool for each 5,000 anchors, or fraction thereof, not to 
exceed 5 tools per job.
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2.3.2.1   New Installation

Rail anchors for new installations shall be new .  Sizes shall conform to 
the various sizes of rail on the project and conform to "Specifications 
for Rail Anchors" in Chapter 5, Part 7 of AREMA Eng Man.  Anchors may be 
either drive-on or spring type.

2.3.2.2   Rail Clips and Fasteners

Provide single tight fit clips with fillers as necessary to fit rail 
section furnished.  Clip or fastener design shall anchor rail against 
longitudinal movement.

2.3.3   Insulated Joints

Conventional continuous insulated joints with fibre insulation shall not 
be used.  

2.3.4   Wheelstops

Wheelstops shall be new and shall be of a standard design that has been in 
use by commercial railroad industry for at least 5 years.  Wheelstops 
shall be manufactured by a company regularly engaged in the manufacture of 
these products.

2.3.4.1   Wheelstops

Wheelstops shall be of all-steel construction, shall firmly bolt or clamp 
onto the rail, and shall be of a type designed for general service.

2.4   RAIL BONDING AND GROUNDING

2.4.1   Rail Bonds

Rail bonds shall be exothermic type ("Cadweld") bonds applied to the field 
side of the rail head.  The bond cables shall be flexible bare copper 
stranded 1/0 AWG cables with preformed ends.  Bond cables shall be 
flexible bare copper stranded cables with preformed ends and shall conform 
to applicable requirements of AREMA Eng Man Vol. 3.

2.4.2   Grounding Rods

Grounding rods shall be  3/4 in diameter copper clad steel rods .  The 
minimum length of ground rods shall be 8 ft.

2.4.3   Ground Connection Cables

Connections between the grounding system or ground rods and rails shall be 
made with a bare flexible copper stranded 2/0 AWG cable.

2.4.4   Electrical Connecting Hardware

Electrical connecting hardware shall be bronze pressure bar type materials 
having no rotating parts coming in direct contact with conductors.
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PART 3   EXECUTION

3.1   TRACK CONSTRUCTION

3.1.1   Rail

The base of the rail and the surface of the tie and tie plate shall be 
free of dirt and other foreign materials prior to laying rail.

3.1.1.1   Laying Rail

Rail shall be laid without bumping or striking, to standard gage ( 4 ft 
8-1/2 inch between points 5/8 inch below the top of the rail) on tangents 
and on curves up to 12 degrees.  The track shall be gaged at every third 
tie as spikes are being driven.

a.  Lay jointed rails, one at a time, with space allowance for expansion 
being provided between rail ends in accordance with TABLE VI.

b.  Gaps between rail ends in insulated joints shall only be sufficient to 
permit insertion of standard end posts.

c.  Use a standard rail thermometer to determine the rail temperature.  
The thermometer shall be laid close to the web on the side of the rail 
base which is shaded from the sun's rays in advance of the laying 
operation and left there long enough to accurately record the 
temperature.  The Contractor quality control representative shall see 
that rail temperature is checked frequently and that proper rail 
expansion shims are used.  All thermometers shall be calibrated 
against the Contracting Officer's rail thermometer which will have 
been accurately calibrated and will be considered as the standard.

d.  Except through turnouts and at insulated joints, the staggering of the 
joints on one side shall not vary more than 18 inch in either 
direction from the center of the opposite rail.

e.  Rails less than 33 ft in length shall not be used in out-of-face rail 
relay.  However, rails not less than 13 ft long may be used for final 
connections to existing rails to prevent joints from occurring at 
prohibited locations or to provide the specified joint stagger in 
curves.

3.1.1.2   Joints

The joints in opposite rails shall be staggered one-half the rail length 
but not less than 12 ft apart, except closer joints may be required at 
turnouts and insulated joints.  Rail less than 13 ft in length shall not 
be installed in track.  No joint shall be less than 3 ft from switch 
points.  No joint shall be installed within 20 ft of a road crossing, 
outer perimeter of any structure, or any location which restricts access 
to the joint.  Where joints are required in these areas, the joints shall 
be welded.

3.1.1.3   Expansion Allowance

Allowance for expansion shall be provided at rail joints by using 
rail-expansion metal shims.  Shims shall be removed to within 12 rails of 
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the laying.  Shims shall be of the thickness shown in TABLE VI.  The 
temperature of the rail shall be determined by use of a thermometer placed 
on the rail base on the side away from the sun.  Typical rail gap gages 
are as shown.

TABLE VI.  SHIM THICKNESS

33-Ft. Rail
160 Joints per Mile

39-Ft. Rail
135 Joints per Mile

78-Ft. Rail
68 Joints per Mile

Rail
Temperature
(degrees F)

Shim
Thickness

(in.)

Rail
Temperature
(degrees F)

Shim
Thickness

(in.)

Rail
Temperature
(degrees F)

Shim
Thickness

(in.)

Below -10 5/16 Below 6 5/16 Below 35 5/16

-10 to 14 1/4 6 to 25 1/4 35 to 47 1/4

15 to 34 3/16 26 to 45 3/16 48 to 60 3/16

35 to 59 1/8 46 to 65 1/8 61 to 73 1/8

Over 60 1/16 Over 66 1/16 Over 74 1/16

3.1.1.4   Cutting Rail

Only rail saws or track chisels shall be used to cut rail.  New holes 
shall be drilled using a standard template.  Holes shall not be burned in 
rail.  Holes cut with a torch will not be accepted.  When drilling of rail 
is necessary, all chips and burrs shall be removed before applying joints.

3.1.1.5   Matching Rails

Where relay rail is used, matching adjacent rails shall not cause lipped 
or uneven joints.  Any mismatched rail ends shall be welded to provide 
proper match.  Rail end mismatch shall not exceed 1/8 in on gage or tread 
portions of rail.

3.1.2   Rail Anchor Placement

Rail anchors shall be located as indicated on the project plans.  Where 
the use of rail anchors is indicated, apply a minimum of 2 anchors per 2 ft
 of rail in the pattern indicated on the project drawings.  The rail 
anchors shall be spaced approximately uniformly along the rail length.  
Rail anchors shall be installed to the gage side of the rail against the 
same tie face on opposite rails.  Rail anchors shall grip the base of the 
rail firmly and shall have full bearing against the face of the tie.  Rail 
anchors shall not be moved by driving them along the rail.  Rail shall be 
anchored immediately after spiking and before rail has experienced a large 
temperature change.

3.1.3   Cleanup

Upon completion of the work, remove all rubbish, waste, and discarded 
materials generated by the work from the project area .  Areas where the 
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Contractor has worked, including but not limited to, project areas, 
material storage sites, and borrow or disposal areas shall be left in a 
clean, well-graded, and well-drained condition.

3.1.3.1   Spoil Materials

Spoil materials removed from the track shall be disposed of off site at 
the Contractor's expense.  Spoil materials shall not be placed on the 
shoulders, in ditches, in drains, or in other areas where they would 
impede the flow of water away from the track.

3.1.4   Final Adjustments

Sixty calendar days after the track has been accepted and put into 
operation, perform, at no cost to the Government, necessary resurfacing 
adjustments to leave the track in alignment and on grade.

3.1.5   Tolerances for Finished Track

Completed track shall meet the following tolerances.  Track not meeting 
the tolerances specified below shall be repaired to meet these 
requirements, at no additional cost to the Government.

3.1.5.1   Gage

Track gage shall be within plus 1/4 inch or minus 1/8 inch of standard 
gage.

3.1.5.2   Alignment

Alignment shall be measured as the deviation of the mid-offset of a 62 ft 
line, with the ends of the line at points on the gage side of the line 
rail,  5/8 inch below the top of the railhead.  Either rail may be used as 
the line rail on tangent track; however, the same rail shall be used for 
the entire length of the tangent.  Alignment on tangents shall not deviate 
from uniformity more than 1/2 inch.

3.1.5.3   Track Surface

Track surface shall meet the following requirements:

a.  The runoff at the end of a raise shall not exceed 1/2 inch in any 31 ft
 of rail.

b.  The deviation from design profile on either rail at the mid-ordinate 
of a 62 ft chord shall not exceed 1/2 in.

c.  Deviation from zero cross level at any point on tangent shall not 
exceed 1/2 in.

d.  The difference in cross level between any two points less than 62 ft 
apart on tangents, and on curves between spirals shall not exceed 1/2 
in.
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3.2   INSTALLATION OF MISCELLANEOUS TRACK MATERIALS

3.2.1   Insulated Joints

Insulated joints shall be installed where indicated and in accordance with 
the manufacturer's installation instructions.

3.3   THERMITE WELDING PROCEDURES

3.3.1   End Preparation

Rails to be welded shall meet the requirements Section 2.2, 
"Specifications for Fabrication of Continuous Welded Rail" given in 
Chapter 4, Part 2 of AREMA Eng Man.  The rail ends shall be aligned in 
accordance with paragraph GAP AND ALIGNMENT.  Rail ends shall show no 
steel defects, dents, or porosity before welding.  Bolt holes shall not be 
made in, or permitted to remain in, the ends of the rail to be welded.  
One handling hole may be made in each end of welded string.  Rail ends 
containing such holes shall be cut off during track construction.  Rail 
which must be cut for any reason shall be cut square and clean by means of 
approved rail saws or abrasive cutting wheels in accordance with Chapter 5 
of AREMA Eng Man, Section 10.3, "Recommended Practice For Use of Abrasive 
Wheels".

3.3.1.1   Cleaning

The rails to be welded shall be cleaned of grease, oil, dirt, loose scale, 
and moisture to a minimum of 6 inch back from the rail ends, including the 
railhead surface.  Cleaning shall be accomplished by use of a wire brush, 
to completely remove dirt and loose oxide and by use of oxygen-acetylene 
torch to remove grease, oil and moisture.  A power grinder with an 
abrasive wheel shall be used to remove scale rust, burrs, lipped metal and 
mill brands which would interfere with the fit of the mold, for 2 inch on 
each side of the ends.

3.3.1.2   Gap and Alignment

The minimum and maximum spacing between rail ends shall be as specified by 
the rail welding kit manufacturer and the approved welding procedures.

a.  The ends of the rails to be welded shall be properly gapped and 
aligned to produce a weld which shall conform to the alignment 
tolerances below.  Alignment of rail shall be done on the head of the 
rail.  The rail gap and alignment shall be held without change during 
the complete welding cycle.

b.  Vertical alignment shall provide for a flat running surface.  Any 
difference of height of the rails shall be in the base.

c.  Horizontal alignment shall be done so that any difference in the width 
of heads of rails shall occur on the field side.  Horizontal offsets 
shall not exceed 0.04 in in the head and/or 0.12 inch in the base.

3.3.2   Surface Misalignment Tolerance

Combined vertical offset and crown camber shall not exceed 0.04 inch/feet 
at 600 degrees F or less.  Combined vertical offset and dip camber shall 
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not exceed 0.01 inch/feet at 600 degrees F or less.

3.3.3   Gage Misalignment Tolerance

Combined horizontal offset and horizontal kink camber shall not exceed 
0.04 inch/feet at 600 degrees F or less.

3.4   SAMPLING AND TESTING

Sampling and testing is the responsibility of the Contractor.  Submit one 
certified copy of Test Reports for each test performed on the ballast and 
subballast within 2 working days of the test completion.  Sampling and 
testing shall be performed by an approved commercial testing laboratory, 
or by the Contractor, subject to approval.  If the Contractor elects to 
establish testing facilities, approval of such facilities shall be based 
on compliance with ASTM D3740.  Work requiring testing will not be 
permitted until the Contractor's facilities have been inspected and 
approved.  The first inspection of the facilities will be at the expense 
of the Government and any subsequent inspections required because of 
failure of the first inspection shall be at the expense of the 
Contractor.  Such costs will be deducted from the total amount due the 
Contractor.

3.5   INSPECTION AND FIELD TESTING

Perform quality control inspection and field testing.

3.5.1   Track

Inspection shall be performed to ensure that all the requirements of these 
specifications are met.  Bolted joints shall be inspected for loose bolts 
and for smooth transitions between rails of different sections.  Rail, tie 
plates, and ties shall be checked to ensure that the rail is properly 
seated and has full bearing on the tie plate and tie.  Upon completion of 
construction, measurements of track gage, cross level, and alignment shall 
be taken and recorded at least once every 100 feet of track centerline 
length.  A copy of these measurements shall be provided to the Contracting 
Officer.

3.5.2   Additional Testing

3.5.2.1   Testing for Defects

Upon completion of the track construction, have the rail tested by 
ultrasonic methods.  Ultrasonic testing shall be done by a Contractor 
normally engaged in this type of testing with a minimum of 5 years of 
experience.  Submit results of the ultrasonic rail testing.  Results shall 
list defects and rail stationing.  Schedule a rail testing machine and 
notify the Contracting Officer of the type of machine and schedule.  
Contractor furnished rails which are found to have any detectable defect 
at that time shall be removed and replaced at no additional cost to the 
Government.  Contractor furnished joint bars and compromise joint bars 
that are found to be cracked or broken shall be removed and replaced at no 
additional cost to the Government.  Submit Data package 1 in accordance 
with Section 01 78 23 OPERATION AND MAINTENANCE DATA.
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TABLE VII
RECORD OF ITEMS REPAIRED OR REBUILT BY THE

ELECTRIC ARC WELDING METHOD AND GRINDING

Turnout 
Number:

Air Temp (C*) and Weather 
Conditions:

ITEM REBUILT DESCRIPTION WEIGHT LENGTH LH RH REINFORCED

Switch Point

Frog

Railroad 
Crossing

Guard Rails

Switch Point 
Protector

Rail (Ends)

Rail-Engine 
Burns

*NOTE:  Temperature to the nearest 1/2 degree.
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-------------------------------------------------------------------

  INSTALLATION_____________________________  WELD NUMBER ___________

  FINAL INSTALLED
    LOCATION ________________________  TRACK _______________________
    STATION  ________________________  RAIL  Left   Right   (Circle)

                                           AM
  DATE ______________  TIME ______________ PM (Circle)

  AIR TEMPERATURE  ________ F*.  WEATHER ___________________________
  RAIL TEMPERATURE ________ F*.          ___________________________

  WELD KIT MANUFACTURER ____________________________________________
  RAIL GAP
    NEAREST 1/16 IN  ________________
    RAIL CUT REQUIRED?                              YES  NO (Circle)
  BACK RAIL
    MANUFACTURER _______________________ USED RAIL? YES  NO (Circle)
    YEAR/MONTH ROLLED _________________  HEAT NUMBER _______________
                                                     _______________

  AHEAD RAIL
    MANUFACTURER _______________________ USED RAIL? YES  NO (Circle)
    YEAR/MONTH ROLLED _________________  HEAT NUMBER _______________
                                                     _______________

  REMARKS___________________________________________________________
         ___________________________________________________________
         ___________________________________________________________

  ULTRASONIC TEST DATE & RESULTS ___________________________________

  KIT MFG. REPRESENTATIVE
  PRESENT _________ WELDING FOREMAN ________________________________
          (Initial)                           (Signed)

  CONTRACTING OFFICER'S
  REPRESENTATIVE
  PRESENT     ___________  RECORDER ________________________________
               (Initial)                    (Signed)

              ___________  RECORDER ________________________________
               (Initial)                    (Signed)

--------------------------------------------------------------------
  FOR GOVERNMENT USE ONLY

  ULTRASONIC TEST DATE AND RESULTS _________________________________
--------------------------------------------------------------------
  *NOTE:  Determination will be made to the nearest 1/2 degree.

       -- End of Section --
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SECTION 40 95 00

INSTRUMENTATION AND CONTROLS
10/07

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C37.90 (2005) Standard for Relays and Relay 
Systems Associated With Electric Power 
Apparatus

IEEE C37.90.1 (2012) Standard for Surge Withstand 
Capability (SWC) Tests for Relays and 
Relay Systems Associated with Electric 
Power Apparatus

IEEE C62.41.1 (2002; R 2008) Guide on the Surges 
Environment in Low-Voltage (1000 V and 
Less) AC Power Circuits

IEEE C62.41.2 (2002) Recommended Practice on 
Characterization of Surges in Low-Voltage 
(1000 V and Less) AC Power Circuits

IEEE Stds Dictionary (2009) IEEE Standards Dictionary: Glossary 
of Terms & Definitions

INTERNATIONAL ELECTROTECHNICAL COMMISSION (IEC)

IEC 61131-3 (2013) Programmable Controllers - Part 3:  
Programming Languages

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI C12.1 (2008) Electric Meters Code for 
Electricity Metering

NEMA 250 (2008) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA ICS 1 (2000; R 2008; E 2010) Standard for 
Industrial Control and Systems: General 
Requirements

NEMA ICS 2 (2000; R 2005; Errata 2008) Standard for 
Controllers, Contactors, and Overload 
Relays Rated 600 V

NEMA ICS 3 (2005; R 2010) Medium-Voltage Controllers 
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Rated 2001 to 7200 V AC

NEMA ICS 4 (2010) Terminal Blocks

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014) National Electrical Code

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)

NIST SP 250 (1991) Calibration Services Users Guide

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

47 CFR 15 Radio Frequency Devices

UNDERWRITERS LABORATORIES (UL)

UL 1059 (2001; Reprint Oct 2011) Standard for 
Terminal Blocks

UL 508 (1999; Reprint Oct 2013) Industrial 
Control Equipment

1.2   DEFINITIONS

Definitions, Symbols, and engineering unit abbreviations shall conform to 
IEEE Stds Dictionary , as applicable.

1.3   SYSTEM DESCRIPTION

The  instrumentation and control system shall be used to monitor and 
control the operation of HVAC and retractable roof systems as specified 
and in accordance with the sequence of control and control schematics 
shown on the drawings.  The control system shall provide for operator 
interaction, overall control system supervision, and  equipment control 
and monitoring.  Provide hardware configured and sized to support 
expansion as specified and shown on the drawings.

1.3.1   General Requirements

The control system shall consist of a local,  wall-recessed control panels 
for basic monitoring and control of the HVAC equipment and the retractable 
roof system  motors and VFDs. Each control system enclosure  shall contain 
the station PLC and  accessories. The PLC and VFDs shall communicate via 
Ethernet/IP (Industrial Protocol) over Ethernet cable (CAT5e). Note that 
when "Enclosure(s)" is capitalized within a sentence in the following 
sections it refers to the RAE-4/SP-6, DRE-7, and M-140-3/4 Enclosures.  
Otherwise, it refers to control panel enclosures.    

1.3.2   Operation

The control system provided under this specification shall operate using 
PLCalgorithms or ladder logic type and supervisory control to provide the 
required sequence of operation for the HVAC and retractable roof systems.  
Input data to the controller shall be obtained by using instruments and 
controls interfaced to mechanical systems and other systems as shown and 
specified.  All required setpoints, settings, alarm limits, and sequences 
of operation shall be as identified in the sequences of operation shown 
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below.  The number and location of control panels shown on drawings shall 
be provided as a minimum.

1.3.2.1   HVAC System Operation Description

The HVAC system for the DRE-7, M-140-3, M-140-4, and the RAE-4/SP-6 
Enclosures shall be from the wall-recessed Local Control Panels (LCP) 
located in each of the Enclosures. The control panels shall provide 
control interface for setting supply airflow, discharge air temperature, 
space temperature, and Enclosure differential pressure via exhaust and 
supply dampers. 

The enclosure space temperature shall be controlled with a split heat pump 
for heating and cooling, and a supplemental electric duct heater for the 
winter season. The Basis of Design for the heat pump is the Trane Model 
TWA240E (TWA180E for DRE-7) with ReliaTel™ control module(s).  The 
Reliatel™ control module shall communicate to the enclosure PLC via a 
BACnet MS/TP serial to Ethernet/IP gateway. The PLC shall enable the heat 
pump's internal controller which automatically controls internal processes 
of the heat pump operation, i.e. self-diagnostic checks, defrost control, 
and heating/cooling cycles which shall automatically change to heat or 
cool in response to sufficient space temperature change.

A duct-mounted supply air temperature sensor and inside zone sensor shall 
be connected to the LCP and used as feedback to the heat pump.  The space 
temperature setpoint shall be written from the PLC to the heat pump 
controller, via the Ethernet/IP to BACnet gateway, based on a seasonal 
schedule.  Monitoring of the heat pump status of the RAE-4/SP-6, DRE-7, 
and the M-140-3 and -4 Enclosures shall also be via the gateway to the PLC 
and displayed on the control panel HMI.  Control of the ACE temperature 
and pressure shall be via a direct link from the RADCON technician's booth 
HMI to the RTU controller via the BACnet/IP to BACnet MS/TP gateway.

The heat pump shall be enabled whenever the recirculation fan is running, 
confirmed through the associated fan pressure switch. The heat pump 
control module shall be interlocked with the supply air fan to ensure the 
heat pump shuts down when the fan is not running.  The heat pump trouble 
indicator L.E.D. on the Enclosure control panel shall receive its signal 
from the heat pump controller via the gateway communication module and the 
PLC, and shall flash at one (1) Hz in the event of a heat pump 
malfunction.  The L.E.D. shall automatically stop flashing when the alarm 
is cleared.

Control of the supply and exhaust air flows, shall be from the HMI via fan 
speed and exhaust damper control.  Arrangements allow the user to quickly 
modulate dampers and fan speed to pre-set configurations depending on 
their needs. In arrangement mode the supply fan speed 
Proportional-Integral (PI) controller in the PLC shall receive a flow 
setpoint from a numeric entry control on the HMI. The Process Variable, or 
Present Value (PV) for the supply air PI loop shall be the calculated 
difference between the return air flow station value and the exhaust air 
flow station value.  In Manual mode, the setpoint, in percent (%) of full 
speed, shall be entered into a numeric entry control, and/or increment and 
decrement arrows adjacent to the numeric entry control.

A supply air damper (on enclosure ductwork) shall be electrically actuated 
and modulated through the LCP to create back pressure as needed to exhaust 
recirculation airflow. The supply damper shall shut whenever the fan is 
off and return to its previous position upon restart. 
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Similar functionality shall be made available for the negative 
differential pressure control.  In arrangement mode the Exhaust air flow 
control damper located downstream of the recirc fan shall allow for manual 
modulation to adjust negative differential pressure (dP) through the LCP.  
The negative dP process value (PV) shall come from a differential pressure 
transmitter in the Enclosure with the High pressure port referenced to the 
outside of the enclosure and the low pressure port reference to the inside 
pressure.  In Manual mode the operator shall enter a fixed damper position 
via a numeric entry control, or increment and decrement arrows, on the 
HMI.  The Exhaust Air damper shall close when the recirculation fan is not 
running.

Makeup air shall be controlled with a manually (Hand) actuated, blast 
gate, mounted in the passageway personnel door.

1.3.2.2   Engineered Ventilation

The RAE-4/SP-6 shall have six (6) drape ventilation flex hoses that will 
draw air from each side of the hull (for a total of 12). Design criteria 
is based on flow through eight (8) flex hoses.  The six drape lines shall 
be connected to a main exhaust header located on each side of the hull in 
the coaming area below the RAE-SP-6 floor. Flex hoses and mechanical quick 
disconnect fitting will be provided by PNSY to connect to each engineered 
vent. The air flow in each flex line shall be monitored with a 
differential pressure transmitter and controlled with an electrically 
actuated damper with a manual override, installed in the fixed, metallic 
portion of the branch connections.  The measured flow rates shall be 
inputs to PI loops which shall calculate airflow in CFM based on the 
differential pressure signal sent from the transmitter. This calculation 
also involves flow station free area and a K-factor supplied by the 
airflow station manufacturer. Dampers are modulated through the LCP to 
achieve desired flow. The Enclosure control panel shall have provisions 
for monitoring and controlling all twelve (12) flex lines from the HMI.  

Engineered ventilation control for the M-140-3/4 and the DRE-7 shall be 
via two (2) flexible ducts connected to a wye fitting that connects 
directly to the recirculation fan return air ductwork. The engineered 
ventilation airflow shall be monitored and controlled in arrangement mode 
via a differential pressure transmitter and connected to the Enclosure 
PLC. The measured flow rates shall be inputs to PI loops which shall 
calculate airflow in CFM based on the differential pressure signal sent 
from the transmitter. This calculation also involves flow station (duct) 
free area and a K-factor supplied by the airflow station manufacturer.  
Engineered ventilation airflows shall be displayed on the LCP HMI 
terminal. Each of the two flex hose connections shall be equipped with an 
electrically actuated damper, with manual override, for flow control. The 
operator shall monitor the total air flow while adjusting the flow control 
damper via adjustments on the LCP screen. All dampers shall shut when the 
assocaited fan is off and open to their previous position when the fan is 
cycled on.

1.3.2.3   Sequence of Operation

a. HVAC Skid, Recirculation And Exhaust

a. Monitor and control operations of the recirculation fan, heat 
pump, supply and exhaust dampers, return airflow and exhaust 
airflow. Integrate the factory heat pump controls for remote 
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operation of the heat pump and auxilary heater.

b. Upon activation of the recirculation fan through the local 
control panel (LCP), the supply damper and exhaust damper shall 
open. Fan shall begin to ramp up to set point on the LCP after 90 
seconds to ensure dampers are fully open. Heat pump controller 
shall be enabled and and control discharge air temperature in 
order to maintain space temperature setpoint as read by the zone 
sensor and current space temperature setpoint. The integral heat 
pump controller shall determine heating or cooling modes based on 
space temperature and outdoor air temperature.

c. Recirculation fan speed shall be set by the user through the 
LCP as a constant volume. The return and exhaust airflow shall be 
monitored and controlled in arrangement mode via a differential 
pressure transmitter and connected to the LCP. The measured flow 
rates shall be inputs to PI loops which shall calculate airflow in 
CFM based on the differential pressure signal sent from the 
transmitter. This calculation also involves flow station (duct) 
free area and a K-factor supplied by the airflow station 
manufacturer.

High and low airflow limits shall be set by the Local Control 
Panel (LCP) located as described below. Fan speed shall be 
manually modulated between these setpoints via local control panel 
in each work area by the user. An algorithm shall calculate supply 
flow by subtracting the exhaust flow from the fan inlet flow. The 
high limit shall be the flow which produces 600 feet per minute 
past the respective heat pump coil (to be calculated based on 
approved coil size) and the low limit shall be set to the minimum 
safe operating point as dictacted by the fan motor manufacturer to 
prevent overheating. In no case, however, shall the fan inlet flow 
exceed the scheduled max filter housing flow.

d. Pressure switch located on the inlet of the fan and associated 
VFD shall signal "Recirc Fan On" at local control panel (LCP), 
remote control panel (RCP) and Access Control Enclosure (ACE) 
building to prove system is running. Similary, a pressure switch 
on the particulate sample probe tubing shall indicate positive 
flow.

e. Through an iterative process, the fan, exhaust and supply 
damper as needed, and engineered vent damper(s) are modulated 
through the LCP to achieve a negative differential pressure (dp) 
in the space of -0.1 To -0.2" Wg while also satisfying a 
downward/supply air flow dependent on the user's needs.

f. Makeup air is normally provided by means of infiltration. If 
infiltrated airflow is not sufficient to provide the required 
exhaust airflow, or the space pressure becomes too low, door 
mounted blast gates shall be manually modulated open as needed to 
bring in additional air through the passageways.

g. Heating and cooling control through the heat pump and auxiliary 
electric heat shall modulate supply air temperature based on 
signal from the associated space temperature sensor to maintain 
space temperature. Max heating supply temperature shall be 120 deg 
f and min cooling temperature shall be 52 deg, set to the values 
indicated on the design documents. Upon fan proving, the PLC shall 
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enable the heat pump's internal controller which automatically 
controls internal processes of the heat pump operation, i.e. 
self-diagnostic checks, defrost control, and heating/cooling 
cycles which shall automatically change to heat or cool in 
response to sufficient space temperature change.

With a request for cooling the internal controls stages the 
cooling circuits. Zone temperature setpoint signal is sent from 
the LCP set by the user to energize switchover valves (through 
internal controller) for the duration of cooling mode and do not 
change states until the unit is OFF of transitions to heat mode. 

When a request for heating occurs, the mechanical heat 
(compressors) turns on through 2-step heating process. Unit shall 
stage according to proportional/integral controls. Heat pump 
controls shall not turn off the fan when there are no heat 
requests. Auxiliary heat (electric duct heater) is enabled through 
the internal controls if the zone temperature is below setpoint 
and not recovering at a rate of at least 6 degrees F per hour (0.1 
degree F per min). A 9 minute stage-up delay is provided for each 
stage of heat to allow for recovery temperature to begin. Stages 
of electric heat are enabled and energized as necessary to meet  
heating demand and must be interlocked with the assocaited 
electric duct heater controller. 

Demand defrost is initiated through the heat pump integral 
controller when the outdoor air temperature is below 52 degrees F 
and the outdoor coil temperature drops below 33 degrees F. Outdoor 
fan condenser will de-energize, switchover valve output will 
energize, and the first stage of auxiliary heat energizes. Each 
circuit shall enter defrost independantly based on its associated 
outdoor coil temperature, outdoor air temperature, and its total 
accumulated run time. The circuit will leave defrost, during 
normal conditions, when the outdoor coil temperature reaches the 
outdoor temperature +47 degrees F. Termination of the defrost 
cycle shall include a soft start delay of 5 seconds. To avoid 
excessive defrost cycling and wear on the compressors, mechanical 
heat (compressors) shall be disabled and auxiliary electric heat 
enabled at outdoor air temperatures below 33 degrees F (adj).

h. Electric duct heater shall be disabled when the recirculation 
airflow falls below 4,000 cfm (adj) or minimum flow as required by 
manufacturer. Airflow shall be determined by algorithm described 
in part B. The pressure switch on the inlet side of the fan shall 
serve as the air flow interlock to enable/disable the electric 
duct heater.

i. Fan speed and damper positions shall not modulate automatically.

j. Engineered ventilation dampers shall modulate through the local 
control panel by user input and display airflow accordingly based 
on coordinated damper tags.

k. Particulate sampling flow in the exhaust duct shall be achieved 
by manually adjusting flow through the sampling tube connected to 
the inlet of the fan by a variable-area flow meter. Reference the 
particulate sample duct probe and variable area flow meter on the 
design system schematic drawings.        
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l.   Upon total power failure, the recirculation fan will restart 
per paragraph 2, "power failure recovery".

 
    2. Power failure recovery
    

a. In the event of a power loss to the HVAC systems the LCP shall 
retain all system setpoints.

b. Upon return of power all systems shall be automatically 
restarted and returned to previous setpoints.

c. Enclosures shall be restarted in the following order with a 5 
second delay between confirmed starts:
 1. RAE-SP-6/RAE-4
 2. M-140-3
 3. M-140-4
 4. DRE-7

   3. Electric unit heaters (EUH)
    

a. All EUH's shall operate to maintain thier adjustable thermostat 
setpoint.     

1.3.2.4   Retractable Roof Operation

The roof retraction system shall be enabled from a key switch on the front 
door of the control panel. The traction motors shall be operated from 
momentary, non-illuminated pushbuttons on the control panel. Once enabled, 
one or both roof panels can be operated at any time. The roof panels shall 
be capable of changing direction in mid travel. The pushbuttons must be 
held in to operate the motors.  Releasing the pushbutton shall stop the 
motors.

The roof traction motors shall operate at two speeds utilizing variable 
frequency drives (VFDs), depending on the roof panel location along its 
travel.  Initially the roofs open at a slow speed of 15 fpm (adjustable) 
and then shift to a faster speed of 30 fpm (maximum, adjustable) in 
between the end limits.  The roofs slow to the slower speed when 
approaching either the open or closed position. Two limit switches located 
on each end of the roof travel limits shall be used for shifting the roof 
speed, and then stopping the panel at the end position.

Each moveable roof section will have two motors controlled by a single 
VFD. The VFD shall operate in Volts/Hertz mode. Each motor shall have an 
overload relay. Torque boosts shall be adjusted manually to allow for 
proper operation.

The roof VFDs shall be controlled through a PLC with hardwired inputs and 
outputs for the pushbuttons and roof position.  A indicator shall be 
provided on the HMI of the Local Control Panel in the event of a VFD fault 
or COM error.  The Trouble L.E.D. shall automatically stop flashing when 
the fault is cleared. The PLC shall monitor the VFDs over an Ethernet 
communication network using EThernet/IP protocol. Operation of the roof 
motors from the VFD operator interface terminal shall be disabled.

1.3.2.5   System Dependency

Each building system shall be independent of each other. No fault or 
failure of HVAC system shall prevent operation of roof system. No fault or 
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failure of the roof system shall prevent operation of the HVAC system.

1.3.3   Points

Inputs to and outputs from the control system shall be in accordance with 
the Input/Output (I/O) Summary Table shown on the drawings as a minimum 
and shall be as required to provide a functioning system.  Each connected 
analog output (AO), analog input (AI), digital output (DO), digital input 
(DI), pulse accumulator (PA) input and other input or output device 
connected to the control system shall represent a "point" where referred 
to in this specification.

1.3.4   Operation and Maintenance Data Requirements

Outline the step-by-step procedures required for system startup, operation 
and shutdown.  Include in the instructions layout, wiring and control 
diagrams of the system as installed, the manufacturer's name, model 
number, service manual, parts list and a brief description of all 
equipment and their basic operating features.

List routine maintenance procedures, possible breakdowns and repairs and 
trouble shooting guides.

The Contractor shall submit O&M Manuals invidually for each enclosure 
system as follows:

M-140-3 Instrumentation and Control System
M-140-4 Instrumentation and Control System
DRE-7 Instrumentation and Control System
ACE-3 Instrumentation and Control System
RAE Instrumentation and Control System

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

Submit in booklet form, indexed to the unique identifiers, 
consisting of data sheets that document compliance with the 
specification.  Where multiple components are shown on a catalog 
cut, mark the application specific component.

SD-02 Shop Drawings

Installation; G, AE
Wiring; G, AE

M-140-3 Control System Drawings; G, AE
          M-140-4 Control System Drawings; G, AE

RAE Control System Drawings; G, AE
DRE-7 Control System Drawings; G, AE
ACE-3 Control System Drawings; G, AE

M-140-3 Control Panel Screen Layouts; G, AE
          M-140-4 Control Panel Screen Layouts; G, AE
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RAE Control Panel Screen Layouts; G, AE
DRE-7 Control Panel Screen Layouts; G, AE
ACE-3 Control Panel Screen Layouts; G, AE

SD-03 Product Data

Control and Sensor Wiring; G, AE
Factory Test Procedure; G, AE
Control System Components; G, AE
Limit Switches; G, AE

          Limit Switches; G, AE
Zone Sensor; G, AE

SD-06 Test Reports

M-140-3 Factory Test Report; G, AE
          M-140-4 Factory Test Report; G, AE

RAE Factory Test Report; G, AE
DRE-7 Factory Test Report; G, AE
ACE-3 Factory Test Report; G, AE

M-140-3 Testing, Adjusting and Commissioning; G, AE
M-140-4 Testing, Adjusting and Commissioning; G, AE

          RAE Testing, Adjusting and Commissioning; G, AE
DRE-7 Testing, Adjusting and Commissioning; G, AE
ACE-3 Testing, Adjusting and Commissioning; G, AE

M-140-3 Performance Verification Test(PVT); G, AE
          M-140-4 Performance Verification Test(PVT); G, AE

RAE Performance Verification Test(PVT); G, AE
DRE-7 Performance Verification Test(PVT); G, AE
ACE-3 Performance Verification Test(PVT); G, AE

SD-10 Operation and Maintenance Data

M-140-3 Training Manual; G
M-140-4 Training Manual; G
DRE-7 Training Manual; G
ACE-3 Training Manual; G
RAE Training Manual; G
M-140-3 Instrumentation and Control System; G

          M-140-4 Instrumentation and Control System; G
DRE-7 Instrumentation and Control System; G
ACE-3 Instrumentation and Control System; G
RAE Instrumentation and Control System; G

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT

2.1.1   Standard Products

Materials and equipment shall be standard unmodified products of a 
manufacturer regularly engaged in the manufacturing of such products.  
Units of the same type of equipment shall be products of a single 
manufacturer.  Items of the same type and purpose shall be identical and 
supplied by the same manufacturer, unless replaced by a new version 
approved by the Government.
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2.1.2   Nameplates

Each major component of equipment shall have the manufacturer's name and 
address, and the model and serial number in a conspicuous place.  
Laminated plastic nameplates shall be provided for equipment devices and 
panels furnished.  Each nameplate shall identify the device, such as fan 
"F-1" or motorized damper "MD-01" and as shown on the Drawings.  Labels 
shall be coordinate with the schedules and the process and instrumentation 
drawings.  Laminated plastic shall be 1/8 inch thick, white with black 
center core.  Nameplates shall be a minimum of 1 by 3 inches with minimum 
1/4 inch high engraved block lettering.  Nameplates for devices smaller 
than 1 by 3 inches shall be attached by a nonferrous metal chain.  All 
other nameplates shall be attached to the device.

2.1.3   Zone Sensor

Provide wall mounted Zone Sensor for space temperature monitoring and HVAC 
skid control. Sensor shall be wire wound nickel-iron RTD. Unit shall be 
flush surface-mount with stainless steel plate cover and insulated back 
mounted to single gang back box. Accuracy shall be +/- 0.6 degrees F.

2.2   GENERAL REQUIREMENTS

Electrical equipment shall conform to Section 26 20 00 INTERIOR 
DISTRIBUTION SYSTEM.  Equipment and wiring must be in accordance with 
NFPA 70 , with proper consideration given to environmental conditions such 
as moisture, dirt, corrosive agents, and hazardous area classification.  

2.3   MONITORING AND CONTROL PARAMETERS

The control system shall be complete including sensors, field 
preamplifiers, signal conditioners, offset and span adjustments, 
amplifiers, transducers, transmitters, control devices, engineering units 
conversions and algorithms for the applications; and shall maintain the 
specified end-to-end process control loop accuracy from sensor to display 
and final control element.  Control equipment enclosures shall be powered 
by a 120 vAc, single phase, 60 Hz power source, with local transformers 
included as needed for signal transmission and subsystem operation.  
Connecting conductors shall be suitable for installed service.  All 
control system components shall be submitted for review.

2.4   CONTROL PANEL

A remote control panel shall be provided to control the roof movement of 
the RAE-4/SP-6 and M-140 Enclosures, and shall be wired back to the Local 
Control Panel (LCP) and PLC. The roof controls for the DRE-7 shall be 
located on the DRE-7 LCP. The control panels shall comply with UL 508 and 
the NEC. Short circuit rating of the panel shall be as required based on 
the short circuit capacity of the supply circuit. The control panel 
enclosure shall house the VFDs, contactors and relays, and all necessary 
components for a fully functioning, UL508 control panel.

The control panel enclosure shall be wall-recessed and as shown on the 
drawings. Dimensions shall be as required to house all the required 
components with the recommended spacing between components per UL 508 and 
the NEC Article 409.

A PLC shall be provided for control and monitoring of the roof retraction 
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system. The PLC shall have sufficient memory and CPU speed for the 
application. A PLC fault shall cause the roof "Trouble" LEDs to turn on 
without flashing. The PLC shall have 20% spare digital input/output 
channels. The PLC shall have ethernet/IP capability. Refer to Section 40 
95 00 INSTRUMENTATION AND CONTROL for detailed PLC specifications.

A three-phase motor contactor with mechanically-linked contacts shall 
provide electromechanical disconnection of the motor from the drive. An 
auxilliary contact on the contactor shall monitor its status via the PLC.  
Activation of the E-stop circuit shall cause both "Trouble" LEDs to flash 
at 1 Hz.

Control switches, pushbuttons, and pilot lights shall be 30mm, heavy duty,
oiltight and corrosion resistant NEMA type 4X. Contacts of
switches and pushbuttons shall be rated 10 amperes. Pilot lights shall be
push-to-test type with L.E.D. lamps. Pushbuttons shall be the 
non-illuminated type. The devices shown on the Drawings shall be provided, 
and mounted in the door of the control panel. All devices shall be 
provided with engraved plastic nameplates. Devices shall be grouped 
together and clearly identified according to the roof panel that they are 
associated with.

A keyswitch shall be provided on the control panel to enable or disable 
control power to the VFDs and gearmotors.  Disabling the control power to 
the VFDs shall prevent operating the roof motors. A "Control Power" L.E.D. 
on the control panel shall illumate when control power is enabled.

2.5   PROGRAMMABLE LOGIC CONTROLLER (PLC)

2.5.1   PLC General Requirements

The basis of design model for the PLC is the Allen-Bradley Micrologix or 
CompactLogix series. The PLC shall be micro-processor based, capable of 
receiving discrete and analog inputs and, through programming, shall be 
able to control discrete and analog output functions, perform data 
handling operations and communicate with external devices.  The PLC shall 
meet the requirements of Class A computing devices, and shall be labeled 
as set forth in 47 CFR 15  and shall be able to withstand conducted 
susceptibility test as outlined in NEMA ICS 1 , NEMA ICS 2 , NEMA ICS 3 , and 
IEEE C37.90.1 .  The PLC shall function properly at temperatures between 32 
and 122 degrees F at 5 to 95 percent relative humidity non-condensing and 
shall tolerate storage temperatures between minus 40 and plus 140 degrees F
 at 5 to 95 percent relative humidity non-condensing.

The PLC shall be compatible with National Instruments LabView software.

2.5.2   Modular PLC

The PLC shall be based on a modular, field expandable design allowing the 
system to be tailored to the process control application.  The system 
shall be expandable through the use of additional hardware and/or user 
software.  As a minimum, the PLC shall include a mounting backplane, power 
supply module, central processing unit (CPU) module, Ethernet/IP 
communications module, and input/output (I/O) modules.  The modules shall 
be grouped together in a mounting rack or cabinet.  The mounting rack 
backplane shall provide the communications mechanism to fully integrate 
the individual modules located within the rack.    The use of wire 
connectors between modules will not be allowed.  The rack size shall be as 
needed to hold the equipment necessary while performing the required 
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control functions.  The system configuration shall allow for the removal 
and/or installation of modules under power.

2.5.2.1   Central Processing Unit (CPU) Module

The CPU module shall be a self contained, microprocessor based unit that 
provides time of day, scanning, application (ladder rung logic) program 
execution, storage of application programs, storage of numerical values 
related to the application process and logic, I/O bus traffic control, 
peripheral and external device communications and self diagnostics.

2.5.2.2   Communications Module

The PLC communications module shall provide communication capability with 
the VFDs.  The communication modules shall utilize Ethernet communication 
architecture and Ethernet/IP protocol.  

2.5.2.3   Power Supply Module

One or more power supply modules shall be provided as necessary to power 
other modules installed in the same cabinet.  

a.  Power supply modules shall use AC power with a nominal voltage of 
120 vAc plus or minus 5 percent.  The power supply module shall 
monitor the incoming line voltage level and shall provide over current 
and over voltage protection.  If the voltage level is detected as 
being out of range the power supply module shall continue to provide 
power for an adequate amount of time to allow for a safe and orderly 
shutdown.  Power supply modules shall be capable of withstanding a 
power loss for a minimum of 20 milliseconds while still remaining in 
operation and providing adequate power to all connected modules.

b.  Each power supply module shall be provided with an on-off switch 
integral to the module.

c.  Power supply modules shall be provided with an indicating light 
which shall be lit when the module is operating properly.

2.5.2.4   Input/Output (I/O) Modules

Modules shall be self contained, microprocessor based units that provide 
an interface to field devices.  The module shall be located in the same 
mounting rack as the other PLC components.  The unit shall plug directly 
into the backplane of the mounting rack.  Each module shall contain visual 
indication to display the on-off status of individual inputs or outputs.

2.5.3   Program Storage/Memory Requirements

The CPU shall utilize the manufacturer's standard non-volatile memory for 
the operating system.  The controller shall have electronically erasable, 
programmable, read only memory (EEPROM) for storage of user programs and 
battery backed RAM for application memory.  The EEPROM shall be loaded 
through the controller keypad, central station or through the use of a 
laptop computer.  The CPU memory capacity shall be based on the system's 
control requirements.  The memory capacity shall be sized such that, when 
the system is completely programmed and functional, no more than 50 
percent of the memory allocated for these purposes is used.
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2.5.4   Input/Output Characteristics

Each controller shall allow for analog inputs, analog outputs, discrete 
inputs and discrete outputs.  The number and type of inputs and outputs 
for the system shall be as shown on the drawings and shall comply with the 
sequence of control.  The system capacity shall include a minimum of 20 
percent spare input and output points (no less than two points) for each 
point type provided.  During normal operation, a malfunction in any 
input/output channel shall affect the operation of that channel only and 
shall not affect the operation of the CPU or any other channel.  Analog 
input circuits shall be available in 4-20 mA.  Discrete input circuits 
shall be available in 10-30 VDC  or 79-132 vAC as required for interfacing 
with the roof retraction and HVAC systems.  All input circuits shall have 
a minimum optical isolation of 1500 VRMS and shall be filtered to guard 
against high voltage transients from the externally connected devices.  
Analog output circuits shall be available in 4-20 mA.  Discrete output 
circuits shall be available in 10-30 vDc, 79-132 vAc, or as 
potential-free, isolated relay contacts as required for interfacing with 
the roof retraction systems.  All output circuits shall have a minimum 
optical isolation of 1500 VRMS and shall be filtered to guard against high 
voltage transients from the externally connected devices.

2.5.5   Wiring Connections

Wiring connections shall be heavy duty, self lifting, pressure type screw 
terminals to provide easy wire insertion and secure connections. Twist-on 
wire connectors are not acceptable.  The terminals shall accept two #14 
AWG wires and shall be touch-safe to prevent accidental contact with live 
terminals.    The terminal blocks shall have write-on areas for 
identification of the external circuits.

2.5.6   On-Off Switch

Each controller shall be provided with an integral on-off power switch and 
an external circuit breaker rated per the manufacturer's specifications.  
The circuit breaker shall also serve as an on/off switch for the CPU and 
shall be clearly labeled as to its function.

2.5.7   Diagnostics

Each PLC shall have diagnostic routines implemented in firmware.  The CPU 
shall continuously perform self-diagnostic routines that will provide 
information on the configuration and status of the CPU, memory, 
communications and input/output.  The diagnostic routines shall be 
regularly performed during normal system operation.  A portion of the scan 
time of the controller shall be dedicated to performing these housekeeping 
functions.  In addition, a more extensive diagnostic routine shall be 
performed at power up and during normal system shutdown.  The CPU shall 
log input/output and system faults in fault tables which shall be 
accessible for display.  When a fault affects input/output or 
communications modules the CPU shall shut down only the hardware affected 
and continue operation by utilizing the healthy system components.  All 
faults shall be annunciated at the PLC.  Diagnostic software shall be 
useable in conjunction with the portable tester.

2.5.8   Accuracy

Controllers shall have an accuracy of plus or minus 0.25 percent of input 
span.
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2.6   PLC SOFTWARE

All PLC software described in this specification shall be furnished as 
part of the complete control system.

2.6.1   Operating System

The PLC shall be provided with the manufacturer's standard operating 
system software package.  The PLC shall maintain a point database in its 
memory that includes all parameters, constraints and the latest value or 
status of all points connected to the PLC.  Execution of the PLC 
application programs shall use the data in memory resident files.  The 
operating system shall support a full compliment of process control 
functions.  It shall be possible to define these functions using a mix of 
function blocks, ladder logic diagrams, sequential function charts and 
text programming.  Programming methods and interactions shall be based on 
IEC 61131-3 .  A combination of the programming methods shall be possible 
within a single controller.  The operating system shall allow loading of 
software locally or from the central station and data files from the 
portable tester.  It shall also support data entry and diagnostics using 
an operator interface panel attached directly to the PLC.  

2.6.1.1   Startup

The PLC shall have startup software that causes automatic commencement of 
operation without human intervention, including startup of all connected 
I/O functions.  A PLC restart program based on detection of power failure 
at the PLC shall be included in the PLC software.  The restart program 
shall include start time delays between successive commands to prevent 
demand surges or overload trips.

2.6.1.2   Failure Mode

Upon failure for any reason, each PLC shall perform an orderly shutdown 
and force all PLC outputs to a predetermined (failure mode) state, 
consistent with the failure modes shown and the associated control device.

2.6.2   Functions

The controller operating system shall be able to scan inputs, control 
outputs, and read and write to its internal memory in order to perform the 
required control as indicated in the sequence of control on the drawings.  
The controller shall periodically perform self diagnostics to verify that 
it is functioning properly.

2.6.2.1   Analog Monitoring

The system shall measure and transmit all analog values including 
calculated analog points.

2.6.2.2   Logic (Virtual)

Logic (virtual) points shall be software points entered in the point 
database which are not directly associated with a physical I/O function.   
Logic (virtual) points shall be analog or digital points created by 
calculation from any combination of digital and analog points, or other 
data having all the properties of real points, including alarms, without 
the associated hardware.  Logic (virtual) points shall be defined or 
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calculated and entered into the database.  The calculated analog point 
shall have point identification in the same format as any other analog 
point.

2.6.2.3   State Variables

If an analog point represents more than two (up to 8) specific states, 
each state shall be nameable.  For example, a level sensor shall be 
displayed at its measured engineering units plus a state variable with 
named states usable in programs or for display such as low 
alarm/low/normal/high/high alarm.

2.6.3   Alarm Processing

The PLC shall have alarm processing software for indicating a general 
fault condition for all real and virtual points connected to the PLC. In 
the event of a fault in one of the VFDs the respective indicator on the 
control panel display shall flash at 1 Hz.

2.6.3.1   Digital Alarms

Digital alarms are those abnormal conditions indicated by DIs as specified 
and shown.  The system shall automatically suppress analog alarm reporting 
associated with a digital point when that point is turned off. Any single 
alarm shall not cause other functionality of the PLC to be lost.

2.6.3.2   Analog Alarms

Analog alarms are those conditions higher or lower than a defined value, 
as measured by an AI.  Analog readings shall be compared to predefined 
high and low limits, and alarmed each time a value enters or returns from 
a limit condition.  Unique high and low limits shall be assigned to each 
analog point in the system.  

2.6.4   Resident Application Software

Provide resident applications programs developed in accordance with 
paragraph Graphical Object Oriented Programming to achieve the sequences 
of operation, parameters, constraints, and interlocks necessary to provide 
control of the process systems connected to the control system.  All 
application programs shall be resident in the PLC and shall execute in the 
PLC, and shall coordinate with each other, to insure that no conflicts or 
contentions remain unresolved.

2.6.4.1   Program Inputs and Outputs

Use program inputs listed for each application program to calculate the 
required program outputs.  Where specific program inputs are not 
available, a "default" value or virtual point appropriate for the 
equipment being controlled and the proposed sequence of operation shall be 
provided to replace the missing input, thus allowing the application 
program to operate.

2.6.4.2   Failure Mode

In the event of a PLC failure, the controlled equipment shall cease to 
function via the control panel, and the roof sections shall be operated in 
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manual mode. 

2.7   CONTROL PANELS

2.7.1   Components

2.7.1.1   Enclosures

The Local Control Panel enclosure shall house the PLC and all necessary 
componts for a fully functioning, UL508 control panel. The enclosure for 
the Control Panels shall be wall-recessed and conform to the requirements 
of NEMA 250 Type 1, powder coated steel, and configured for rear-entry of 
power and control wiring.  Damaged surfaces shall be repaired and 
refinished using original type finish. The RAE-4/SP-6 and M-140 Roof 
Controls Panels (RCP) shall be separate from, and in addition to, the 
Local Control Panel (LCP)s. The enclosures for the Roof Control Panels for 
the RAE-4/SP-6 and M-140 shall be similar construction as the LCPs and as 
shown on the drawings.

2.7.1.2   Selector Switches

Selector switches shall comply with NEMA ICS 1 , NEMA ICS 2  and UL 508 .  
Selector switches shall be key-operated, heavy duty, round and shall mount 
in a 0.875 inch mounting hole.  The number of positions shall be as 
indicated on the drawings. Switches shall be rated for 600 volts, 10 
amperes continuous.  Selector switches shall be provided with a legend 
plate labeled as shown on the drawings.  Where indicated or required, dual 
auxiliary contacts shall be provided for the automatic position to provide 
position sensing at the central station or workstation.  Auxiliary 
contacts shall be rated for 10 A at 120 vAc as a minimum.  All keys shall 
be identical.

2.7.1.3   Push Buttons

Push buttons shall comply with NEMA ICS 1 , NEMA ICS 2  and UL 508 .  Push 
buttons shall be heavy duty, round and shall mount in a 0.875 inch (30 mm) 
mounting hole.  The number and type of contacts shall be as  required by 
the Sequence of Control.  Push buttons shall be rated for 600 volts, 10 
amperes continuous.  Push buttons shall be provided with a legend plate 
labeled as shown on the drawings.

2.7.1.4   Relays

Relays shall comply with IEEE C37.90  and derated for altitude above 1,500 
m.  Relays shall be as required by the Sequence of Control.  Relay coil 
shall be 24 vDc and shall be provided with matching mounting socket.  
Power consumption shall not be greater than 3 watts.

2.7.1.5   Terminal Blocks

Terminal blocks shall comply with NEMA ICS 4  and UL 1059 .  Terminal blocks 
for conductors exiting control panels shall be two-way type with double 
terminals, one for internal wiring connections and the other for external 
wiring connections.  Terminal blocks shall be "touch-safe" type andmade of 
bakelite or other suitable insulating material with full deep barriers 
between each pair of terminals.  A terminal identification strip shall 
form part of the terminal block and each terminal shall be identified by a 
number in accordance with the numbering scheme on the approved wiring 
diagrams.
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2.7.1.6   Touch Panel

Touch panels shall comply with UL 508 . Touch panels shall be 15-inch color 
with the following features:

Screen Resolution: 1024 x 768 pixel XGA minimum
Colors: 64k
12-24 VDC powered

2.7.2   Panel Assembly

Control panels shall be factory assembled and shipped to the jobsite as a 
single unit.  Panels shall be fabricated as indicated and devices shall be 
mounted as shown or required.  Each panel shall be fabricated as a bottom 
or top-entry connection point for control system electrical power and  
control system wiring. Control panel shall have compartments to separate 
120 volts ac circuits from low voltage circuits. When control panel cover 
is opened no voltages above 30 volts shall be exposed.

2.7.3   Electrical Requirements

Each panel shall be powered by a dedicated  120 volts ac circuit,with a 
fuse, sized as required for the installed equipment, and a disconnect 
switch located inside the panel.  Wiring, including spares, shall 
terminate inside the panel on terminal blocks.  Electrical work shall be 
as specified in Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM and as shown 
on the drawings.

Control panel shall be compartmentalized to separate 120 volts ac 
terminals and wiring from low voltage control wiring. All 120 volts ac 
terminals shall be covered to allow front cover of control panel to be 
opened without exposing 120 votls ac terminals.

2.7.4   Power Line Conditioner

Each control panel shall be provided with a power line conditioner to 
provide both voltage regulation and noise rejection.  The power line 
conditioner shall be of the ferro-resonant design, with no moving parts 
and no tap switching, while electrically isolating the secondary from the 
power line side.  The power line conditioner shall be sized for 125 
percent of the actual connected kva load.  Characteristics of the power 
line conditioner shall be as follows:

2.7.4.1   85 Percent Load

At 85 percent load, the output voltage shall not deviate by more than plus 
or minus 1 percent of nominal voltage when the input voltage fluctuates 
between minus 20 percent to plus 10 percent of nominal voltage.

2.7.4.2   Load Changes

During load changes of zero to full load, the output voltage shall not 
deviate by more than plus or minus 3 percent of nominal voltage.  Full 
correction of load switching disturbances shall be accomplished within 5 
cycles, and 95 percent correction shall be accomplished within 2 cycles of 
the onset of the disturbance.
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2.7.5   Grounding

Control panel enclosures shall be equipped with a solid copper ground bus 
or equivalent.  The ground bus shall be securely anchored to the enclosure 
so as to effectively ground the entire structure.  Clamp-type terminals 
sized large enough to carry the maximum expected current shall be provided 
on the ground bus for grounding cables.  Where a definite circuit ground 
is required, a single wire not less than #10 AWG shall run independently 
to the panel ground bus and shall be fastened to the ground bus with a 
bolted terminal lug.  Cases of instruments, relays and other devices shall 
be effectively grounded through the enclosures steel structure unless 
otherwise indicated.  Insulated wiring having a continuous rated current 
of not less than the circuit fuse rating shall be used for grounding.  
Grounding terminals of power receptacles shall be solidly grounded to the 
panel enclosure.

2.7.6   Convenience Outlet

A 120 volt ac, 5 amp, ground fault interruption (GFI) type duplex 
convenience outlet shall be provided inside the panel.  The outlet circuit 
shall have a dedicated circuit breaker rated at 5 amps.

2.7.7   Panel Interior Light

The control panel shall be provided with an LED cabinet light.  The light 
shall be operated by a  switch mounted on the door of the enclosure.  The 
light shall be powered by the same circuit as the convenience outlet.

2.7.8   Heating System

The control panel enclosure shall be provided with a thermostatically 
controlled electric heater capable of maintaining an enclosure temperature 
of 45 degrees F when continuously exposed to an ambient temperature of -4 
degrees F.

2.7.9   Battery Backup

The control panel shall be provided with an internal battery to maintain 
operation of the control panel for a minimum of 12 hours if power is lost. 
Battery shall be sealed, maintenance-free, lithium batteries as the source 
for emergency power to the FACP.  Batteries shall contain suspended 
electrolyte.  The battery system shall be maintained in a fully charged 
condition by means of a solid state battery charger. The charger shall be 
capable of providing 150 percent of the connected system load and shall 
maintain the batteries at full charge.  Provide an automatic transfer 
switch to transfer the load to the batteries in the event of the failure 
of primary power.

2.8   Ethernet Switch

Switches shall be IEEE Std 802.3 bridges which shall function as the center
of a distributed-star architecture and shall be "learning" bridges with
spanning tree algorithms in accordance with IEEE Std 802.1D. The switch
shall support the connected media types and shall have a minimum of 150%
the required ports and no fewer than 4 ports. One port shall be switch
selectable as an uplink port. 
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2.9   LIMIT SWITCHES

Two, photoelectric-type end-of-travel limit switches shall be provided for 
each roof section for each direction of travel (eight total). The limit 
switches shall be as shown on drawings and rated NEMA 3R. Contacts shall 
be rated 10 amperes. Switch shall be rated for operation from -40 to +158 
degrees F. Switches shall be provided with a six (6)-foot factory-attached 
flexible cable. A NEMA type 3R junction box, with terminal blocks, shall 
be provided as required for connecting the limit switch cables to the roof 
conduit system.  Switches shall trigger the stop signal repeatably to 
within +/- 1 mm. Each limit switch shall contain at least one 
normally-open contact for indication, and one normally-closed contact for 
interlocking (motor shutoff). The contacts shall be electrically isolated 
from each other. 

The limit switches shall be installed such that they are protected from 
the weather and will provide proper operation in all conditions.

2.10   BACnet Gateway

a. Gateway shall be able to read and view all readable object 
properties on the BACnet network and vice versa where applicable.

b. Gateway shall be able to write to all writeable object properties 
listed on the BACnet network and vice versa where applicable.

c. Gateway shall provide single-pass (only one protocol to BACnet 
without intermediary protocols) translation from the non-BACnet 
protocol to BACnet and vice versa.

d. Gateway shall meet the requirements of Data Sharing Read Property
(DS-RP-B), Data Sharing Write Property (DS-WP-B), Device 
Management Dynamic Device Binding-B (DM-DDB-B), and Device 
Management Communication Control (DM-DCC-B) BIBBs, in accordance 
with ASHRAE 135.

e. Gateway shall include all hardware, software, software licenses, 
and configuration tools for operator-to-gateway communications. 
Provide backup programming and parameters on CD media and the 
ability to modify, download, backup, and restore gateway 
configuration.

2.11   FACTORY TEST

The control system shall be tested at the factory prior to shipment.   
Written notification of planned testing shall be given to the Government 
at least 21 days prior to testing, and in no case shall notice be given 
until after the Contractor has received written Government approval of the 
test procedures.

2.11.1   Factory Test Setup

Assemble and integrate the factory test setup as specified to prove that 
performance of the system satisfies all requirements of this project, 
including system communications requirements in accordance with the 
approved test procedures.  The factory test shall take place during 
regular daytime working hours on weekdays.  Equipment used shall be the 
same equipment that is to be delivered to the site.  The factory test 
setup shall include the following:

  communications circuits       one of each type and speed to be utilized
                                in the proposed system including bridges,
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                                modems, encoder/decoders, transceivers and
                                repeaters.

  surge protection equipment    for power, communications, I/O functions
                                and networks

  I/O functions                 sufficient to demonstrate the I/O
                                capability and system normal operation

  software                      software required for proper operation of
                                the proposed system including application
                                programs and sequences of operation

2.11.2   Factory Test Procedure

Test procedures shall define the tests required to ensure that the system 
meets technical, operational, and performance requirements.  The test 
procedures shall define location of tests, milestones for the tests, and 
identify simulation programs, equipment, personnel, facilities, and 
supplies required.  Provide for testing all control system capabilities 
and functions specified and shown.  Cover actual equipment and sequences 
to be used for the specified project and include detailed instructions for 
test setup, execution, and evaluation of test results.   The test reports 
shall document results of the tests.  Surge testing need not be conducted 
acceptable documented proof can be provided that such testing has been 
satisfactorily demonstrated to the Government with identical surge 
protection applied.   The procedures shall include the following:

Test Procedure

equipment block diagram

hardware and software descriptions

commands operator commands

I/O functions test database points with failure modes

passwords required for each operator access level

each type of digital and analog 
point in the test database

description

test equipment list

surge protection circuit diagrams

inputs required (I/O point values 
and status) and corresponding 
expected results of each set of 
input values

for each application program
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Test Procedure

default values for the application program inputs not 
implemented or provided for in the contract 
documents for the application programs to be 
tested

2.11.3   Factory Test Report

Submit original copies of data produced during the factory test, including 
results of each demonstration procedure within 7 days after completion of 
each test.  Arrange the report so that commands, responses, and data 
acquired are correlated to allow logical interpretation of the data. 

The following tests shall be conducted and resultant test reports 
submitted for each respective enclosure:

M-140-3 Factory Test Report
M-140-4 Factory Test Report
RAE Factory Test Report
DRE-7 Factory Test Report
ACE-3 Factory Test Report

PART 3   EXECUTION

3.1   EQUIPMENT INSTALLATION REQUIREMENTS

3.1.1   Installation

Install system components and appurtenances in accordance with the 
manufacturer's instructions and provide necessary interconnections, 
services, and adjustments required for a complete and operable system.  
Adjust or replace devices not conforming to the required accuracies.  
Replace factory sealed devices, rather than adjusting.

a.  Install instrumentation and communication equipment and cable 
grounding as necessary to preclude ground loops, noise, and surges 
from adversely affecting system operation.

b.  Install wiring in exposed areas, including low voltage wiring, in 
metallic raceways or EMT conduit as specified in Section 26 20 00 
INTERIOR DISTRIBUTION SYSTEM.  Wiring in air plenum areas installed 
without conduit shall be plenum-rated in accordance with NFPA 70 . 
Coordinate location of wiring and conduit with drawing requirements.

c.  Submit detail drawings for each enclosure system containing complete  
wiring and, schematic flow diagrams and any other details required to 
demonstrate that the system has been coordinated and will properly 
function as a unit.    Include in the Drawings, as appropriate:  
product specific catalog cuts; a drawing index; a list of symbols; and 
a series of drawings for each control system using abbreviations, 
symbols, nomenclature and identifiers as shown.
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3.1.1.1   Isolation, Penetrations and Clearance from Equipment

Dielectric isolation shall be provided where dissimilar metals are used 
for connection and support.  Penetrations through and mounting holes in 
the building exteriors shall be made watertight.  Holes in concrete, 
brick, steel and wood walls shall be drilled or core drilled with proper 
equipment; conduits installed through openings shall be sealed with 
materials which are compatible with existing materials.  Openings shall be 
sealed with materials which meet the requirements of NFPA 70 .  
Installation shall provide clearance for control-system maintenance.  
Control system installation shall not interfere with the clearance 
requirements for mechanical and electrical system maintenance.

3.1.1.2   Device Mounting

Devices shall be installed in accordance with manufacturers' 
recommendations and as shown.  Control devices to be installed in piping 
shall be provided with required gaskets, flanges, thermal compounds, 
insulation, piping, fittings, and manual valves for shutoff, equalization, 
purging, and calibration.  Any deviations shall be documented and 
submitted to the Government for approval prior to mounting.   Damaged 
insulation shall be replaced or repaired after devices are installed to 
match existing work.  Damaged galvanized surfaces shall be repaired by 
touching up with zinc paint.

3.1.2   Sequences of Operation

Study the operation and sequence of local equipment controls, as a part of 
the conditions report, and note any deviations from the described 
sequences of operation on the contract drawings.  Perform necessary 
adjustments to make the equipment operate in an optimum manner and shall 
fully document changes made.

3.2   INSTALLATION OF EQUIPMENT

Install equipment as specified, as shown and as required in the 
manufacturer's instructions for a complete and fully operational control 
system.

3.2.1   Control Panels

Control panels shall be located as indicated on the drawings.  Devices 
located in the control panels shall be as shown on the drawings or as 
needed to provide the indicated control sequences.

3.3   WIRE, CABLE AND CONNECTING HARDWARE

3.3.1   Metering and Sensor Wiring

Metering and sensor wiring shall be installed in accordance with the 
requirements of ANSI C12.1 , NFPA 70 , and Section 26 20 00 INTERIOR 
DISTRIBUTION SYSTEM.

3.3.1.1   Power Line Surge Protection

Control panels shall be protected from power line surges.  Protection 
shall meet the requirements of IEEE C62.41.1  and IEEE C62.41.2 .  Fuses 
shall not be used for surge protection.
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3.3.1.2   Sensor and Control Wiring Surge Protection

Digital and analog inputs shall be protected against surges induced on 
control and sensor wiring.  Protect digital and analog outputs against 
surges induced on control and sensor wiring installed outdoors and as 
shown.  Fuses shall not be used for surge protection.  Test the inputs and 
outputs in both the normal and common mode using the following two 
waveforms:  The first waveform shall be 10 microseconds by 1000 
microseconds with a peak voltage of 1500 volts and a peak current of 60 
amperes.  The second waveform shall be 8 microseconds by 20 microseconds 
with a peak voltage of 1000 volts and a peak current of 500 amperes.  
Submit certified test results for surge protection.

3.4   SOFTWARE INSTALLATION

Load software required for an operational control system, including 
databases (for points specified and shown), operational parameters, and 
system, command, and application programs.  Adjust, tune, debug, and 
commission all software and parameters for controlled systems to assure 
proper operation in accordance with the sequences of operation and 
database tables. At completion of project the latest PLC programming shall 
be provided to the owner. The programming shall be loaded on a CDROM along 
with all the necessary software and hardware needed to program the PLC.

3.5   CONTROL PANEL SCREEN LAYOUTS

Control panel interface screen layouts shall be designed to match layouts 
as shown in the drawings. Prior to programming, mockups of layouts shall 
be submitted for approval. 

The following Control Panel Screen Layouts shall be submitted for each 
respective enclosure:

M-140-3 CONTROL PANEL SCREEN LAYOUTS
M-140-4 CONTROL PANEL SCREEN LAYOUTS
RAE CONTROL PANEL SCREEN LAYOUTS
DRE-7 CONTROL PANEL SCREEN LAYOUTS
ACE-3 CONTROL PANEL SCREEN LAYOUTS

3.6   CONTROL SYSTEM DRAWINGS

Control drawings shall be provided for equipment furnished and for 
interfaces to equipment at each respective equipment location.  Condensed 
operating instructions explaining preventive maintenance procedures, 
methods of checking the system for normal safe operation and procedures 
for safely starting and stopping the system manually shall be prepared in 
typed form,  and posted beside the diagrams.  Diagrams and instructions 
shall be submitted prior to posting. The drawings shall be submitted at a 
shop drawing level for review/approval including all device information, 
wiring schematics, and details as required the control panel build. 

The following Control System Drawings shall be submitted for each 
respective enclosure:

M-140-3 CONTROL SYSTEM DRAWINGS
M-140-4 CONTROL SYSTEM DRAWINGS
RAE CONTROL SYSTEM DRAWINGS
DRE-7 CONTROL SYSTEM DRAWINGS
ACE-3 CONTROL SYSTEM DRAWINGS

SECTION 40 95 00  Page 25



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

3.7   FIELD TESTING AND ADJUSTING EQUIPMENT

Provide personnel, equipment, instrumentation, and supplies necessary to 
perform site testing.  The Government will witness the PVT, and written 
permission shall be obtained from the Government before proceeding with 
the testing.  Original copies of data produced, including results of each 
test procedure, during PVT shall be turned over to the Government at the 
conclusion of each phase of testing prior to Government approval of the 
test.  The test procedures shall cover actual equipment and functions 
specified for the project.

3.7.1   Testing, Adjusting and Commissioning

After successful completion of the factory test as specified, the 
Contractor will be authorized to proceed with the installation of the 
system equipment, hardware, and software.  Once the installation has been 
completed, test, adjust, and commission each control loop and system in 
accordance with NIST SP 250  and shall verify proper operation of each item 
in the sequences of operation, including hardware and software.  Calibrate 
field equipment, including control devices, adjust control parameters and 
logic (virtual) points including control loop setpoints, gain constants, 
constraints, and verify data communications before the system is placed 
online.    Check each control point within the control system control 
network by making a comparison between the control command at the central 
PLC and field-controlled device.  Deliver trend logs/graphs of all points 
showing to the Government that stable control has been achieved.  Points 
on common systems shall be trended simultaneously.    Verify operation of 
systems in the specified failure modes upon Control system network failure 
or loss of power, and verify that systems comply with section 1.3.2.3 
Power Failure upon a resumption of control system network operation or 
return of power.  Deliver a report describing results of functional tests, 
diagnostics, calibrations and commissioning procedures including written 
certification to the Government that the installed complete system has 
been calibrated, tested, adjusted and commissioned and is ready to begin 
the PVT.  The report shall also include a copy of the approved PVT 
procedure. 

The following reports shall be provided for each enclosure:

M-140-3 Testing, Adjusting and Commissioning
M-140-4 Testing, Adjusting and Commissioning
RAE Testing, Adjusting and Commissioning
DRE-7 Testing, Adjusting and Commissioning
ACE-3 Testing, Adjusting and Commissioning

3.7.2   Performance Verification Test (PVT)

Submit test procedures for the PVT.  The test procedure shall describe all 
tests to be performed and other pertinent information such as specialized 
test equipment required and the length of the PVT.  The test procedures 
shall explain, in detail, step-by-step actions and the expected results, 
to demonstrate compliance with all the requirements of the drawings and 
this specification.  The test procedure shall be site specific and based 
on the inputs and outputs, required calculated points and the sequence of 
control.  Refer to the actions and expected results to demonstrate that 
the control system performs in accordance with the sequence of control.  
Include a list of the equipment to be used during the testing plus 
manufacturer's name, model number, equipment function, the date of the 
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latest calibration and the results of the latest calibration.

Demonstrate that the completed Control system complies with the contract 
requirements.  All physical and functional requirements of the project 
including communication requirements shall be demonstrated and shown.  
Demonstrate that each system operates as required in the sequence of 
operation.  The PVT as specified shall not be started until after receipt 
of written permission by the Government, based on the written report 
including certification of successful completion of testing, adjusting and 
commissioning as specified, and upon successful completion of training as 
specified.  Upon successful completion of the PVT, furnish test reports 
and other documentation. 

The following test reports and documentation shall be provided for each 
enclosure: 

M-140-3 Performance Verification Test (PVT)
M-140-4 Performance Verification Test (PVT)
RAE Performance Verification Test (PVT)
DRE-7 Performance Verification Test (PVT)
ACE-3 Performance Verification Test (PVT)

The ACE-3 PVT shall include demonstration for all connectivity of all 
enclosures controlled from the ACE-3 (M-140, RAE, and DRE-7). 

3.8   MANUFACTURERS' FIELD SERVICES

Obtain the services of a manufacturer's representative experienced in the 
installation, adjustment, and operation of the equipment specified.  The 
representative shall supervise the installing, adjusting, and testing of 
the equipment.

3.9   FIELD TRAINING

Field training oriented to the specific system shall be provided for 
designated personnel.  Furnish a copy of the training manual for each 
trainee. 

Training manuals shall be separated by enclosure system as follows:

M-140-3 Training Manual
M-140-4 Training Manual
DRE-7 Training Manual
ACE-3 Training Manual
RAE Training Manual

 Manuals shall include an agenda, the defined objectives for each lesson, 
and a detailed description of the subject matter for each lesson.  Furnish 
audiovisual equipment and other training supplies and materials.  Copies 
of the audiovisuals shall be delivered with the printed training manuals.  
The Government reserves the right to videotape training sessions for later 
use.  A training day is defined as 8 hours of classroom instruction, 
excluding lunchtime, Monday through Friday, during the daytime shift in 
effect at the training facility.  Submit the training manual and schedule 
to receive approval from the Government at least 30 days before the 
training.

        -- End of Section --
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SECTION 41 22 13.14

BRIDGE CRANES, OVERHEAD ELECTRIC, TOP RUNNING
06/16

PART 1   GENERAL

1.1   REFERENCES

The following documents, of the issue in effect on date of invitation for 
bids or request for proposal, form a part of this specification to the 
extent specified herein. In cases where the following documents and this 
specification do not agree, this specification shall govern to the extent 
of such differences. If standards other than those listed below are used, 
proof of equivalence shall be provided. NEMA, OSHA, ASME, AWS, AISC, and 
NFPA rules shall govern.

AMERICAN GEAR MANUFACTURERS' ASSOCIATION (AGMA)
2001   - Fundamental Rating Factors and Calculation Methods for Involute 
Spur and Helical Gear Teeth
2015   - Accuracy Classification System
6013   - Standard for Industrial Enclosed Gear Drives
6034   - Practice for Enclosed Cylindrical Wormgear Speed Reducers and 
Gear Motors 
6035   - Design, Rating and Application of Industrial Globoidal Wormgearing

ASSOCIATION FOR IRON & STEEL TECHNOLOGY (AIST)
TR-6   - Specification for Electric Overhead Traveling Cranes for Steel 
Mill Service 
TR-13   - Design of Mill Buildings

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)
360   - Specification for Structural Steel Buildings
303   - Code of Standard Practice for Steel Buildings and Bridges

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE/SEI)
7   - Minimum Design Load for Buildings and Other Structures

AMERICAN SOCIETY OF MECHANICAL ENGINEERS INTERNATIONAL (ASME)
B1.1   - Unified Inch Screw Thread
B4.1   - Positional Fits and Tolerance for Cylindrical Parts B17.1   - 
Keys and Keyseats
B18.8.2   - Taper Pins, Dowel Pins, Straight Pins, Grooved Pins, and 
Spring Pins (Inch Series)
B30.2   - Overhead and Gantry Cranes (Top Running Bridge, Single or 
Multiple Girder, Top Running Trolley Hoist)
B30.10   - Hooks
NOG-1   - Rules for Construction of Overhead and Gantry Cranes (Top 
Running Bridge, Multiple Girder)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

A27   - Mild to Medium Strength Carbon Steel Castings for General 
Application 
A36   - Structural Steel
A148   - High Strength Steel Castings for Structural Purposes
A194   - Standard Specification for Carbon and Alloy Steel Nuts for Bolts 
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for High Pressure and High Temperature Service
A275   - Magnetic Particle Exam of Steel Forgings
A307   - Standard Specification for Carbon Steel Bolts and Studs, 60 000 
PSI Tensile Strength
A325   - Standard Specification for Structural Bolts, Steel, Heat Treated, 
120/105 ksi Minimum Tensile Strength
A434   - Standard Specification for Steel Bars, Alloy, Hot-Wrought or 
Cold-Finished, Quenched and Tempered
A490   - Standard Specification for Heat-Treated Steel Structural Bolts, 
150 ksi Minimum Tensile Strength
A504   - Wrought Carbon Steel Wheels
A521   - Standard Specification for Steel, Closed Impression Die Forgings 
for General Industrial Use
A536   - Standard Specification for Ductile Iron Castings
A563   - Standard Specification for Carbon and Alloy Steel Nuts
A572   - Standard Specification for High-Strength Low-Alloy 
Columbium-Vanadium Structural Steel
A668   - Steel Forgings, Carbon and Alloy, General Industrial Use
A992   - Standard Specification for Steel for Structural Shapes for Use in 
Building Framing 
A1023/A   - Standard Specification for Stranded Carbon Steel Wire Ropes 
for General Purposes 
B26   - Aluminum Alloy Sand Castings
B108   - Specification for Aluminum Alloy Permanent Mold Castings
E543   - Standard Specification for agencies performing Nondestructive 
Testing 
F436   - Standard Specification for Hardened Steel Washers
F593   - Stainless Steel Bolts, Hex Cap Screws, and Studs 
F594   - Stainless Steel Nuts

AMERICAN NATIONAL STANDARD INSTITUTE (ANSI)
ECMA 15   -Specifications for Cable-less Controls for Electric Overhead 
Traveling Cranes

AMERICAN WELDING SOCIETY (AWS)
D1.1   - Structural Welding Code Steel
D14.1   - Welding of Industrial and Mill Cranes and other Material 
Handling Equipment

CRANE MANUFACTURERS' ASSOCIATION OF AMERICA, INC (CMAA)
70   - Specification for Top Running & Gantry Type Multiple Girder 
Electric Overhead Traveling Cranes 

DEFENSE FEDERAL ACQUISITION REGULATIONS (DFAR)
252.211-7003  -Item Identification and Valuation 

ELECTROMAGNETIC COMPATIBILITY (EMC) 
EN 61800-3

FEDERAL ACQUISTION REGULATIONS (FAR)

FAR Part 2 Definition of Words and Terms 

INTERNATIONAL STANDARDS ORGANIZATION (ISO)
4309 - Cranes, Wire Ropes, Care and Maintenance Inspection and Discard
 
NATIONAL ELECTRICAL CONTRACTORS ASSOCIATION (NECA)
1-2010 - Standard Practice of Good Workmanship in Electrical Contracting
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NATIONAL ELECTRICAL MANUFACTURERS' ASSOCIATION (NEMA)
ICS 8   - Industrial Control and Systems Crane and Hoist Controllers MG 
1   - Motors and Generators
250   - Enclosures for Electrical Equipment (1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
70   - National Electric Code
NFPA 70E   - Standard for Electrical Safety in the Workplace

NAVAL FACILITIES ENGINEERING COMMAND (NAVFAC)
NAVCRANECENINST 11450.2 - Design of Navy Shore Weight Handling Equipment
P-307   -Management of Weight Handling Equipment

NAVSEA TECHNICAL PUBLICATION
T9074-AS-GIB-010/271   - Requirements for Nondestructive Testing Methods

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)
29 CFR, Part 1910.66, Appendix C   - Personal Fall Arrest System 
29 CFR, Part 1910.179   - Overhead and Gantry Cranes
29 CFR, Part 1910.306   - Specific Purpose Equipment and Installations

RESEARCH COUNCIL ON STRUCTURAL CONNECTIONS (RCSC)
Specification for Structural Joints Using High-Strength Bolts

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)
J429   - Mechanical and Material Requirements for Externally Threaded 
Fasteners 
J995   - Mechanical and Material Requirements for Steel Nuts

WIRE ROPE TECHNICAL BOARD
Wire Rope Users Manual

1.2   SYSTEM DESCRIPTION

The intent of this specification is to procure four (4) five-ton double 
girder top running overhead electric traveling, Special Purpose Service 
(SPS) cranes. Each crane and its associated electrification shall be 
installed in Dry Dock 1 defueling facility enclosures at Portsmouth Naval 
Shipyard in Kittery, Maine. Refer to the GA and Q drawings for information 
on interfaces between enclosures and the cranes.  The two M-140 enclosures 
are mirror images of each other about the North-South plane (the two 
cranes will not be identical but will be mirror images of each other). 
Building layouts and crane orientations are referenced in Appendix A. The 
cranes shall be designed, fabricated, assembled, shop tested, delivered, 
installed, inspected, field tested, and made ready for use in accordance 
with this specification. The cranes' capacities, in tons of 2,000 pounds, 
span lengths, runway lengths and hook lifts shall be as follows:

Enclosure Capacity (Tons) Span (ft-in) Runway (ft-in) Hook
Lift(ft-in)**

DRE-7 5 19'-06" 26'-06" 48'-00"

M-140-3 5 19'-00" 33'-03" 65'-00"

M-140-4 5 19'-00" 33'-03" 65'-00"
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Enclosure Capacity (Tons) Span (ft-in) Runway (ft-in) Hook
Lift(ft-in)**

RAE-4 5 25'-04" 28'-10" 30'-00"

Notes:
** High hook position is required to be able to support operations. See 
the GA and Q drawings for more info. Span and runway dimensions are 
approximate. Final values shall be verified by the Contractor.

The requirements for the crane runway system and rail supporting 
structures are specified in Section 05 12 00, STRUCTURAL STEEL, and must 
conform to AISC 325.

1.2.1   Crane Installation

The contractor shall coordinate with the building designer for all crane 
envelope clearances and other building/crane interface features, including 
those identified in Appendices,  prior to the design of the crane. Refer 
to the GA and Q drawings for additional information.

1.2.2   Design Requirements

The design of the cranes shall conform to OSHA 29 CFR 1910.179, 29 CFR 
1910.306, paragraph (b), ASME B30.2, CMAA No.70, and other requirements 
specified herein. The cranes shall be radio controlled with wired pendant 
backup controllers and designed to operate on a 480 VAC 3-phase, 60-Hertz, 
50A max system in an outdoor environment with an ambient temperature range 
of 32°F to 104°F. The cranes shall comply with all applicable requirements 
("shall" statements) and recommendations ("should" statements) of CMAA 
No.70 for class D service (minimum) as well as ASME B30.2 and ECMA 15 (all 
"should" statements shall be considered "shall" statements).
Packaged hoists shall not be permitted. A packaged hoist is defined as a 
hoist where the components are mounted via c, d, or p-face flanges as 
opposed to base mounted and mass produced by established manufacturers of 
the crane industry.
The Contractor shall design, provide, and install the building to crane 
electrification.  
The cranes shall be designed to operate in the space, and match the runway 
dimensions and rails shown on the sketches in Appendix A. All crane 
dimensions in the appendix are approximate and shall be verified by the 
Contractor. The hook work envelope shall be the maximum practical 
consistent with good design, but it shall not be less than that indicated 
in Appendix A.  Each crane's maximum wheel load (without impact) due to 
dead load and the rated capacity live loads, with the trolley in any 
position, shall not cause greater shear or moment in the runway girders 
than that produced by the design wheel loads and spacing shown in Appendix 
A. The weight of all cranes should be minimized to the maximum extent 
possible and under no circumstances shall the weight of the RAE-4 crane 
and associated equipment (e.g. control panels) exceed 20,000 lbs.

1.2.3   Performance Requirements

The rated speeds (plus or minus 10%), in feet per minute for the crane 
shall be as follows:

Function      Rated Speed (fpm)   * Minimum Speed (fpm)
Bridge             15                   0.6
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Trolley            15                   0.5
Main Hoist         20                   0.75

* The minimum speeds shall not exceed the values listed above. 

1.2.4   Capacity Plate

Provide permanent lettering stenciled on each side of the bridge. Each 
side of the bridge shall indicate the rated hoisting capacity of the hook 
in pound units. Beneath the rated capacity the following information shall 
be included:

Naval Facilities Engineering Command
Contract Number N40085-17-C-5002
Manufacturer's name, Address, and PNS Crane serial number
Voltage, Phase and Frequency of AC power supply

Provide stenciled direction indication letters centered on the bottom of 
the girder or trolley. The directions shall denote W-X-Y-Z and shall 
reflect the travel directions given on the controller.  Directional 
arrows, corresponding to the bridge and trolley directions, shall also be 
stenciled under the bridge or trolley. All lettering shall be of 
sufficient size to be easily read from the floor (see Appendix A for 
travel direction orientation and crane elevation above floor).

1.2.5   Unique Identifier Tags

In accordance with DFARS 252.211-7003, the contractor shall assign a 
unique identifier to the crane, the Unique Identification Tag shall be 
attached to the outside of the main electrical disconnect panel.

1.3   VERIFICATION OF DIMENSIONS

The Contractor is responsible for the coordination and proper relation of 
his work to the building structure and to the work of all trades.  Verify 
all dimensions of the building that relate to fabrication of the crane and 
notify the Contracting Officer of any discrepancy before finalizing the 
crane order.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government. For submittals that 
reference a Navy Crane Center form, the form can be found on NCC website 
at 
https://portal.navfac.navy.mil/portal/page/portal/NAVFAC/NAVFAC_WW_PP/NAVFAC_NCC_PP 
under the "Downloads" page. Submit the following in accordance with 
Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Contractor shall submit monthly status reports. The first page of the 
report shall contain the following identifying information: Title/Project 
Description, Reporting Period, Contract Number, Name and Title of Report 
Preparer, Security Classification - when required, and Distribution 
Statement. The content of the report shall address: the overall project 
status and the status of each milestone/task, for designs in process 
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indicate the percent complete and estimated submission dates, for designs 
under review indicate level of Government review and projected approval 
date, list and describe current Contract Change Request Forms (CCRFs), 
describe outstanding problems and proposed resolutions indicating who has 
the next action, describe significant results from conferences and trips, 
list directives given from the Contracting Officer's representatives, list 
all contract modifications issued, provide a summary of work planned in 
the next month, provide any necessary supporting documentation as an 
attached appendix. Provide an updated milestone schedule with every 
monthly status report. The Contractor shall submit a schedule which 
identifies key milestone events in the design, fabrication, and 
installation of the crane acquisition. At a minimum, the schedule shall 
include the following:
a.   Post Award Conference
b.   Initial General Arrangement and Design Submittals
c.   Government Review of Initial Design
d.   Final General Arrangement and Design Submittals
e.   Government Review of Final Design
f.   Fabrication Initiation
g.   Fabrication Completion
h.   Pre-Installation Conference
i.   Shop Test
j.   Mobilization Start
k.   New Crane Installation
l.   Field Inspection & Acceptance Test
m.   Crane Acceptance
n.   Completion of Warranty 

M-140-3 Crane Status Updates; G
M-140-4 Crane Status Updates; G
RAE-4 Crane Status Updates; G
DRE-7 Crane Status Updates; G

SD-02 Shop Drawings

The Contractor shall submit the drawings listed below for approval.  The 
initial drawing submittal shall bear a complete title block with a 
permanent drawing number and a registered professional engineer's original 
seal with a dated signature. Subsequent submittals shall bear a new 
revision number and engineer's seal with a dated signature for each sheet 
that has been modified.  

Drawings within each category (such as structural, mechanical, etc.) shall 
be numbered consecutively.  Each assembly and subassembly drawing shall 
include an integral Bill of Materials or shall be followed by a 
consecutively numbered drawing with the applicable Bill of Materials.  
There shall be no proprietary notes on any drawing.  Drawings shall be 
created for viewing in AutoCAD 2010 with a drawing file format of .dwg or .dxf, 
and a separate copy viewable in Adobe Acrobat as a bookmarked portable 
document format (.pdf).  An index for all drawings shall be included.

M-140-3 General Arrangement Drawings; G
M-140-4 General Arrangement Drawings; G
DRE-7 General Arrangement Drawings; G
RAE-4 General Arrangement Drawings; G

Each crane assembly and each major component shall be shown in plan, 
elevation, and end views  to demonstrate proper interface with the 
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facility building. All major features of the crane shall be shown 
including: clearances, lifts, spans, wheel spacing, speeds, trolley gage, 
hook approaches on all sides, maximum wheel loads, electrical power 
supply, and general locations of components such as: brakes, motors, speed 
reducers, seismic restraints, and control panels (including size). In 
addition, calculated weights shall be shown for the completely assembled 
crane and major components.

M-140-3 Structural Drawings; G
M-140-4 Structural Drawings; G
DRE-7 Structural Drawings; G
RAE-4 Structural Drawings; G

The structural design drawings shall be based upon consideration of the 
design loads and forces to be resisted by the structural steel in the 
completed project, and completed in accordance with AISC 303, Section 3, 
"Design Drawings and Specifications."
The structural design drawings shall show the fabrication details, 
weldments, fastener joint details, Bill of Materials and location and size 
of all structural members. The fabrication details shall clearly show the 
size, section, material grade and location (dimensions) of all members; 
all geometry necessary for layout; elevations; centers and offsets; camber 
requirements; and joining requirements between elements of built-up 
elements. Other critical information that shall be provided on the 
structural design drawings includes the welded-joint configuration in 
accordance with AWS D1.1 and D14.1, and structural bolted-joint 
configuration in accordance with the RCSC "Specification for Structural 
Joints Using High-Strength Bolts." All members required for fabrication 
shall be shown on drawings and shall be labeled to correspond with the 
Bill of Materials.
Dimensioned locations of lift points (for components to be lifted by 
suspended rigging) and approximate locations of center of gravity for each 
major component listed below shall be provided on the structural design 
drawings.
Structural drawings shall be provided for the following as a minimum:
a.   Girder Fabrication (including "trolley" rail detail and trolley end 
stops)
b.   Bridge End Truck Fabrication
c.   Trolley End Truck Fabrication
d.   Trolley Fabrication
e.   Walkway and Ladder Fabrication
f.   Trolley End Stop Fabrication
g.   Installation Attachment Points
h.   Crane Removal Attachment Points Fabrication
i.   Attachment Points for Manually Moving Bridge and Trolley
j.   Trolley Lock Fabrication
k.   Seismic Restraints

M-140-3 Electrical Drawings; G
M-140-4 Electrical Drawings; G
DRE-7 Electrical Drawings; G
RAE-4 Electrical Drawings; G

These drawings shall show the layout of electrical equipment on the 
cranes, including control panel enclosures, motors, brakes, limit 
switches, conduits, disconnects, and conductor systems.  The drawings 
shall at a minimum include:
a.   Complete schematic diagram with narrative of any special description 
of operation. All components shown on schematics shall have labels that 
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correspond to the nameplates that will be on the crane. Wiring type, size, 
and temperature ratings shall be included on schematic diagrams. All 
optional equipment not installed on the crane shall be removed from the 
schematic diagrams. Locations of contacts and coils shall be 
cross-referenced to each other within the schematic diagrams. For 
components with adjustable settings, final settings shall be shown on the 
schematics.
b.   Motor nameplate data (including all information called for in NFPA 
70, Section 430.7(A) items 1 through 7).
c.   Rating and types of over-current protective devices.
d.   A comprehensive component material list showing all electrical 
components used on the crane.
e.   Layout diagrams showing component placement in control panel 
enclosures.
f.   Carrier system layout drawings showing carrier system details 
including conductors.
g.   Motor torque curves (required) torque with rated load on hook shall 
be indicated.
h.   Time-current characteristic curves for all protective devices 
(including overload relays) demonstrating selective coordination.  

M-140-3 Mechanical Drawings; G
M-140-4 Mechanical Drawings; G
DRE-7 Mechanical Drawings; G
RAE-4 Mechanical Drawings; G

a.   Drive arrangements (including assembled components)
b.   Base mounted component and coupling bolt torque values.  Torque 
tables shall be its own drawing page and values shall consider any 
lubrication and/or washer types used.  This drawing page shall include the 
mechanical arrangement and location of each bolt listed.
c.   Wheels and Sheaves (if not standard commercially available items)
d.   Drawings for any non-commercial items that require calculations in 
paragraph SD-05.M1 of this specification
e.   Reeving Diagrams including Bill of Materials for ropes and end 
fittings. 

SD-03 Product Data

The Contractor shall submit the product data listed below for approval. 
Manufacturer's product data shall be provided for all major components of 
the cranes.  The product data shall be marked-up or supplemented with 
additional sheets to clearly identify the model or size, selected options, 
features, and/or modifications to demonstrate compliance with 
specification requirements.  Product data which show modifications beyond 
the standard options and all supplemental pages shall bear original 
signatures and dates of the equipment manufacturer's authorized 
representative.  Each catalog cut and each supplemental sheet shall 
clearly identify the item to which it applies.  Product data shall be 
submitted in one file viewable in Adobe Acrobat and bookmarked as to the 
location of each product. The Contractor shall submit for approval the 
products listed below:

Structural Product Data:

Bumpers; G
End Trucks (including Drive Units); G
Painting System; G
Trolley End Stops; G
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Trolley; Rails G
Installation Attachment Points; G
Crane Removal Attachment Points; G
Attachment Points for Manually Moving Bridge and Trolley; G
Swing Gate Manufacturer's Installation Instructions; G

Mechanical Product Data

Speed Reducers including gear ratio; G
Brakes (including electrical information, installation/service 
manual and all information required to set or adjust); G
Bearings and Bearing Housings; G
Couplings; G
Load Blocks; G
Hook; G
Wheels; G
Sheaves; G
Wire Rope and End Fittings; G

Electrical Product Data

Variable Frequency Drives (including Dynamic Braking Resistor and 
Reactor Selection; G
Motors and encoders; G
Enclosures; G
Runway Electrification and Collectors; G
Limit Switches; G
Bridge-to-Trolley Electrification; G
Warning Devices; G
Disconnect Switch; G
Contactors and Relays; G
Controllers; G
Ancillary Devices; G
Circuit Breakers; G

SD-05 Design Data

The Contractor shall submit the design data (hereinafter calculations) 
listed below for approval. The calculations shall demonstrate compliance 
with all design requirements. Design data and calculations will not be 
approved if their evaluation/review is dependent on data or information 
not previously approved. Variables shall be listed and defined at the 
beginning of each calculation section and variables shall be in accordance 
with required references. The calculation submittal shall bear a 
registered professional engineer's original seal with a dated signature. 
Revised calculations shall include a revision number for each sheet that 
has been modified.

M-140-3 Structural Calculations; G
M-140-4 Structural Calculations; G
DRE-7 Structural Calculations; G
RAE-4 Structural Calculations; G

S1.   Calculations verifying load cases in accordance with Section 3 of 
CMAA No.70 and section 2.3.1.1 of this specification for any 
non-commercial items.

S2.   Calculations verifying girder design in accordance with Section 3 of 
CMAA No.70 and section 2.3.1.3 of this specification for any 
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non-commercial items.

S3.   Calculations verifying bridge and trolley end truck design in 
accordance with Section 3 of CMAA No.70 and section 2.3.1.4 of this 
specification for any non-commercial items.

S4.   Calculations verifying trolley design in accordance with Section 3 
of CMAA No.70 and section 2.3.1.4 of this specification for any 
non-commercial items.

S5.   Calculation verifying compliance with maximum allowable wheel 
loading and spacing as specified in Appendix A.

S6.      Calculations verifying design of trolley end stops in accordance 
with AIST TR-13 and all bumpers in accordance with the dynamic 
requirements of AIST TR-06. Calculations showing AIST TR-13 loads imparted 
by the crane on the bridge endstops (bridge endstops design by Government 
and installation by building Contractor).

S7.   Installation attachment points per 2.3.1.9. 

S8.   Crane removal attachment points per 2.3.1.10.

S9.   Attachment points for manual movement of bridge and trolley per 
2.3.1.11.

S10.   Calculations verifying anchorages comply with design requirements 
in Section 1.5.2.

S11.   Calculations verifying design of structural connections per Section 
2.3.1.2.

M-140-3 Mechanical Calculations; G
M-140-4 Mechanical Calculations; G
DRE-7 Mechanical Calculations; G
RAE-4 Mechanical Calculations; G

M1. Calculations verifying compliance with Section 4 of CMAA #70 for any 
non-commercial items

M2. Calculations verifying brake selections and settings per paragraphs 
SD-09, 2.3.2.11, and 2.3.2.12.

M3. Calculations verifying coupling selections

M-140-3 Electrical Calculations; G
M-140-4 Electrical Calculations; G
DRE-7 Electrical Calculations; G
RAE-4 Electrical Calculations; G

E1. Minimum required horsepower for each drive motor. For the bridge drive 
the minimum acceleration time to rated speed shall be 4 seconds. For the 
trolley drive the minimum acceleration time to rated speed shall be 3 
seconds. For the hoist drive the minimum acceleration time to rated speed 
with 125% test load shall be 5 seconds.
Calculations are not required for packaged hoists, but packaged hoists 
shall still meet acceleration and deceleration requirements for trolley 
and bridge drives and CMAA sizing calculations for hoist drives. All motor 
horsepower calculations may be performed with the allowable 10% speed 
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reduction, however no additional latitude in selecting the nearest rated 
horsepower under the calculated value is allowed.

E2.   Overcurrent protection

E3.   Conduit fills calculations (using tables from NFPA 70, Chapter 9 or 
manufacturer's data sheets). Grounding conductors shall be included in the 
calculations.

E4.   Protective device coordination study showing proper coordination for 
any overcurrent devices that have the same rating as another overcurrent 
device upstream. This study shall include all devices from the line side 
of the primary facility overcurrent device.

E5.   Arc flash protection for power terminals that are not IP20.

SD-06 Test Reports

The following reports, outlines, and plans shall be submitted in 
accordance with Exhibit A. 

M-140-3 Hook Non-Destructive Test (NDT) Report; G
M-140-4 Hook Non-Destructive Test (NDT) Report; G
DRE-7 Hook Non-Destructive Test (NDT) Report; G
RAE-4 Hook Non-Destructive Test (NDT) Report; G

1.1 The Contractor shall provide a certification that the NDT vendor meets 
the requirements of ASTM E543. The certification shall be current, within 
one year of the date the NDT was performed.

1.2   The Contractor shall submit for review the NDT vendor's procedures, 
including technique sheets specific to the types, shapes, and size of the 
parts being examined (e.g., shank hook, eye hook, duplex hook, eye pin, 
swivel eye bar). For the magnetic particle method, the procedures shall 
adequately describe the orientation of the hooks, hook nuts, swivel eye 
bar, or eye pins with the magnetizing equipment. Procedures must be 
reviewed and bear the approval signature of an SNT-TC-1A qualified Level 
III examiner stating they are independent of the vendor.

1.3   Prior to performing any operational testing of the crane, the hook, 
hook nut and eye pin or swivel eye bar (as applicable) shall be inspected 
by the magnetic particle method over their entire surface area in 
accordance with NAVSEA Technical Publication T9074-AS-GIB-010/271. ASTM 
A275 may be used with the following restrictions: DC yokes (including 
switchable AC/DC yokes used in the DC mode) and permanent magnet yokes 
shall not be used; automatic powder blowers or any other form of forced 
air other than from a handheld bulb shall not be used for the application 
or removal of dry magnetic particles; arc strikes shall be removed; and 
equipment ammeters shall have an accuracy of +/- 5% of full scale.  
Equipment ammeter accuracy other than that stated is acceptable provided 
the magnetic particle method procedure states that a magnetic field 
indicator is used to establish and verify adequate field strength for all 
aspects of the inspection. If NDT cannot be performed on surfaces inside 
holes, those surfaces shall be visually inspected to the maximum extent 
practical. Acceptance criterion shall be no linear indications greater 
than 1/16 inch. The NDT report shall be provided to the Government and 
shall be traceable to the unique ID number of the hook and eye pin or 
swivel eye bar (as applicable).
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SD-07 Certificates

All certifications shall be dated and shall bear the original signature 
(above the printed name) of the authorized representative of the 
Contractor or the manufacturer of the items or equipment being certified.  
Each certification shall clearly identify the hoist, the drives, 
components, and location (as applicable) to which it applies:

Wire Rope; G

The Contractor shall provide the wire rope manufacturer's certification 
that the rope meets the published minimum breaking strength, or actual 
breaking strengths of a sample taken from the reel and tested. 
Certification shall be traceable to the hoist, crane, and reel.

M-140-3 Periodic Overload Testing; G
M-140-4 Periodic Overload Testing; G
RAE-4 Periodic Overload Testing; G
DRE-7 Periodic Overload Testing; G

The Contractor shall certify the cranes are capable of being load tested 
semi-annually up to and not exceeding 131.25% of the rated capacity 
without any detrimental effects.

Hazardous Material; G

The Contractor shall certify that the cranes contain no asbestos, lead 
paint, polychlorinated biphenyl's (PCBs), chromates, elemental mercury, or 
other toxic or noxious industrial materials.

M-140-3 Loss of Power Test; G
M-140-4 Loss of Power Test; G
DRE-7 Loss of Power Test; G
RAE-4 Loss of Power Test; G

The Contractor shall certify that the hoist loss of power tests as 
identified in Appendix C can be performed without any detrimental effects 
to the electronic control system.

M-140-3 Coupling Alignments; G
M-140-4 Coupling Alignments; G
DRE-7 Coupling Alignments; G
RAE-4 Coupling Alignments; G

The Contractor shall submit coupling alignment data records with 
documentation and certification that the alignment of all shafting 
connected by means of flexible couplings are within the manufacturer's 
installation tolerances. The shaft alignments shall be made using laser 
alignment equipment. The data records shall be taken after the coupling's 
final installation.  Coupling alignments shall be verified by the 
Contractor after crane installation. Barrel coupling alignment data 
record(s) shall be submitted on the official NAVCRANECEN form titled "Drum 
Barrel Alignment Data Sheet" located on the NAVCRANECEN website. All other 
coupling alignment data record(s) shall be submitted on the official 
NAVCRANECEN form titled "Shaft/Coupling Alignment Record Form" located on 
the NAVCRANECEN website.

M-140-3 Hook and Hook Nut Proof Test; G
M140-4 Hook and Hook Nut Proof Test; G
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DRE-7 Hook and Hook Nut Proof Test; G
RAE-4 Hook and Hook Nut Proof Test; G

Only applies to custom designed and non-ferrous hooks.
The Contractor shall submit certification that the hook and hook nut have 
been proof tested based on the rated capacity of the hoist it is installed 
on and satisfies the acceptance criteria of ASME B30.10.
The proof test shall be performed prior to the Hook NDT specified in SD-06.

Welding Certificates; G

The Contractor shall provide a certificate stating that all welders, 
welding operators, weld inspector(s) and welding procedure (qualification) 
meet the requirements of AWS D 14.1 for all work performed in 
manufacturing the cranes.
The Contractor shall provide a certificate stating that all welders, 
welding operators, weld inspector(s), and welding procedure 
(qualification) meet the requirements of AWS D 1.1 for all work performed 
in installing/welding parts supporting the crane at/to building interfaces.

The welding certificates shall include the following elements:

1.  Welders and Welding Operators
Before assigning any welder or welding operator to work covered by this 
specification, the crane Contractor shall provide the names of welders and 
welding operators to be employed in the work, together with certification 
that each of these welders and welding operators has passed the 
qualification test as prescribed by AWS D14.1 for the type of welding 
operation to be performed, and that such qualifications are effective as 
defined by AWS D14.1.

2.  Weld Inspector
Before assigning any welding inspector or nondestructive examination 
personnel to work covered by this specification, the Crane Contractor 
shall provide the Government with personnel qualification data. Welding 
inspectors shall be qualified in accordance with ASNT SNT-TC-1A.

3.  Welding Procedure Qualification
Where AWS D14.1 requires procedure qualification testing, the test data 
shall be submitted with the procedure.

4. Non-Destructive Testing of Welds
All non-destructive testing performed, including visual inspection, shall 
be fully documented. The test document shall include as a minimum; 
reference to the test\inspection procedure used, acceptance criteria, 
identification of weld tested, test results, and the person who performed 
the test\inspection. Personnel performing non-destructive testing shall be 
qualified in accordance with the current edition of American Society of 
Non-destructive Testing Recommended Practice No. SNT-TC-1A.

Definition of Critical Welds: All welds, the failure of which, could cause 
the load to drop are defined as critical welds and shall be visual, 
magnetic, and ultrasonic tested as required and described below.
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JOINT TYPE OF WELD TEST METHOD

1. Girder top and bottom 
plate to web plate

Fillet Welds V, MT

2. Girder web plate splices
    butt welds

Butt Welds V, MT, UT

3.  Girder notch shelf 
plate to web plate

Fillet Weld V, MT

4.  Girder to end tie 
connecting plate weld

V, MT

5. Hoist drum structural 
welds

V, MT

6.  End truck top and 
bottom plate weld to web 
plate welds

V

7. Trolley side, top, and 
bottom plate to web plate 
welds

V

8. Trolley side to load 
girder plate

Fillet Welds V, MT

9. Girder top and bottom 
cover plate splices

Butt Welds V, MT, UT

10.  Other Critical Welds V, MT

Where   V = Visual Inspection
MT = Magnetic Particle Testing 
UT = Ultrasonic Testing

Criteria for Testing Critical Welds

a.   Visual Examination - Welds shall be visually examined and satisfy the 
acceptance criteria of AWS D14.1.

b.   Magnetic Particle - 20 percent (randomly selected) of the length of 
each weld surface shall be magnetic particle examined in accordance with 
ASTM E709 and satisfy the acceptance criteria of AWS D14.1. When a sample 
shows defects that require repair, two adjacent "spots" shall be 
inspected.  If defects requiring repair are shown in either of these, then 
the entire length of the weld in that welded joint shall be inspected.

c.   Ultrasonic - 20 percent (randomly selected) of the length of each 
weld shall be ultrasonically examined and accepted in accordance with AWS 
D14.1. When a sample shows defects that require repair, two adjacent 
"spots" shall be inspected. If defects requiring repair are shown in 
either of these, then the entire length of the weld in that welded joint 
shall be inspected.

d.   Repairs - All weld repairs shall be in accordance with AWS D14.1.

Definition of Non-Critical Welds: All other welds shall be tested using 
the test criteria specified below.

Criteria for Testing Non-Critical Welds
a.   Visual Examination - All welds shall be visually examined and satisfy 
the acceptance criteria of AWS D14.1.

b.   Repairs - All weld repairs shall be in accordance with AWS D14.1.
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M-140-3 Contractor's Self-Test; G
M-140-4 Contractor's Self-Test; G
DRE-7 Contractor's Self-Test; G
RAE-4 Contractor's Self-Test; G

The Contractor shall provide a certificate stating that the Contractor's 
self-test has been completed in accordance with section 2.8.1 of this 
specification.

M-140-3 Captivation Record; G
M-140-4 Captivation Record; G
DRE-7 Captivation Record; G
RAE-4 Captivation Record; G

The Crane Contractor shall provide a captivation record list with positive 
traceability and method of captivation for every fastener that was 
captivated. The captivation list shall be in the form of a table, clearly 
identify components, location, fastener size, type, quantity, and method 
of captivation. The person who performs the task shall sign and date at 
each entry of the fastener being captivated.

M-140-3 Safety Hoist Ring Proof Test; G
M-140-4  Safety Hoist Ring Proof Test; G
DRE-7 Safety Hoist Ring Proof Test; G
RAE-4 Safety Hoist Ring Proof Test; G

The Contractor shall provide the manufacturer's certification document 
which reflects the safety hoist ring serial number and record of a 200% 
proof test based on rated work load limit.

Runway Rails Survey Certification; G, AE

SD-08 Manufacturer's Instructions

M-140-3 Shop Test Procedure; G
M-140-4 Shop Test Procedure; G
DRE-7 Shop Test Procedure; G
RAE-4 Shop Test Procedure; G

The Contractor shall develop and submit a shop test procedure that will 
demonstrate operation, performance, and safety of the crane. The test 
procedures shall be submitted and approved prior to conducting the shop 
test. As a minimum, the test procedures shall conform to those 
requirements specified in Appendix B of this specification.

M-140-3 Crane Installation Plan; G
M-140-4 Crane Installation Plan; G
DRE-7 Crane Installation Plan; G
RAE-4 Crane Installation Plan; G

The Contractor shall submit a plan detailing the logistics involved in 
crane mobilization to the site and installation of the cranes. The plan 
shall include, as a minimum, lifting configurations, lay- down areas, 
installation, and transport through the activity.  A detailed lifting and 
handling plan meeting the minimum requirements shown in Appendix D and 
NAVFAC P-307 section 1.1 shall be submitted by the Contractor, for review 
and acceptance by the Government. The construction crane and rigging gear 
shall comply with OSHA requirements and any local requirements. Lifts of 
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all major components for crane removal and installation are considered to 
be critical lifts and include any lifts performed by equipment such as 
forklifts and jacks. Actual locations of center of gravity and location of 
lifting points for completely assembled crane and for each major component 
(girders, hoist/trolleys, and end trucks) shall be provided with the crane 
installation plan.
NOTE: On site changes of the plan are not allowed without Government 
review and acceptance. 

Training Course Outline; G

The Contractor shall prepare and submit to the Contracting Officer for 
approval, a training course outline. The outline shall contain enough 
detail for the Government to determine that all topics are adequately 
covered as prescribed in section 3.8 of this specification.

SD-09 Manufacturer's Field Reports

M-140-3 Brake Adjustment Records; G
M-140-4 Brake Adjustment Records; G
DRE-7 Brake Adjustment Records; G
RAE-4 Brake Adjustment Records; G

The Contractor shall provide a brake adjustment record and 
installation/maintenance manuals for each brake on the crane. The brake 
adjustment record shall be submitted on the official NAVCRANECEN form 
titled "Brake Adjustment Record Form" located on the NAVCRANECEN website. 
Each brake measurement shall have a tolerance traceable to the associated 
brake manual or documentation provided by the brake manufacturer, location 
of measurements, and the actual brake setting. Changes made to settings of 
the brake, at any time, will void the record.

M-140-3 Shop Test Deficient Items List; G
M-140-4 Shop Test Deficient Items List; G
DRE-7 Shop Test Deficient Items List; G
RAE-4 Shop Test Deficient Items List; G

Upon completion of the Government witnessed shop test and inspection of 
the cranes, a list of deficient items will be compiled and attached to the 
NAVCRANECEN Form 08-002 "Navy Crane Center Post Shop Test Sign Off Sheet," 
and signed by the Contractor, NAVCRANECEN representative, and activity 
representative (if applicable) and forwarded to the Contracting Officer.

M-140-3 Shop Test Record; G
M-140-4 Shop Test Record; G
DRE-7 Shop Test Record; G
RAE-4 Shop Test Record; G

Upon completion of the shop test for the crane(s), the Contractor shall 
submit records of all test data.

M-140-3 Field Test Record; G
M-140-4 Field Test Record; G
DRE-7 Field Test Record; G
RAE-4 Field Test Record; G

The Contractor shall follow the test procedure found in Appendix C that 
will demonstrate operation, capacity, and safety of each crane.  Any 
deviations to the field test required by the Contractor must be approved 
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by the Contracting Officer. Upon successful completion of all testing, the 
Contractor shall submit records of all test data for each crane.

SD-10 Operation and Maintenance Data

M-140-3 Operation and Maintenance Manual; G
M-140-4 Operation and Maintenance Manual; G
DRE-7 Operation and Maintenance Manual; G
RAE-4 Operation and Maintenance Manual; G

The Contractor shall submit the crane's operation and maintenance data 
(hereinafter O&M Manual) to the Government for review.  The O&M Manual 
shall include the following: table of contents, operation instructions, 
maintenance information, parts information, drawing list, drawings, 
product data, and calculations. 
Operation instructions shall include Contractor's detailed written 
procedures as well as crane operating and safety instructions including 
special precautions for starting/stopping.  
Maintenance information shall include recommended maintenance procedures, 
preventative maintenance, manufacturer's installation and maintenance 
manuals (for purchased components), lubrication instructions, and 
maintenance and programming instructions for the drives.  Maintenance 
instructions shall include alignment, adjustment, and calibration 
instructions for commercial components and parts lists.  Programming 
instructions shall include a complete listing of all control system 
parameters with an explanation of their functions.  Lubrication 
instructions shall include the location of lubrication points, type of 
lubricant to be used, and the frequency of lubrication, which shall agree 
with the lubrication drawing provided.
Parts information shall include a recommended spare parts list, all 
information on all Contractor-designed parts, all purchased sub-assemblies 
and components including the manufacturer's part number.  The information 
shall be broken-out to the smallest replacement part.  

SD-11 Closeout Submittals

Drawings on CD; G

The Contractor shall provide as-built drawings on CDs viewable in AutoCAD 
2010.  The file shall be in .dwg or .dxf format and a separate copy in a 
bookmarked Portable Document Format (.pdf).  The as-built drawings shall 
be submitted to the Government within 30 days of final Government 
acceptance of the cranes.  The CDs shall include an index of the drawings 
and calculations.

M-140-3 Operation and Maintenance Manual; G
M-140-4 Operation and Maintenance Manual; G
DRE-7 Operation and Maintenance Manual; G
RAE-4 Operation and Maintenance Manual; G

The Contractor shall provide the O&M Manuals on CDs and hard copies 
following final Government acceptance of the manuals.  The manuals shall 
be in Portable Document Format (.pdf).  The manuals shall be indexed using 
bookmarks in Adobe Acrobat. 

M-140-3 Control System Parameter Record; G
M-140-4 Control System Parameter Record; G
DRE-7 Control System Parameter Record; G
RAE-4 Control System Parameter Record; G
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After the crane has passed the final field test, the Contractor shall 
complete a control system parameter record for the crane and provide the 
crane parameter file downloaded from the crane at time of acceptance, if 
applicable.  The record shall include the contract number, Contractor's 
name and address, date, control system parameters, and their final 
settings.  Each control system parameter shall be designated as either 
used or unused.

M-140-3 Product Data; G
M-140-4 Product Data; G
DRE-7 Product Data; G
RAE-4 Product Data; G

Electronic submission of product data shall be submitted as one unit with 
a cover sheet containing a title block and index sheet identifying 
individual products. Ensure each page is numbered and identified to allow 
proper filing if separated or if provided in .PDF format linked 
bookmarking is acceptable vice page numbering. The sections for indexing, 
at minimum, shall be the sections noted in paragraph SD-03.

M-140-3 List of Parameters and Crane OEM's Approved Crane Range; G
M-140-4 List of Parameters and Crane OEM's Approved Crane Range; G
DRE-7 List of Parameters and Crane OEM's Approved Crane Range; G
RAE-4 List of Parameters and Crane OEM's Approved Crane Range; G

After the crane has passed the final field test, the Contractor shall 
submit Appendix F for each electronic drive to document the crane designed 
parameter ranges in which each parameter can be safely tuned by the end 
user for each parameter specified in Appendix F used on the crane. The 
Contractor-determined design range shall be the applicable portion of the 
drive's default range for each parameter. The Contractor must provide 
justification for each range of each parameter on the list. When 
necessary, the justification shall include appropriate calculations.

M-140-3 Property Transfer Verification; G
M-140-4 Property Transfer Verification; G
DRE-7 Property Transfer Verification; G
RAE-4 Property Transfer Verification; G

After the crane has passed the final field test, the Contractor shall 
transfer possession of all small items associated with the operation and 
maintenance of the crane, including but not limited to: keys, control 
software, computer cabling, remote controls, etc. The property shall be 
given to the point of contact of the supported command. The Contractor 
shall provide an itemized invoice showing the quantity and descriptions of 
items transferred, and obtain the signature of the recipient and date on 
the invoice. The Contractor shall submit a copy of the signed invoice.

1.5   QUALITY ASSURANCE

1.5.1   Qualification

Crane design shall be accomplished by, or directly supervised by, a 
registered professional engineer (PE). PE licensing shall be by a board or 
agency authorized to license and register professional engineers in the 
U.S. or Canada. The PE may be a contractor's regular employee or a 
consultant. The PE's review and attestation of specification compliance 
and professional responsibility shall be signified by his or her PE 
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original seal, and dated signature on the final drawing.

1.5.2   Regulatory Requirements

All crane functions and components shall comply with all OSHA requirements 
and other listed references in this specification.  Anchorages shall be 
provided to access all points on the trolley and shall be mounted at or 
above the trolley deck level. Anchorages to which personnel fall arrest 
equipment is attached shall be capable of supporting at least 5,000 pounds 
per person attached, or it must be designed, installed, and used as part 
of a complete personal fall arrest system which maintains a design factor 
of at least 2.0 under the supervision of a qualified person as required by 
29 CFR 1910.66. All anchorages shall be labeled in accordance with ANSI 
Z359 and include, "Fall Protection Use Only" and number of users. 
Anchorages shall not interfere with any crane movements or functions.

1.5.3   Post-Award Conference

The Contractor shall attend a post-award conference that will typically be 
held at the fabrication site or via teleconference. This conference will 
cover design submissions, shop testing, shipping, site mobilization, 
erection dates, Exhibit A submissions, Accident Prevention Plan, crane 
installation plan, roles and responsibilities of the entities involved and 
the overall schedule.

Meeting minutes shall be prepared by the Contractor and reviewed by Navy 
Crane Center.

1.5.4   Pre-Installation Conference

The Contractor shall attend a Government conducted pre-installation 
conference that will typically be held at the installation site. This 
conference will provide the Contractor and any Sub- contractors, 
NAVCRANECEN, and the supported command with the ability to review any 
necessary precautions to ensure a safe and accurate installation. The 
Contractor shall prepare meeting minutes and submit for review and 
approval by the Government in accordance with Exhibit A.

1.5.5   Crane Contractor/Facility Designer Interface Conferences

The Crane Contractor must support teleconferences discussing crane and 
facility interfaces.

1.6   DELIVERY, STORAGE, AND HANDLING

The Contractor shall be responsible for transporting the new crane to the 
job site. In the event that the Government is unable to receive the cranes 
from the Contractor as scheduled by the contract, the Contracting Officer 
will notify the Contractor. Moisture control (desiccant) shall be included 
in all electrical panels as a responsibility of the Contractor. Quantities 
shall be sufficient to keep these environments free of moisture, 
minimally, for the period of time from final shipment from the 
Contractor's facility until permanent power is applied to the crane at the 
activity.
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1.7   PROJECT/SITE CONDITIONS

1.7.1   Environmental Requirements

The cranes shall be designed to operate in an outdoor environment with an 
ambient temperature of 32° to 104° F.
Operation of the cranes shall not appreciably increase ambient noise level 
and shall in no case exceed 70 dB when loaded at rated capacity and 
unloaded when measured at the operator's location.

1.7.2   Existing Conditions

Prior to installation, the building shall be inspected by the crane 
Contractor, facility representative, and a NAVCRANECEN representative to 
document the condition of all existing construction and record any 
existing damage. A "Pre/Post Installation Building Inspection Checklist" 
(NCC Form 11-001), shall be initiated at that time. Upon completion of the 
work, the crane Contractor, facility representative, and the NAVCRANECEN 
representative shall again inspect the building to determine the extent of 
any damage that may have occurred as a result of work performed under this 
contract. Any damage to either the building and/or its contents as a 
result of the crane installation and/or testing shall be the 
responsibility of the crane Contractor under this contract.

1.7.3   Government Furnished Equipment

The Government shall provide certified test weights and associated rigging 
gear at the facility for acceptance testing of the crane. A two week 
notice to the Government is required in order to coordinate availability.

1.8   SEQUENCING AND SCHEDULING

The Contractor shall be responsible for transporting the new crane to the 
jobsite. The Contractor's onsite work may impact the on-going operations 
within the building. The Contractor shall provide an onsite work schedule 
with time durations and desired start/stop dates. The Government will 
determine a final mobilization date.  The Contractor shall submit a 
desired onsite work schedule and provide notice a minimum of thirty days 
prior to the desired mobilization date at PNS.

1.9   CONTRACTOR REQUESTED ENGINEERING CHANGES

All Contractor requested engineering changes must be submitted to the Navy 
Crane Center on the "Contractor Change Request Form" (NCC Form 07-001). 
The "Price Worksheet" (NCC Form 07- 001A) shall be attached to any 
engineering changes when a price increase/decrease is proposed by the 
Contractor. The worksheet shall compare the price of equipment as 
specified in the contract with the price of the proposed change. CCRFs 
shall be disapproved if submitted without Price Worksheet if a price 
increase/decrease is proposed. The forms are available at 
https://portal.navfac.navy.mil/ncc under the "downloads" page.

1.10   WARRANTY

Refer to the Division 1 specification sections for warranty information.
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PART 2   PRODUCTS

2.1   MATERIALS

Material shall be free from defects and imperfections that might affect 
the serviceability and appearance of the finished product. All material 
shall be new and unused.

2.1.1   Ductile Materials

For the purposes of this specification, ductile is defined as having a 
minimum elongation of 5% in 2 inches.

2.1.2   Structural Steel

Structural steel material shall conform to the standards referenced in 
section 2.3.1.

2.1.3   Cast Steel

Cast steel shall conform to ASTM A27 or ASTM A148.

2.1.4   Ductile Cast Iron

Ductile Cast Iron shall conform to ASTM A536.

2.1.5   Forged Steel

Forged steel shall conform to ASTM A668 or ASTM A521, grade as applicable.

2.1.6   Steel Shafts

Steel shafts shall conform to ASTM A434.

2.1.7   Aluminum Castings

Aluminum castings shall conform to ASTM B26 or ASTM B108.

2.1.8   Welding Materials for Crane

Welding materials shall conform to AWS D14.1

2.1.9   Welding Materials for Facilities

Welding materials shall conform to AWS D1.1

2.1.10   Glass/Clear Plastic

Glass of any kind or clear plastic shall not be permitted on the crane.

2.2   MANUFACTURED UNITS

Not applicable to this specification.

2.3   EQUIPMENT

2.3.1   Structural Design

The structural design of each crane shall conform to CMAA No.70 using ASTM 
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A36, A572, or A992 structural steel. It shall also be in accordance with 
OSHA 29 CFR 1910.179, 1910.23, and 1910.27, ASME B30.2, AISC 360, and 
other requirements specified herein.

Structural shop drawings shall be submitted for each enclosure as follows:

M-140-3 Structural Drawings
M-140-4 Structural Drawings
DRE-7 Structural Drawings
RAE-4 Structural Drawings

General arrangement drawings shall be submitted separately for each 
enclosure as follows:

M-140-3 General Arrangement Drawings
M-140-4 General Arrangement Drawings
DRE-7 General Arrangement Drawings
RAE-4 General Arrangement Drawings

2.3.1.1   Additional Load Combinations

In addition to load cases 1, 2, and 3 of CMAA No.70, the following 
additional load combinations shall be considered.

Test Loads

The crane will be periodically tested up to 131.25% of rated capacity. 
Combined stresses for the following load combinations shall be calculated 
to ensure structural adequacy during testing.

Case 3: Test Loads (Stress Level 3)
DL (DLFB) + TL (DLFT) + LL (1 + HLF) + IFD + SK+WLO
Note: 
(1) LL = 1.3125 x rated capacity.
(2) Test and extraordinary loads shall not be considered in the fatigue 
analysis.
(3)Formula abbreviations correspond to principal loads as defined in CMAA 
No.70 Section 3.3.
(4)The subscripts "T" and "B" refer to trolley and bridge, respectively. 

   Case 4:  Seismic Load Case
Trolleys and bridge end trucks shall be analyzed for the applicable 
seismic forces. The seismic analysis shall be performed using the 
methodology of ASME NOG-1 Section 4150 for an SSE except that the damping 
factor in the vertical direction for the trolley and bridge structures 
shall be 4 percent. The damping factor in the vertical direction of the 
load and load block shall be 7 percent. Credible critical load shall be 
taken as 10,000 lb. 

2.3.1.2   Structural Connections

Structural connections shall be designed in accordance with AISC 360.
All welding procedures and qualifications shall be in accordance with the 
requirements of AWS D14.1 and D1.1 as required by SD-07.
Structural bolted connections shall be designed and installed in 
accordance with RCSC Specification for Structural Joints Using 
High-Strength Bolts.
Girder to end truck connections shall be structural bolted connections.
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2.3.1.3   Bridge Girders

The bridge shall be of double girder design. Bridge girders may be either 
single web type or welded box section type with flanges and webs 
fabricated from plate. The summation of all normal stresses on a girder 
section under analysis shall not exceed the allowable stress for tension 
or compression. Except for diaphragms and web stiffeners at the trucks and 
knuckles, welding stiffeners and attachments transverse to the tension 
flange should be avoided.  Splices in the bridge girders shall be kept to 
a minimum and splices in locations of high stress shall be avoided. 
Splices shall be made with complete joint penetration welds. Field 
(on-site) splices are prohibited. Bridge girders shall be designed to be 
end notched to fit over the end truck.
Girders shall be reinforced at the notches with vertical diaphragms and 
horizontal stiffeners.

2.3.1.4   Bridge and Trolley End Trucks

End trucks shall be welded plate box sections with diaphragms between 
wheel pockets and wheels centered between the webs. The bridge and trolley 
wheels shall be equipped with rail sweeps conforming to ASME B30.2. 
Provisions shall be made to prevent bridge end truck and trolley from 
dropping more than one inch in case of axle failure. Tapered alignment 
pins (two per corner) shall be used to maintain original shop alignment 
between the bridge girders and the end trucks when reassembling the joints 
on-site. As an alternative, permanent squaring marks may be used to ensure 
original alignment.

2.3.1.5   Bridge Rails

Bridge rails shall be selected from the sizes listed in CMAA No.70, Table 
4.13.3-4; solid stock material (square, round or rectangular) shall not be 
used for bridge rails. The rails shall be selected so that the allowable 
wheel loads shall not be exceeded with the design rated load on the hoist. 
The rails shall be attached to the bridge girders with pairs of rail clips 
spaced not more than 36 inches apart. Rail clips shall be secured to the 
top flange of the bridge girder by welding or fastening with nuts and 
threaded studs. If rail joints cannot be avoided due to the length of the 
span, the joints shall be staggered and located directly over girder 
diaphragms. The gap at the rail joints shall be less than 1/32 of an inch. 
Rails shall have creep bars welded in place at each end. If odd lengths 
are included to complete a run or stagger joints, the length shall not be 
less than 10 ft.

2.3.1.6   Walkways or Service Platforms (Footwalks)

The crane shall have a full-length service platform on the drive girder. 
The service platform shall be accessible from the enclosure doorway at the 
crane level. See Appendix A drawings for additional detail. Walking 
surfaces shall be of the slip-resistant type. 

Service platforms shall meet the requirements of 29 CFR 1910.179, CMAA 70 
Section 3.7, and ASME B30.2 Section 2-1.7. Allowable stress shall not 
exceed those of stress level 2 in CMAA 70 Section 3.4.2. Platforms located 
adjacent to ladders and ladder openings shall comply with ANSI-ASC A14.3.

OSHA compliant service platforms shall be provided to allow access to all 
brakes for servicing without the use of fall protection anchorage points. 
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If service platforms cannot be designed to allow boarding and complete 
access without fall protection, a fall protection system (e.g. horizontal 
lifeline) shall be provided to allow complete service platform access and 
comply with the requirements of 1.5.2.

The design and installation of fixed ladders shall meet the requirements 
of ANSI-ASC A14.3 "American National Standard for Ladder - Fixed - Safety 
Requirements".

Stainless steel captivated self-closing swing gates shall be installed at 
each access opening on elevated platforms and walkways. The swing gate 
shall be a hinged gate or equivalent that is self-closing and does not 
restrict the ladder access width clearance for entry and exit. Swing gates 
shall have the same profile as standard guard railing (top rail and mid 
rail) and of a construction capable of withstanding the guard railing 
strength test requirements.

The fastening of service platforms, guardrails, ladders, swing gates, and 
other structure supporting these components to the crane or building 
structure shall be considered structural connections.
Commercially bought components (e.g. swing gates) may be exempt from this 
requirement as long as they are installed per documented OEM instruction; 
this documentation shall be submitted with the design package.

2.3.1.7   End Stops

Trolley end stops shall be designed in accordance with AIST TR-13 to 
resist crane bumper dynamic response specified in AIST TR-6. Trolley end 
stops shall be mounted to the bridge girder and shall not be mounted to 
the bridge rails.

2.3.1.8   Bumpers

Bumpers of the elastomeric or spring type shall be provided on trolleys 
(or ends of bridge girders) and bridge end trucks. The bumpers shall be 
designed to withstand rated load at rated speed IAW AIST TR-06. Bumpers 
shall fully mate with the end stops. Bumpers shall be mounted to provide 
proper clearance between the crane and surrounding structures when bumpers 
are fully compressed. Trolley and bridge endtruck frames' design shall 
ensure travel wheels do not contact the end stops. Bumpers shall be 
designed and installed with a means of retaining the bumpers in case of 
broken or loosened mounting connection(s). Bumpers shall not be drilled 
through as a means of retention. Bumper lengths shall be minimized to 
provide maximum hook approach distances.

2.3.1.9   Installation Attachment Points

For installation, major components (e.g. bridge girder(s), end truck(s), 
and trolley(s)) shall be designed with structural or mechanical attachment 
points (lifting lugs, safety hoist rings, hoist rings or approved 
equivalent) when they are to be lifted or handled by suspended rigging.

2.3.1.10   Crane Removal Attachment Points

The crane shall be designed with structural or mechanical rigging 
attachment points (lifting lugs, safety hoist rings, hoist rings or 
approved equivalent) to allow the entire crane, including trolley, to be 
lifted in and out of the enclosure.  Regardless of the total number of 
lift points used, only two diagonally opposed lift points shall be 
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considered to support the weight of the equipment. The design of the lift 
points shall be determined using the total crane weight plus 10%. The 
Working Load Limit (WLL) shall be calculated by multiplying the portion of 
the Vertical Design Load applied to each of the two diagonally opposed 
lift points by a factor of 1.155 (to account for a minimum rigging gear 
sling angle of 60 degrees above horizontal). The WLL shall be used for all 
lift point design calculations and while based on only two lift points 
supporting the load, applied to each lift point installed. Orientation of 
lift points shall be such that when loaded, the direction of applied load 
will be in the plane of the padeye plate ±5 degrees.  Location of lift 
points shall be symmetrical with respect to the equipment center of 
gravity (CG).  Lift points shall also be in a common horizontal plane 
above the CG.  Location of lift points shall consider that each leg of 
lifting gear will be of equal length. The entire crane shall be able to be 
lifted level within 3 degrees. When lift points are installed on the 
supporting structure by welds that carry the lifted load, welding shall be 
performed and visually inspected in accordance with AWS D14.1.

Analysis of crane structure supporting the attachment points shall be per 
the AISC 360 using the ASD method  and shall include a buckling analysis.  

Allowable stresses for the attachment points shall be based on the 
following:

YS = Yield Strength (minimum)
UTS = Ultimate Tensile Strength (minimum)  
Allowable bending/tensile stress: (Use the minimum value)

F_ALL=MINIMUM(YS/3 OR UTS/5)  

Allowable shear stress:
 
t_ALL = F_ALL/SQRT(3)

Allowable bearing stress based on projected area of shackle pin:

  BEARING =  1.5 * UTS/5
 
The Contractor shall mark the lift points in a permanent manner with the 
WLL, sling angle, test date, and test load applied. All WLL shall be 
marked in pounds.

2.3.1.11   Attachment Points for Manually Moving Bridge and Trolley

The crane shall be designed with structural or mechanical rigging 
attachment points for moving the crane's bridge and trolley. Attachment 
points for moving the trolley shall be on both sides of the trolley and 
shall have a corresponding attachment points on the bridge. Attachment 
points for moving the bridge shall be on both sides of the bridge. 
Attachments shall be designed and labeled to allow moving 100% rated load 
with the travel brakes manually released. These attachment points shall be 
accessible from crane or building walkway(s) without the use of fall 
protection or anchorages shall be provided.

2.3.1.12   Runway Rails

Refer to Specification section 05 12 00 Structural Steel.
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2.3.1.13   Crane Locking Provision

The crane shall be designed such that the trolley and each end truck can 
be secured to the bridge girders and the runway respectively. The locking 
mechanism shall be fully assembled on the crane and ready to use. Securing 
devices shall securely lock the crane to the rails and be capable of 
withstanding 0.1g loading in any direction. The RAE-4 crane locking 
provisions shall be located appropriately to support a level lift of the 
crane and enclosure as an assembly.

2.3.1.14   Trolley Frame

The trolley frame shall be a one-piece structural steel weldment and shall 
be designed such that all areas of the trolley can be accessed by 
personnel for maintenance.  Open areas of the trolley frame, except for 
rope openings, shall be floored over with solid steel floor plates 
containing raised treads. All open edges of the trolley frame, including 
rope openings, shall be bordered by a two inch high (minimum) seal welded 
lip for containment of all grease, oil, or other substances from operating 
machinery.  Trolley structural members, in close proximity to the wire 
rope drum flanges, shall be designed to provide support for the wire rope 
drum in the case of a drum shaft or coupling failure. The wire rope drum 
supports shall limit drum movement/shifting to maintain drum gear tooth 
engagement with the drive pinion (if applicable) and allow caliper disc 
brake engagement.

2.3.1.15   Seismic Restraints

The bridge and trolley end trucks shall be equipped with seismic 
restraints, as deemed necessary per the ASME NOG-1 section 4150 analysis. 
The restraints shall be checked against both lateral dislodgment and 
lift-off. The restraints may engage the rail head or the flange of the 
structural rail support member. If restraints engage the rail head, an 
analysis showing the rail system will withstand this loading is required. 

2.3.2   Mechanical Design

The mechanical design of the crane shall conform to CMAA No.70, ASME 
B30.2, and other requirements specified herein.

All drives which are not direct connected with shafts in line shall be 
driven through gears.

Retaining rings shall not be relied upon for axial retention of sheave 
pins or bearings on pins and axles; they shall be permitted only on 
standard commercial assemblies.

Press fits shall not be relied upon for transmission of torque, except 
where permitted in travel drives.

Cotter pins shall be permitted only for locking nuts against loosening and 
for retention of secondary components which are not in the primary load 
path. Cotter pins shall be corrosion resistant.

Hoisting equipment shall be designed to guard the hoist wire rope to 
prevent pinching, snagging, or other damage at the side of the hoist drum 
or between the hoist drum, crane structure, and any other adjacent 
equipment.
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Mechanical drawings shall be submitted separately for each enclosure as 
follows:

M-140-3 Mechanical Drawings
M-140-4 Mechanical Drawings
DRE-7 Mechanical Drawings
RAE-4 Mechanical Drawings

2.3.2.1   Design Factors

Stresses and ratings, except as modified herein, shall be computed using 
the continuous rated torque or horsepower of the driving motor.  For wire 
rope drum and related component calculations, the line pull off the drum 
shall be taken as that necessary to balance rated motor torque. The hoist 
drive, except the wire rope, shall be designed to withstand the setting of 
the hoist brakes under a full speed lowering condition with either no-load 
or rated load on the hook whichever load condition represents the worst 
case scenario.

All mechanical components, including fasteners, shall be designed or 
selected to provide design factors of 4.0 and 5.0 based on material yield 
and ultimate strengths respectively, unless otherwise specified herein.  
Furthermore, except where stated otherwise, those components that are 
subjected to momentary peak loads (due to starting, braking, or locked 
rotor torque) must be designed to limit the peak stresses to 0.75 of the 
material yield strength, except that peak compressive stresses must be 
limited to 0.90 of the material yield strength.

Top running bridge cranes shall be CMAA No.70, Class D or higher.
-Mean effective Load Factors shall be estimated to ensure a higher class 
than class D is not required.

Shafts and axles subjected to reversing stresses shall be designed for 
fatigue loading per CMAA No.70.

Shaft loading resulting from the setting of brakes shall not be considered 
in the fatigue evaluation.

2.3.2.2   Alignment

All base mounted motors, gear reducers, brakes, and pillow blocks shall be 
locked in proper alignment, both longitudinally and laterally, after 
adjustment, shimming, and fastening.

Fine thread, lockable, jacking bolts shall be installed on the foundation 
at each foot of the base- mounted components that are required to be moved 
for alignment.

All based mounted components shall have:

-A minimum of 0.100 inches of shims under each foot.

-The number of shims of any thickness shall be limited to four (4) under 
any mounting bolt.

-The component's feet shall be shimmed as necessary to not exceed 0.001 
inches of soft foot.

Brake bases shall be shimmed to align the brake with the brake wheel.
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Pillow blocks with hollow feet shall be mounted with fasteners and washers 
that overlap two or more solid vertical sections of the base.

Coupling alignments shall be:

-Measured and recorded prior to shop test.

-Measured by the Contractor and witnessed by the Government after field 
installation.  

2.3.2.3   Threaded Fasteners

Mechanical connections shall be made fastened with SAE J429, Grade 5 or 
Grade 8 fasteners, ASTM F436 washers, and SAE J995 Grade 5 or Grade 8 nuts 
when:

-Fastening all base mounted components

-Fastening all flange mounted components

May be installed into tapped holes provided adequate thread engagement; 
applicability includes keeper bars.

Fasteners shall be pre-loaded to their full installation torques only when 
so prescribed by the component manufacturer. 

The holes or slots shall not be enlarged to accept a larger fastener to 
obtain the design factor required for custom designed assemblies.
All nuts shall have a minimum of one thread pitch of the bolt protruding 
above the nut top surface. Keeper bars shall be secured with a least two 
fasteners.

Setscrews shall not be used, except when they are a component of a 
commercial product or in standard hook/nut retention.

Bushings and thrust washers with grease grooves requiring alignment with 
grease injection holes shall be fastened to their support structures with 
threaded fasteners and locked against backing out.

2.3.2.4   Load Blocks

Load blocks shall be:

-Entirely of steel construction in the load path.

-Designed to preclude the wire rope from being cut, pinched, crushed, or 
chafed in case of two blocking, unloading of the wire rope, or under 
normal operating conditions.

-Constructed so that the hooks and hook nuts can be removed without 
unreeving of the hoist.

-Fully enclosed, concealing the sheaves and wire ropes, except for wire 
rope slots and drain holes.

-Block internal arrangement and clearances shall prevent the wire ropes 
from leaving the sheave grooves under any conditions.
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-Designed to prevent rotating steel-to-steel contact of moving parts.
-Centered between the girders.

-Designed to allow 360 degrees continuous hook rotation with 131.25% of 
rated load without wire rope cabling.

-Provided with a thrust bearing having a static capacity of no less than 
150% of rated load.

-The load block shall be provided with a trunnion separate from the sheave 
pin.

-The trunnion shall be bored for swivel mounting of the hook and shall be 
securely retained in the block side plates.

-Designed with keeper bars retaining the ends of the trunnions and their 
fasteners shall be lock wired.

-Clearly marked with the capacity in pounds on both sides of the load 
blocks.

2.3.2.5   Hook and Hook Nuts

The hook shall be:

-Single barb

-Forged carbon steel conforming to ASTM A668 or ASTM A521 with a minimum 
material longitudinal elongation of 18% in 2 inches.

-Provided with the hook nut secured to the hook by a commercial standard 
removable and reusable means (tack-welding is prohibited).

-Provided with the shank and nut threads having a Class 2 fit, per ASME 
B1.1.

-Provided with a mechanical safety latch.

-Unpainted/unplated, along with the hook nut.

-Uniquely marked in a permanent fashion that is traceable to the NDT 
certification.

-Have a hook nut that is marked to match the hook.

-Provided with the markings visible when the hook and hook nut are 
assembled on the hook block.

Standard commercial hooks may be used at their published ratings when 
their published design factors are 5.0 or greater.

2.3.2.6   Hoist Wire Rope

Hoist Wire rope shall:

-Have no less than a 6.0 to 1 design factor based on the minimum breaking 
strength of the wire rope.

-Be 6 x 36 class construction, extra improved plow steel, or extra-extra 
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improved plow steel, pre-formed, regular lay, bright (uncoated, 
non-galvanized), with an independent wire rope core, and in accordance 
with all requirements of ASTM A1023/A or ISO 4309.

-Have ends on the drum anchored by means of swaged fittings inserted into 
reinforced pockets or by clamping.

-Clamped hoisting rope ends shall be neatly and securely seized with wire.

-Have dead end connections to equalizer bar shall be by means of poured 
socket connections or swaged fittings installed in a manner that develops 
the full breaking strength of the hoisting rope.

- Have fleet angles for drums and sheaves that do not exceed 4 degrees to 
either side of the respective groove centerlines.

-Be left lay and right lay wire ropes in a double reeved configuration and 
be equalized by an equalizer bar.

Left rope and the right rope shall be the same construction and 
manufacturer.

Left rope and the right rope shall have matched diameter, to the maximum 
extent possible.

2.3.2.7   Wire Rope Sockets

Wire Rope Sockets shall: 

-Be selected in accordance with the swage fitting and wire rope 
manufacturer's recommendations, for swaged sockets.

-Be forged steel meeting the same material requirements of RR-C-271 as 
shackles, or be forged from austentitic stainless steel meeting the 
requirements of ASTM A314, for stainless sockets.

Poured fittings shall be made with molten zinc or resin socketing material 
approved by Naval Ships Technical Manual Chapter 613, Wire and Fiber Rope 
and Rigging.

Wedge sockets shall be prohibited.

2.3.2.8   Sheaves

Sheaves shall be:

-Forged steel.

-Machined or ground to contour and heat treated to a minimum hardness of 
320 BHN in the wire rope contact area.

-IAW Table 4.5.2-1 of CMAA No.70 for the minimum pitch diameters of 
running and equalizer sheaves.

-Provided with a groove depth not less than 1.15 times the hoisting rope 
diameter.

-Provided with a throat angle of 30 to 40 degrees.
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-IAW the Wire Rope User's Manual for the groove diameter.

- Installed with bearings for running sheave and bushings for equalizer 
sheaves.

2.3.2.9   Drum

The drum shall be:

-A one-piece steel weldment, finish-machined after all welding and stress 
relieving have been completed.

-Designed including integral stub shafts or shaft hubs for through shafts 
as required.

-Provided with drum end flanges extending a minimum of one rope diameter 
above the top layer of wire rope.

-Not mounted in a three bearing configuration.

-Designed such that all hoisting rope is wound in a single layer.

No less than two dead wraps of hoisting rope shall remain at each 
anchorage on the drum when the hook is in its extreme low position and at 
least one empty groove for each rope shall remain on the drum in the 
extreme high hook position.

-Designed with helical grooves and machined right and left hand.

-Designed with minimum wire rope groove depth of 0.438 times the wire rope 
diameter.

-Designed with the minimum pitch diameter IAW CMAA No.70, Table 4.6.4-1.

-Designed with the groove radius IAW Wire Rope User's Manual.

-Provided with a mis-spool limit switch that detects improper spooling on 
the drum; it shall prevent further hoisting, but allow lowering.

-Manufactured with a tolerance in the drum diameter between the left and 
right side of the drum that is no greater than one half of the overall 
tolerance of the drum diameter.

-Manufactured where consideration should be given to designing the 
grooving for metric ropes due to the prevalence of metric left lay.

Metric and Standard ropes shall not be substituted for one another.

2.3.2.10   Gearing

Gearing shall be:

-Designed in accordance with applicable AGMA 2000, 2001, and 908 standards.
The gear quality shall be A5 or higher.

-Mounted on shafts supported by two outboard bearings.
Shafts with three or more bearing supports shall not be permitted.

-Designed with all gears pressed on and turn with their shafts or axles.
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-Of the enclosed (gear reducer) type, except final drive.

-Designed with the input (high speed) gear set using helical (including 
double helical and herringbone) or spiral bevel gear tooth form.

Gear reducers shall be:

-Standard commercial products.

-Provided with a convenient means of lubricant level indication and 
draining.

All reducers shall have a ball valve to facilitate draining.

-Housed in steel or ductile iron housings meeting section 2.1.1 of this 
specification.

-Provided with inspection covers that are accessible without removing 
other components or draining oil.

Shaft mounted gear reducers may be used for travel drives only. The drum 
gear (if applicable) shall be removable from the drum. 

Open gearing shall:

-Consist of spur, double helical, or herringbone to preclude axial loads 
to their supports including, drum gear-pinion sets (if applicable).

-Have crowned open pinion teeth of last stage gear sets.

-Be protected whenever feasible.

The torque arms shall be other than threaded rod type and shall be 
designed and installed so that no eccentric loads are imposed on them.

2.3.2.11   Hoist Brakes

Each hoist shall be equipped with two electro-mechanical spring set 
brakes, each with a minimum torque rating of 131.25% of the hoisting 
torque.  In no case shall the brake torque rating be less than the 
hoisting torque required to lift the test load. 

Each brake shall:

-Be able to independently stop and hold the maximum test load at the 
minimum torque rating.

-Be designed to allow for manually lowering the load in the event of loss 
of power.

-Be provided with a means to manually verify the holding torque in a 
deenergized state.

-Be equipped with a manual lever type, self-return to ON brake release 
mechanism.

Maintained OFF release mechanisms are not permitted.
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-Be designed to permit inspection and adjustment without disassembly of 
the brake (including disconnecting wires).

-Be of the non-self-adjusting type.

-Have no less than 75% lining contact with the opposing surface.

-Be designated as primary and secondary with the primary brake being 
mounted closer to the wire rope drum in the drive train.

The secondary brake shall set between one to three seconds after the 
primary in any stopping condition except for when there is a broken shaft 
fault detection, loss of power, or crane shutdown.

One of the two spring-set hoist brakes shall act directly on the wire rope 
drum.

Brakes acting directly on the wire rope drum shall:

-Be caliper disc type.

-Be single or multiple caliper disc brakes applied to one or two discs 
bolted to the drum.

-Have a torque rating of not less than 150% of rated load hoisting torque 
at the point of application.

-Be designed such that failure of any single actuator would allow the 
remaining actuators to function.

-Be designed considering the energy which would have to be absorbed, with 
no contribution from the other brake(s) in the drive train, and dissipated 
during an emergency stop.

Brakes shall have steel components with the following exceptions:

-Brake housings may be ductile cast.

-Friction material,

Covers shall be provided for electro-mechanical brakes and shall be 
designed to contain airborne brake dust. The brake housings shall be 
designed to permit easy access for wear and setting inspection of the 
friction discs and pads without removing other components. Covers shall be 
of aluminum construction or be equipped with handles if constructed of 
steel. 

2.3.2.12   Travel Brakes

The travel drives shall be provided with electro mechanical spring set 
brakes or non-freecoasting mechanical drive.

Each brake shall be:

-End-mounted.

-Provided with an adjustable torque setting.

-Have a minimum torque rating per CMAA No.70 according to applicable 
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environment.

-Be equipped with a manual self return to ON brake release.

-Be designed to permit easy access for adjustment and inspection for wear 
and/or setting of the friction discs.

The non-freecoasting mechanical drive or electro-mechanical brake shall be 
capable of stopping the travel motion within a distance in feet equal to 
10% of the full load speed in feet per minute when traveling at full speed 
with a full load.

Double face mounted brakes shall not be permitted.

2.3.2.13   Travel Drives

The travel drives shall be either A-1 or A-4 type as specified in CMAA 
No.70. 

Travel drives shall have a minimum of half the total wheels driven.

2.3.2.14   Shafts, Axles, and Pins

All shafts, axles, and pins shall be steel.

Each custom designed shaft or axle shall have a comprehensive fatigue 
analysis per applicable AGMA standards.

-The fatigue design factor shall be a minimum of 2.0 for hoist shafts.

-If the given ultimate strength of the material is the minimum values, 
then the reliability factor (kc) of 1.00 shall be used.

-If the given ultimate strength is an average or representative values, 
the reliability factor of 0.817 or 0.747 shall be used for reliabilities 
of 99.0% and 99.9%, respectively.

-A reliability factor 0.817 is appropriate for most applications. The life 
factor (ke) shall be 1.0.

-Shafts and axles shall be designed for an infinite fatigue life.

-For analysis, every reversed bending cycle shall be assumed to be at 
rated torque.

-The loads imposed on pins (i.e. sheaves) are considered to be static for 
design purposes.

-The choice of the level of reliability depends on the criticality of the 
drive and crane service.

-The trolley and bridge axles shall be of the rotating type.

-No shafts, including wire rope drum shaft, may be mounted in a three 
bearing configuration. 

-Lubrication holes shall be considered in the design of the pins.

-Both ends of equalizer pins are required to be locked. Keeper bars shall 
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not be welded to pins.

2.3.2.15   Couplings

-Couplings shall be steel.

-Chain and continuous sleeve type couplings shall not be permitted. Gear 
couplings shall be bolted flange type.

-Spline couplings are acceptable as installed on c, d, or p-face 
assemblies.

-Conventional couplings shall not be loaded in the radial direction.

-Barrel type couplings shall be used in connection between the hoist 
reducer output shaft and drum flange.

-Semi-flexible couplings shall be used on floating shafts and shaft 
arrangements where one shaft has sufficient length such that shaft 
deflection easily compensates for misalignment and the other shaft does 
not.

-Full-flexible couplings shall be used on connecting shafts and axles with 
adjacent bearing supports.

-Rigid couplings are permitted only on long shafts (with distant bearing 
supports) where shaft deflection easily compensates for any misalignment.

-Brake wheel or brake disc coupling (if used) shall be compatible with the 
required coupling type.  If the wheel or disc serves as a rigid hub of a 
semi-flexible coupling, it shall be mounted on the driven shaft.

-Flexible couplings shall not be relied upon to compensate for inaccurate 
alignment.

-There shall be adequate clearance between couplings and adjacent 
components to allow removal of the cover for inspection, adjustment and 
alignment.

-Ends of coupled shafts shall be aligned within the recommended 
installation criteria of the coupling manufacturer.

2.3.2.16   Wheels

The trolley and bridge travel wheels shall be double flanged and rolled to 
shape or roll-forged to provide properties in congruence with ASTM A504.

Wheels shall:

-Not be fabricated from plate steel.

-Not be hollow stamped construction.

-Not be cast iron (any grade).

-Be rim toughened to not less than 320 BHN.

-Have straight treads.
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-Be IAW CMAA No.70 recommendations for wheel sizing and flange to rail 
head clearances.

2.3.2.17   Keys and Keyseats

Keys, keyseats, and keyways shall be:

-steel.

-designed in accordance with ASME B17.1.

-of the parallel type.

Keys shall:

-have a metal to metal fit to the keyseat and keyway in reversing torque 
applications.

-have a fit that meets Class 2 requirements for single keys.

-have a fit that meets Class 1 requirements for double keys.

-be chamfered to clear keyseat and keyway radii.

Chamfers, fillets, and end radii shall be subtracted from the projected 
areas when calculating stress.

The manner of key installation shall preclude any possibility of a key 
shifting out of its intended position.

2.3.2.18   Bearings

All bearings shall be of the antifriction type except where specifically 
permitted or required otherwise.

Permanently lubricated sealed bearings shall be used when grease fittings 
cannot be accessed from the trolley deck or maintenance platforms.
Provide easily accessible fittings for re-lubrication of the 
grease-lubricated bearings. CMAA No.70 shall be used to determine bearing 
life criteria, as applicable.

If a pedestal bearing is used to support the drum, the housing shall be 
steel.

Pedestal bearing housings shall be either a casting or machined from 
rolled plate as a custom made component.

2.3.2.19   Bushings and Thrust Washers

All connections, including equalizer sheaves or bars, subject only to 
small rocking motion shall be fitted with bushings and/or thrust washers 
in the pivot pin bore, as applicable.

Equalizer bars shall have bronze bushings with flanges or thrust washers 
in the pivot pin bore.

-Bronze bushings shall have provisions for grease lubrication.

-Oil impregnated sintered bushings may be used on smaller pins, and 
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provisions for grease lubrications may be omitted.

2.3.2.20   Shims

Shims shall:

-Be pre-cut, slotted, stainless steel, with the thickness stamped on the 
shim.

-Be "U" shaped and the slot widths shall approximate the mounting bolt 
diameters.

2.3.2.21   Fits

All components that transmit drive or brake torque shall be interference 
fitted onto their respective shaft or axle.

-Interference fits shall conform to the force fit requirements prescribed 
in ANSI B4.1 and shall be medium drive fits unless length of engagement, 
material, or loading indicates otherwise.

-The individual component manufacturers shall endorse these interference 
fits.

-Drive wheels installed on rotating axles without keys shall be machined 
to have the wheel/axle inference fit in the FN2 to FN3 fit range.

Travel drive speed reducers may use keyless connections.
Motor rotors, armatures, and commutators of hoist motors shall be press 
fitted and keyed to motor shafts.

Bearings, bushings, and seals shall be fitted in accordance with the 
manufacturer's recommendations.

2.3.2.22   Equalizer Bars

Equalizer bars shall provide sufficient travel to compensate for the 
overall tolerance stack-up of the wire rope diameter, the left side and 
right side drum pitch diameter difference, and not bottom out during 
normal operation including expected hook block swing from normal 
operations.

2.3.2.23   Drip Pans

The crane shall be designed to preclude leakage of lubricants onto the 
lifted loads or the floor.

Equipment or components, which cannot be made leak-proof, shall be fitted 
with suitable corrosion resistant steel drip pans or shall have the 
foundations seal welded to create a dam.

The drip pans shall be:

-Installed under all drive machinery.

-Designed to permit easy removal of collected lubricant.

-Fitted around the shank of the hook and extending outward to encompass 
all possible points of lubrication drips from the load block or wire rope. 
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The drip pan shall be easily removable without disassembly of the hook or 
load block and shall not interfere with the crane structure during testing 
of the upper limits.

2.3.2.24   Captivation

The entire crane shall be captivated (including purchased items like 
brakes and gearboxes and designed items). Exposed fasteners, pins and 
other items of hardware that may loosen or become dislodged shall be 
captivated by means of applied thread locking compound, locknuts, 
installed lock wire, lanyard or hook and loop containments.  Items such as 
equipment nameplates with fastening rivets are satisfactory only if the 
rivets are tight and undamaged. Nameplates with drive pins shall be 
captivated or removed and replaced with captivated threaded fasteners. If 
thread locking compound is used the presence of the thread locking 
compound shall be indicated by applying a tamper proof sealant (Glyptal or 
similar)between the head and the mating surface.

Devices containing fluids including bumpers and components of hydraulic 
systems shall have drip pans or be eliminated.

Devices containing elemental mercury are prohibited.

Bolts and nuts shall not be welded. Lock washers are prohibited.

The following reports/certificates shall be submitted separately for each 
crane as follows:

M-140-3 Captivation
M-140-4 Captivation
DRE-7 Captivation
RAE-4 Captivation

2.3.2.25   Lubrications

All lubricants such as oils and greases that are used on the crane must be 
on the pre-approved lubrication list, or be approved by the government 
during initial design review. The pre-approved lubrication list is 
included in Attachment A of specification 01 11 00 Summary of Work.

2.3.3   Electrical Design

The electrical design of the crane shall conform to CMAA No.70, NFPA 70, 
NFPA 70E, ASME B30.2, NEMA ICS 8, and other requirements specified herein. 
All electrical components shall be industrial grade, commercially 
available, and comply with established national or international 
recognized approving organizations such as Underwriters Laboratories (UL) 
and Canadian Standards Association (CSA). All electrical components shall 
be located so they are easily accessible for inspection and maintenance. 
Each motion of the crane shall be provided with a separate and independent 
drive unit. The electrical system shall be designed to allow simultaneous 
motions of the hoist, bridge, and trolley drive mechanisms, as well as 
ancillary loads. The crane shall be designed to operate on 480 VAC, 
3-phase, 60-Hertz 50 amp or less power.

Electromagnetic interference (EMI) susceptibility and emission controls 
shall be provided. The crane drives and wiring shall meet EMC Directive 
(2004/108/EC) electromagnetic compatibility (EMC) product standard EN 
61800-3 or equal.
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The disconnecting means for the crane shall be a lever arm type fused 
disconnect switch (rotary type switches are not acceptable) located in a 
separate enclosure, such that when the disconnect is secured, there are no 
energized conductors in any control panels (See section 2.3.3.8).  All 
control circuits shall be fed from a single phase, air cooled, 
double-wound transformer. Except for the POWER OFF-POWER ON circuit, the 
control circuit including directional contactors shall not be energized 
without energization of the mainline contactor.  The Contractor shall 
furnish and install all electric drive equipment on the crane, including 
motors, brakes, switches, controllers, panels, items associated with the 
wireless and pendant controllers, wiring system, cables, and 
electrification.  Contactors and relays shall not be definite purpose. If 
IEC contactors are used, the application cannot exceed the contactor 
manufacturer's AC3 rating for the contactor.  All contactors and relays 
shall have appropriate MOVs or R-C surge absorbers installed across the 
respective device's coil.  As much as practical, power and control cables 
shall not be mixed in the same conduit in order to prevent interference.  
Power cables and low voltage signal cables shall not be mixed in the same 
conduit or junction box.

Enclosures for control panels and auxiliary devices shall be NEMA type 4X 
(stainless steel) as defined by NEMA Standards Publication Number 250.  RF 
shield gaskets shall be provided on the covers and doors of all electrical 
panels. The enclosures shall be designed with appropriate heating and/or 
cooling accessories to maintain a climate within the panel that provides 
an appropriate internal temperature environment for proper operation of 
the drives. There shall not be any condensation inside the control 
panels.  If anti-condensation heaters are provided, these heaters shall 
remain energized when the main line contactor is deenergized.  Enclosures 
on hoist trolley shall not project lower than the high hook position. 
Panels shall be sized such that doors widths do not exceed 36 inches in 
width and shall have an interior light for each 3 foot of enclosure width 
with a door switch to turn lights off when doors are closed.  Interior 
light lens shall not be glass.

Components in all panels shall be selected and installed such that the 
control system enclosures are NFPA 70E arc flash hazard/risk category 0. 
Individual components shall be designed and installed to meet ingress 
protection rating 20 (IP20) (Finger Safe) per ANSI/IEC 60529 standard.
Appropriate shields shall be placed over components that cannot meet 
category 0 or IP20 standards and allow the panel doors to be open with the 
drives in operation. All control panels for DRE-7, M-140-3, and M-140-4 
shall be provided on a free-standing self-supporting rack assembly that is 
constructed of stainless steel or painted ordinary steel (OS). If 
constructed of OS, see section 2.7.2.3 for paint requirements. The 
assembled rack shall be capable of being lifted by crane and forklift. The 
assembled rack shall be weighed to +/- 2% accuracy with the measured 
weight clearly identified on the rack.  The assembled rack(s) and panel 
assemblies shall include features as required so it can be lifted through 
the enclosures roof opening, landed in the crane maintenance vestibule, 
positioned near the wall, and secured to the deck (See GA and/or Q 
Drawings). Rack feet shall include accessible holes for match drilling and 
screwing into deck. The installed wall panels shall not be used to support 
the rack assembly.  The entire control panel assembly shall fit inside the 
space elevations shown in the GA and/or Q Drawings. 

The following considerations shall be made in the made in the design and 
layout of the crane control panels for each enclosure. It is the intent to 
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have the build and layout of the control panels consistent between 
enclosures to support maintenance activities. 

RAE-4: The bottom of the RAE-4 control panels will be positioned 
approximately 54" above the deck level requiring accessible components to 
be located towards the bottom of the panel. All accessible components 
shall be accessible from the floor/deck level. The width is limited to 
that as shown to meet electrical clearance requirements between the panel 
and the guardrails.

DRE-7: The width of the panel is limited to that shown on GA-100. The 
width is limited to allow 12" of clearance on the south and 6" of 
clearance to the North between the panel and the mechanical ductwork 
connections. All accessible components shall be accessible from the floor 
level. 

M-140-3 & M-140-4: No major space concerns. Build of panels shall be made 
to be consistent with the layout of the RAE-4 and DRE-7 panels. 

Components mounted on the exterior of the panels (keyswitches, datalogger, 
etc.) shall be located such that they are accessible while standing on the 
deck level without the use of ladders or elevated platforms. The control 
panels for the RAE-4 crane shall be wall mounted. The wall mounted 
controls panels shall meet all requirements noted above for construction, 
weight markings, etc. The crane Contractor shall coordinate with the 
building Contractor to determine wall mounted cabinet mounting 
requirements. The bottom of the RAE-4 control panels will be positioned 
approximately 54" above the deck level requiring exterior mounted 
components to be located towards the bottom of the panel.

Electrical drawings shall be submitted separately for each enclosure as 
follows:

M-140-3 Electrical Drawings
M-140-4 Electrical Drawings
DRE-7 Electrical Drawings
RAE-4 Electrical Drawings

2.3.3.1   Wiring System

Unless otherwise specified, interconnecting wiring shall be of copper 
stranded construction complying with Table 310.104(A) of NFPA 70.  
Aluminum conductors shall not be used. Aluminum connectors are allowed if 
they are rated for use with copper conductors (marked "AL/CU").  All 
conductors connected to or routed above resistors shall have insulation 
shown in NEC Table 610.14(a) for 257°F (125°C) maximum temperature. Motor 
branch circuit conductors shall be sized as to have an ampacity not less 
than 150% of the motor full load current rating and to be no smaller than 
12 AWG. Conductors shall be selected and de-rated based on maximum ambient 
temperature. Continuous loads such as utility, heating, lighting, and air 
conditioning shall be multiplied by 2.25 to determine ampacity in order to 
permit application of NEC 610.14 (A) for crane supply conductors.

Raceways shall be aluminum conduit.  Conduit clamps shall not be cast.  
Liquidtight flexible metal conduit may be used for lengths of three feet 
or less when flexible connections are needed for motors, lighting, limit 
switches, and brakes. Excluding conduit directly connected to dynamic 
braking resistors, raceways shall maintain a 12-inch clearance between the 
raceway and dynamic braking resistors.  A separate grounding wire, sized 
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in accordance with Section 250.122 of NFPA 70, shall be routed with all 
ungrounded conductors.  Only one equipment grounding conductor shall be 
run in each conduit and be the largest size required for any circuit 
routed in that conduit.  All wiring shall be numbered or tagged with 
unique wire numbers at all connection points. All wire numbers shall be 
documented on the wiring schematics. Power conductors which are shielded 
such that their wire size cannot be easily determined shall be labeled as 
to the conductor size. All unused conduit openings shall be plugged.  All 
conductors shall terminate on terminal blocks; there shall be no splices, 
with the following exceptions:

a.   Encoder conductors shall have a continuous run from the encoder to 
the drive. If the length of cable required between a drive and its 
respective encoder is longer than 300 feet, fiber optic cable shall be 
used.

b.   Motor and brake connections may be made using split-bolts or lugged 
and connected with nuts, bolts, flat washers and lock washers in lieu of 
installing a terminal block in the motor connection box. No wire-nuts 
shall be permitted.

2.3.3.2   Drive Mechanism Motors

Drive mechanism motors shall conform to NEMA MG 1.  Hoist motors shall be 
AC vector duty, totally enclosed non ventilated (TENV) squirrel cage 
induction type with a minimum 1024 PPR encoder. The bridge and trolley 
drive motors shall be AC inverter duty, totally enclosed
non-ventilated (TENV) squirrel cage induction type. All motors shall be 
continuous duty rating. Motor insulation shall be a minimum of Class F.  
Motors shall be furnished with anti-condensation heaters that remain 
energized when the mainline contactor is deenergized.

Motors shall be equipped with thermal trip type over-temperature 
protection. The temperature sensors shall be of the automatic resetting 
type and installed integral to the motor windings.

Activation of any integral motor over-temperature device shall energize a 
red indicating FAULT light and shall de-energize the individual function 
as follows:

Hoists:  Hoisting direction only.
Trolley and Bridge: Travel motion in either direction.
The red indicating fault light shall remain energized until the 
over-temperature device resets.

2.3.3.3   Hoist, Trolley, Bridge Electric Controls

Static reversing, adjustable frequency controllers (open loop vector) 
shall be provided for the trolley and bridge electric drive.  Static 
reversing, adjustable frequency speed regulated, closed loop flux vector 
controller with encoder feedback shall be provided for the hoist electric 
drive. Adjustable frequency controllers (variable frequency drives) shall, 
at a minimum, provide undervoltage protection, electronic instantaneous 
over current protection, DC bus over voltage protection, and be able to 
withstand output line to line shorts without component failure.  Crane 
hoist drives shall incorporate an overspeed detection system such that, 
when an overspeed event is detected, it immediately sets the hoist brakes 
and de-energizes or dynamically brakes the hoist motor, as well as 
energizes the red fault light.  Hoist drives are required to be selected 
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such that the continuous rating of the controller is not less than 130% of 
the calculated motor full load current based on CMAA No.70 section 
5.2.9.1.1.1 and NEC Table 430.250. All hoist drives shall be equipped with 
a motor overtorque limit to lock out the hoist and prevent gross overload 
of the associated hoist. The overtorque limit shall be set at 150% of the 
motor torque required to hoist 100 percent load. This overtorque limit may 
be increased, if the 150% value produces overtorque faults while 
performing the overload portion of the field test. All controllers shall 
be provided from the same manufacturer. Dynamic braking shall be provided 
for each electric drive and sized per variable frequency drive 
manufacturer's requirements.

Speed control shall consist of three fixed speed points for each function. 
The controller shall have initial speed points set to 25%, 50%, and 100% 
of full speed. Controls shall be designed such that the maximum speed of 
each function shall be limited to 25% of rated speed when a slow speed 
switch is actuated on the controller. A yellow/amber light mounted on the 
bridge shall be energized while in slow speed mode.

The hoist, trolley, and bridge brakes shall set after the associated 
controller decelerates the drive motor to a controlled stop. The hoist, 
trolley, and bridge controllers shall be sized to provide sufficient 
starting torque to initiate motion of that crane drive mechanism from 
standstill with 0 to 131.25% of rated load on the hook.  Hoist functions 
shall not produce any rollback and shall produce no more than 1/8" of 
roll-up, when measured at the hook block.  The hoist controller shall 
prove torque before release of the brakes and enable the drive motor to 
develop full torque continuously at zero speed.

Motors shall operate smoothly at all speeds without torque pulsations, and 
shall only be energized within the frequency range of 50-60 Hz at rated 
speed. With respect to AC control wiring, no neutral wire shall pass 
through the contacts of a control relay or contactor, i.e., a device shall 
not be shut off or disengaged by breaking the device's neutral conductor.

2.3.3.4   Transients and Harmonic Protection

Varistors for transient protection shall be provided internal to each 
variable frequency drive.

Minimum harmonics protection shall consist of a reactor connected in 
series with each controller's line (input) terminals. All reactors shall 
be rated for continuous duty operation based upon motor nameplate amperes 
and shall be designed for 60 HZ operation.

For a drive motor branch circuit that exceeds 100 feet in length, a 
reactor shall also be connected in series with the controller load 
(output) terminals to provide standing wave protection.

2.3.3.5   Data Recorder and Drive Faults

Each adjustable frequency drive shall be equipped with a control pad to 
adjust drive parameters and display drive faults. The control pad shall be 
mounted on the outside of the control panel, such that it may be accessed 
without working in an energized panel.

The control pad must retain the drives last 500 (minimum) run events and 
the last 200 (minimum) alarm/fault events or a separate data recorder to 
provide this functionality shall be provided.  If the data recorder is a 
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separate device, the devices shall be located such that either device can 
be accessed safely (without working in an energized panel). This may be 
accomplished by one of the following:

- Have both the data recorder and the control pad mounted on the outside 
of the control panel and energized simultaneously.

- Have both the data recorder and the control pad mounted on the outside 
of the control panel and provide the ability to switch between the 
operation of the devices via a selector switch mounted on the outside of 
the control panel.

Contractor shall supply a rugged duty Notebook computer including all 
necessary compatible software and all necessary notebook computer cable 
connections to allow crane software via the notebook computer to be 
uploaded, downloaded, checked, and modified, and for faults to be 
retrieved. The notebook computer shall meet the MIL-STD-810F criteria for 
temperature, humidity, vibration and shock.

Drive faults shall energize a red indicating FAULT light mounted on the 
bridge.

The hoist flux vector controller shall be provided with a broken shaft 
detection system (BSDS) that compares hoist motor speed encoder feedback 
with feedback from the hoist drum encoder. The brake controls shall employ 
a failure detection system to set the disc brake mechanism whenever there 
is a 5 percent change in the ratio of drum shaft to motor shaft speeds. 
Upon detection of a speed differential between the hoist motor and the 
hoist drum; the hoist secondary caliper disc brake shall immediately set.  
The speed differential shall be an adjustable parameter within the hoist 
flux vector controller. The BSDS fault as well as any additional drive 
faults shall energize the red FAULT indicating light.

2.3.3.6   Brakes

Each drive mechanism's electro-mechanical brake(s) shall release upon 
movement of the electric drive's controller from the OFF position and 
verification of motor torque and shall set after the electric drive's 
controller is returned to the OFF position and motors have regeneratively 
slowed to a controlled stop.

The hoist's secondary brake shall be controlled separate from the primary 
brake and connected to a different output (within the drive or independent 
of the drive) from the primary brake. The secondary brake shall have a one 
to three second time delay.  An uninterruptible power supply (UPS) shall 
not be used to create the secondary brake time delay.

The secondary brake shall set with no delay upon detection of a broken 
shaft detection system (BSDS), loss of power, or crane shutdown.

Two positioned maintained keyswitches shall be installed on the outside of 
the control panel provided for each hoist brake. The keyswitches shall 
allow for testing each brake independently.  One keyswitch shall be 
labeled "PRIMARY BRAKE RELEASE" and shall allow for testing the secondary 
brake, and the other keyswitch shall be labeled "SECONDARY BRAKE RELEASE" 
and shall allow for testing the primary brake. The left position of the 
keyswitches shall be labeled "NORMAL" and shall allow the brake and the 
drive to work in their normal operating configuration. The keyswitches 
shall also act as electrical interlocks to the drives, preventing all 
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drives from operating while the keyswitches are in either the "PRIMARY 
BRAKE RELEASE" or "SECONDARY BRAKE RELEASE" position. The key shall only 
be removable in the "NORMAL" position. The key(s) for the two positioned 
maintained keyswitches shall be unique and keyed only to fit the 
aforementioned keyswitches and no other switches.  The key(s) shall be 
uniquely labeled to identify function.

A two positioned spring return keyswitch shall be installed on the outside 
of the control panel provided for each hoist. The keyswitch, when turned 
to the right, shall release the primary brake to allow for testing the 
BSDS system. The keyswitch shall allow drives to operate while the 
keyswitch is activated. The switch shall be labeled "BSDS PRIMARY BRAKE 
RELEASE". The LEFT position of the keyswitch shall allow both brakes and 
the drive to work in their normal operating configuration. The key shall 
only be removable in the left position. The key(s) for the two positioned 
spring return keyswitch shall be unique and keyed only to fit the 
aforementioned keyswitch and no other switches. The key(s) shall be 
uniquely labeled to identify function.

2.3.3.7   Main Line Contactor

A main line contactor shall be provided. Energization of the main line 
contactor shall be controlled by the POWER-OFF/POWER-ON switch on all 
controllers. Power to all drive motors, brakes, and variable frequency 
drives shall be removed upon actuation of the POWER-OFF pushbutton. The 
mainline contactor shall not energize while the POWER-OFF pushbutton is 
actuated. The POWER-OFF pushbutton circuitry shall be independent of all 
variable frequency drive or any other electronic devices.

2.3.3.8   Electrical Overload Protection

Protection shall not be less than required by NEMA ICS 8, CMAA No.70, and 
NFPA 70 unless otherwise specified.  All protection shall be by circuit 
breakers or fuses. Circuit breakers shall be designed and manufactured 
such that they can be padlocked in the OFF position. Motor branch circuits 
shall be individually protected by inverse time circuit breakers capable 
of being locked in the open position. The means for locking shall remain 
in place with or without the lock installed. Motor full load current from 
NEC 430, Part XIV (Tables) shall be used to calculate the circuit breaker 
size.
The building Contractor will provide fused disconnects as follows:

Enclosure Disconnect Location

DRE-7 Level 0 (Ground)

M-140-3 Levels 2 & 3

M-140-4 Levels 2 & 3

RAE-4 RAE Floor Level

For the M-140-3 and M-140-4 enclosures, the building Contractor will also 
provide the conduit and wiring interconnecting the two disconnects. 

The Crane Contractor shall coordinate with the building Contractor to size 
the fuses to be installed in the fused disconnects. The crane Contractor 
shall provide the proper fuses for the disconnects listed above and all 
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wiring from the disconnects listed above to the crane. The crane 
Contractor shall be responsible to ensure that all conductors from the 
load side of the floor level disconnects to the motor branch circuits have
adequate overcurrent protection complying with one of the following:

-   Not be greater than the largest rating or setting of any branch 
circuit protective device plus the sum of the nameplate rating of all 
other loads per NEC Article 610.41(A).

-   Not be greater than the ampacity of all feeder conductors after all 
ampacity correction factors have been applied.

Conductors for brake coils shall be protected by fuses or other protective 
devices. The device shall be chosen to protect the brake circuit 
conductors from ground faults or short circuits.

2.3.3.9   Operator Controls

Operator's primary means of control shall be via complete remote radio 
control system (2.3.3.9.1) and backup pendant controller (2.3.3.9.2). Each 
crane shall be provided with two wireless control units (identified as 
Unit #1 and Unit #2) and one backup pendant controller. Remote radio 
control shall be deactivated upon connection of the backup pendant station.

2.3.3.9.1   Radio Control System

Each crane system shall include a pendant type portable transmitter unit 
and an identical back-up pendant type portable transmitter unit. Only one 
transmitter at a time shall be able to control the crane and there shall 
be no interference from one crane's controller affecting operation of the 
other cranes. Each transmitter shall include: individual 3 step 
configuration spring return to the OFF position control pushbuttons for 
each hoist, trolley, and bridge; a maintained contact, keyed switch, 
marked ON-OFF, for portable transmitter unit power; indication of Battery 
Power, and indication of Transmitting Status; a red emergency STOP 
mushroom pushbutton; a maintained slow speed selector switch. The slow 
speed selector switch shall be fully guarded against accidental actuation. 
The transmitters and all controls shall each be clearly and permanently 
labeled with functionality and direction.  All pushbuttons shall be spring 
returned to the OFF position upon operator's release of the pushbutton. 
The remote radio control system shall be designed to meet the requirements 
of NEMA ICS 8, Part 9 and ECMA 15. The part of the wireless control that 
performs the stop function shall be designed to Category 3 or higher for 
safety performance as defined in clause 6.2.4 of EN 954-1:1996 (It is 
noted that in ANSI ECMA 15 this requirement is a 'should'). Each radio 
remote control pushbutton shall be in the OFF position before the 
associated crane function can begin. The system frequency shall be within 
the unlicensed FCC Part 15 range.  Frequency Allocation Application shall 
be submitted by the Contractor. The technical section of the frequency 
allocation application, addressing their equipment, shall be completed by 
the manufacturer of the radio control equipment being furnished under this 
contract. The Contractor shall receive approval from the Government for 
the frequency to be used (licensed or unlicensed) for the radio remote 
system prior to design approval. Each control unit shall maintain a 
continuous status signal to the associated receiver during operation. A 
contact monitoring board shall be provided with the crane radio system 
receiver.

The transmitter batteries shall be rechargeable type.  A minimum of three 
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sets of batteries shall be provided (one for each transmitter plus one on 
recharge). There shall be no significant loss in systems efficiency and 
function at the end of eight hours of continuous battery use.  A battery 
charger shall be provided. The building Contractor shall provide suitable 
storage for the radio remote system and its accessories upon installation.

2.3.3.9.2   Pendant Pushbutton Station

The crane shall be controlled from a detachable backup pendant pushbutton 
station suspended by a 1/8 inch minimum stainless steel wire rope for 
strain relief. Strain relief hardware shall be provided and properly 
grounded. The pendant cable shall be of type SOO and 50' long.
Pendant cable shall attach to the bottom of the controller.
Pushbutton pendant station shall have its elements legibly marked and 
arranged vertically in order in accordance with CMAA No.70. The hoist, 
trolley, and bridge pushbuttons shall be of the 3 step configuration. All 
directional pushbuttons shall be fully guarded against accidental 
actuation.  All pushbuttons shall be spring returned to the OFF position 
upon operator's release of the pushbutton. The POWER-ON pushbutton shall 
be black and equipped with a guard to prevent accidental actuation. The 
POWER-OFF pushbutton shall be a red mushroom-head pushbutton with no guard 
for quick and easy access. There shall also be a maintained two- position 
selector switch for slow speed selection. The slow speed selector switch 
shall have a cover or some other means of preventing it from being 
accidentally manipulated during operations.  At least 20% of the 
conductors shall be spare at the time of crane acceptance.

2.3.3.9.3   Pendant Receptacle Box

Pendant receptacle box is to be mounted on the wall at the crane operating 
level by the building Contractor. The crane operating locations are as 
follows:

Enclosure Crane Operating Location

DRE-7 Level 0 (Ground)

M-140-3 Level 2

M-140-4 Level 2

RAE-4 RAE Floor Level

The Crane Contractor shall provide number and size of required conductors 
for fixed pendant to building enclosure design team for verification of 
box, conduit, and receptacle sizes. The Crane Contractor shall also 
coordinate with the building Contractor installation of required 
conductors and pendant receptacle. Installation of all conductors from 
main control panel, to the crane, and  pendant receptacle box shall be 
done by the Crane Contractor.  Building Contractor will provide conduit 
from the control panel level to the crane level and a junction box on the 
crane operating level for connection to pendant receptacle box.

2.3.3.10   Indicator Lights and Warning Devices

Indicator lights and beacons shall be installed on the underside of the 
bridge with LED type lights sized to be visible from the ground during any 
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time of the day (See Appendix A for crane elevation). There shall be a 
white light to indicate that power is available on the load side of the 
crane disconnect, a blue light to indicate that the main contactor is 
energized, a yellow/amber slow speed light, and a red fault warning light 
to indicate a drive fault or motor over-temperature as required in 
paragraph 2.3.3.2 and 2.3.3.5. The voltage of the lights shall be 115 
VAC.  Nameplates shall be provided for each light and the nameplate for 
the bridge-mounted lights shall be legible from ground level. The 
nameplate shall read "POWER AVAILABLE", "CRANE ENERGIZED", "SLOW SPEED", 
and "FAULT". A lamp test pushbutton shall be installed on the outside of 
the control panel to allow for simultaneously energizing all lights in 
this section for testing purposes. A warning horn operable from each 
operator's station shall be provided.

2.3.3.11   Limit Switches

a.   Hoist

Upper (primary) and lower limit switches shall be provided for each hoist 
electric drive (rope guided actuated limit switches and proximity switches 
are not acceptable) by a geared control circuit type limit switch. When 
the primary upper limit is reached, the operator shall still be able to 
lower the block out of the upper limit switch.  Lowering of the block 
shall automatically reset the primary limit switch. When the lower limit 
is reached, the operator shall still be able to raise the block.  Rising 
of the block shall automatically reset the limit switch.

In addition to the geared limit switches, a block actuated (weighted) 
secondary upper limit switch shall be provided. The block actuated switch 
shall remove all power from the affected hoist drive motor and brake 
independent of the hoist drive controller, utilizing a hoist line 
contactor, and set the brake when the secondary upper limit is activated.

A spring-returned three position keyed bypass switch to bypass the hoist 
limits shall be provided on the outside of the control panel. The far 
right position shall allow resetting of the secondary upper limit switch 
prior to resuming operation. During resetting of the secondary limit, the 
hoist shall operate in the lowering direction only. The far left position 
shall allow bypassing of the primary upper limit switch to allow the 
secondary limit switch to be tested on a periodic basis. The center 
position of the bypass switch shall be the NORMAL position with neither 
upper limit being bypassed. The key(s) for the spring-returned three 
position bypass switch shall be unique and keyed only to fit the bypass 
switch and no other switches. The key(s) shall be uniquely labeled to 
identify function.

An unbalanced load limit switch shall be provided to detect potential 
unequal loading of the wire ropes on double reeved hoists with equalizer 
bars. Upon detection of an unbalanced load the limit switch shall prevent 
further hoist motion. The switch shall automatically clear once the load 
is balanced, otherwise, further hoist motion shall require the use of a 
keyed bypass switch to override the limit switch. The limit switch shall 
be designed such that it can be adequately adjusted to prevent nuissance 
faults.

A mis-spool limit switch shall be used to detect improper spooling of the 
hoist rope onto the wire rope drum. The switch shall prevent further 
hoisting but shall allow lowering.
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b.   Hoist Limit Switch Settings

Each primary upper limit switch shall be set at the maximum practical hook 
height but not lower than high hook position shown on the elevation sketch 
(Appendix A). The secondary upper limit switch shall be set not lower than 
the hook height of the primary upper limit switch setting plus the primary 
runout distance, but not less than the secondary runout distance below the 
lowest contact point of the hoist or trolley structure (two-block 
condition). (The runout distances are defined as the load block maximum 
drift, after switch activation, in the hoisting direction at rated speed 
with no load on the hook.  Primary and secondary runout distances are 
associated with the primary and secondary upper limit switches, 
respectively.) The lower limit switch shall be set 18" to 24" above the 
ground level floor with a minimum of 2-1/2 wraps of rope on the hoist drum 
upon limit switch actuation.

c.   Hoist Slow-Down Limit Switches Not applicable to this specification

d.   Travel Limit Switches

Adjustable limit switches shall be provided for the bridge and trolley 
motion to slow the crane to 25% of its rated speed at approximately 18 
inches from the bridge end stops and 6 inches from the trolley end stops. 

The limit switches shall be mounted rigidly alongside the runway in a 
manner so as to protect the switch from misalignment or damage. The speed 
of travel shall be unaffected in the direction opposite the limit switch.

2.3.3.12   Runway Electrification and Collectors

The Contractor shall provide a totally enclosed flexible cable tray 
electrification system for each of the cranes, including all necessary 
hardware to the crane from the disconnect switch. Crane electrification 
shall conform to the interface provided in the Crane Interface Control 
Drawing.  The system is to conform to the runway beam cable space envelope 
shown in Appendix A. The Contractor shall provide the required dimensions 
and location of the cable carrier support assembly to the Government. The 
support assembly will be provided and installed by the building Contractor.
Runway conductors shall be sized for simultaneous motions of the hoist, 
bridge, trolley mechanisms and any ancillary loads.  The conductors shall 
be selected so as to be of the longest length without splices. Conductors 
shall be fabricated from copper. A minimum of 20% of the control circuit 
conductors in the flexible cable tray system shall be spares at the time 
of crane acceptance. The trolley is required to be grounded through this 
conductor system.

2.3.3.13   Collectors

Not applicable to this specification.

2.3.3.14   Bridge-to-Trolley Electrification

Bridge-to-trolley electrification shall be a totally enclosed flexible 
cable tray electrification system. The conductors shall be selected so as 
to be of the longest length without splices. Conductors shall be 
fabricated from copper. A minimum of 20% of the control circuit conductors 
in the flexible cable tray system shall be spares at the time of crane 
acceptance. The trolley is required to be grounded through this conductor 
system.  Cable tray system shall not extend below the high hook position.
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2.3.3.15   Nameplates

Nameplates shall be provided for all electrical control equipment such as 
contactors, relays, transformers, etc., and all electrical panels and 
junction boxes. As a minimum, each nameplate shall identify the associated 
function and system designation. Fasten nameplates with a minimum of two 
fasteners (e.g. rivets, bolts, etc.). Each electrical component shall 
retain all nameplates, markings, etc. provided by the original 
manufacturer. Rack assembly for control panels shall be weighted to +/- 2% 
accuracy with the measured weight clearly identified on the rack. 
Disconnects shall be labels with their function, rating, and power source.

2.3.3.16   Electrical Outlets

There shall be a minimum of two 120 VAC duplex outlets provided on the 
exterior of the drive control panel. The circuit(s) supplying receptacles 
shall incorporate ground-fault circuit-interrupter protection for 
personnel and shall be protected by a circuit breaker with a minimum 
rating of 15 amps.

2.3.3.17   Flood Lights

Not applicable to this specification.

2.3.3.18   Capacity Overload Protection

An overload limiting device (different from the overtorque limit specified 
in section 2.3.3.3) shall be provided on the each hoist motor circuit.  
Each overload limit shall have a maintained keyed override located on the 
outside of the control panel, which can be deactivated during overload 
testing.  The key(s) for the maintained override switch shall be unique 
and keyed only to fit the override switch and no other switches. The 
key(s) shall be uniquely labeled to identify function. When an overload is 
detected the hoist function shall be limited to the lowering direction 
only. Resetting of the overload shall only be accomplished by moving the 
hoist in the down direction or by cycling power. The overload limit shall 
be initially set at 110% of rated load and shall be adjustable from 80% to 
150% of rated capacity, but shall not be set higher than 131.25% of rated 
capacity.

2.3.3.19   Hour Meters

Provide a non-resettable hour meter, connected across the main line 
contactor, readable from the exterior of the main control panel, to 
indicate the elapsed number of hours the crane is energized. Additionally, 
provide non-resettable hour meters for each function, readable from the 
exterior of the main control panel, connected to each function's brake 
contactors to indicate the running time of each individual function.

2.3.3.20   Resistors

Resistor thermal capacity shall be based on the continuous duty rating at 
the maximum calculated current for each segment. Resistors shall be 
fabricated of stainless steel or other corrosion resistant metal.  All 
resistors shall be mounted in substantial, self-ventilated (i.e. no fan 
cooling) enclosures constructed entirely of non-combustible materials. 
They shall be provided with terminals fitted in the coolest position in 
the enclosure. Conductors shall be routed to preclude damage from resistor 
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heating.

2.4   COMPONENTS

A standard commercial product/assembly is defined as a commercial item in 
FAR Part 2, 2.101. The Contractor may utilize standard commercial 
products/assemblies in the design of the crane provided such components 
meet the requirements of this specification. The component selection must 
be substantiated by means of manufacturer's published ratings, selection 
method, or pro- rating.

2.5   ACCESSORIES

Not applicable to this specification.

2.6   MIXES

Not applicable to this specification.

2.7   FABRICATION

2.7.1   Shop Assembly

2.7.1.1   Mechanical Assembly

All mechanical components shall be accurately aligned and positively 
secured to maintain proper operation of the components.  Parts shall not 
be forced into position to obtain apparent fit.

2.7.1.2   Base-Mounted Components

See section 2.3.2.2.

2.7.1.3   Electrical Assembly

Installation of all electrical wiring, conduit, and components shall be 
performed in accordance with the requirements of NFPA 70. As a minimum, 
items a. through i. below shall be followed:

a.   All electrical connections shall be installed in accordance with NFPA 
70 sections 110.14 or 430.9, as applicable, or as recommended by the 
device manufacturer.

b.   Crimped terminal lugs, if used, shall be properly sized for the wire 
and installed using the device(s) - e.g., crimping tool and indenter - 
recommended by the terminal lug manufacturer.

c.   All spare conductors shall be identified as spare conductors, and 
shall have their ends insulated to preclude accidental contact with 
energized equipment.

d.   Adhesive-backed wiring tie wraps and cable-clamping devices shall not 
be used when mounting to control panel backplanes unless they are secured 
with fasteners, in addition to the adhesive. In other locations, use of 
adhesive-back wiring tie wraps and cable-clamping devices should be 
minimized as much as practical.

e.   Wiring around sharp edges, such as panel doors, shall be wrapped in 
protective sleeves (e.g., "spiral wrap") to prevent wiring insulation 
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damage from chaffing, cutting, or abrasion.

f.   Control panels shall not be used as raceways for conductors not 
terminating within the panel.

g.   Bushings or chafing protection gear shall be used on all panel 
conduit entries.

h.   Only equipment that needs to be viewed or accessed from the panel 
door (i.e. dataloggers, key switches, pilot lights, etc.) shall be mounted 
on the panel door.

i.   Panels shall have their doors, back sheets, and panel boards bonded 
together with flexible bonding straps. Bonding straps and equipment 
grounding conductors shall be connected to engineered ground points, have 
all paint removed from their termination points, or have tooth lockwashers 
(star lockwashers) installed, to insure proper grounding of the equipment.

j.   Exposed split bolt and crimped lugged connections shall be insulated 
using layers of cambric, rubber, and vinyl tapes. The inner most layer 
shall be cambric tape. The outer most layers shall be vinyl tape.

2.7.1.4   Mechanical Fastener Tightening

All fasteners must be lubricated. Where self-locking nuts are used, the 
prevailing torque of the locking element shall be accounted for. 
Mechanical fastener installation torque should correspond to approximately 
67% of the fastener yield strength, except in applications where component 
manufacturers prescribe specific fastener torque requirements. The 
requirements of this paragraph also apply to the fasteners use for 
mounting wheel assemblies, all pillow block bearing fasteners (unless 
bearing manufacturer specifies otherwise), and gear case assembly bolts 
(in the case that gear case is disassembled after receipt from the gear 
manufacturer).

2.7.1.5   Structural Fastener Tightening

All structural connections (including but not limited to, bridge girder to 
end truck connection fasteners and any other fasteners critical to the 
structural integrity of the crane) shall be installed and tightened in 
accordance with one of the methods in the RCSC Specification for 
Structural Joints using High-Strength Bolts.

2.7.2   Shop and Factory Finishing

Contractor shall submit certification indicating that the cranes contain 
no Hazardous Materials.

2.7.2.1   Corrosion Protection

All parts of the crane shall be protected against corrosion. Pockets where 
water can collect shall be avoided or designed to prevent standing water. 
Corrosion resistant fasteners shall conform to ASTM F593 and F594. All 
surfaces normally painted shall be cleaned, primed, and finish painted at 
the Contractor's plant as specified hereinafter.

2.7.2.2   Surface Preparation

Exterior steel surfaces, including welds shall be cleaned in accordance 
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with requirements stated by the coating manufacturer. All grease, oil, and 
surface debris shall be removed by solvent wiping and/or detergent/water 
scrubbing prior to abrasive blasting. All weld spatter shall be 
mechanically removed prior to abrasive blasting.  All exposed edges of 
exterior steel shall be rounded to ensure proper paint adhesion and proper 
paint dry film thickness.  External structural welds shall be smooth (so 
that they will not tear a cotton cloth when scrubbed on them). All 
portions of the crane to be painted shall be blast cleaned to a near white 
metal condition as described in the Specification SSPC-SP-10. Proper 
masking shall be used to prevent internal contamination of commercial 
equipment during blasting cleaning and priming.

2.7.2.3   Painting System

Blasted surfaces shall be primed prior to the appearance of any flash 
rusting or within 12 hours, whichever is less. The primer coat and the 
finish coat of paint shall be smooth, even and free of runs, sags, orange 
peel, or other defects and not be prone to chipping, flaking, cracking or 
removal by common decontamination solvents (such as alcohol). Care shall 
be taken to preclude painting over non-painted surfaces.  Any painted over 
grease fittings must be replaced; they may not be cleaned and reused. The 
painting system shall consist of anti-corrosive primer and (cosmetic) 
topcoat(s) and be appropriate for the environmental conditions stated in 
Section 1.7.1. The primer and topcoat(s) shall be applied in accordance 
with the manufacturer's recommended process. The use of paint containing 
lead, mercury or chromates shall be prohibited. The primer and finish 
coats shall be identified in the technical manual or drawings. Interior 
surfaces of sealed (airtight) structural sections require no treatment.

2.7.2.3.1   Anti-Corrosive Primer System

The anti-corrosive primer system shall consist of one coat of a metal 
primer. The primer system shall be Primer F-150 green epoxy primer (NSN 
8010-00-437-6757), FED-STD-595 color chip no. 24272, MIL-DTL-24441 or 
equal.

2.7.2.3.2   Finish Coat

The finish coat shall consist of 1 coat of gray paint. The finish coat 
shall be F-151 gray epoxy paint (NSN 8010-01-487-0724), FED-STD-595 color 
chip no. 26270, MIL-DTL-24441(or equal), or gray enamel paint (NSN 
8010-01-433-8379), FED-STD-595 color chip no. 16081, MIL-PRF-24635 (or 
equal). Care shall be taken to preclude painting over the items listed in 
paragraph 2.7.2.5. Sides of hook block shall be painted gray and have 
additional gloss black diagonal safety striping.

2.7.2.3.3   Touch-Up

Where only localized areas or small spots require touch-up, the following 
preservation process
shall be used:

1. Remove surface corrosion by mechanical means from existing rusty 
crevices between faying surfaces;
2. Apply a rust penetrating epoxy sealer by brush into prepared crevices;
3. Prepare surfaces by mechanical means in accordance with paragraph 
2.7.2.2;
4. Apply primer system as described in paragraph 2.7.2.3.1
5. Apply finish coat as described in paragraph 2.7.2.3.2.
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2.7.2.4   Additional Painting Requirements

Faying surfaces of slip-critical structural bolted connections both 
interior and exterior shall be coated with coatings as specified in RCSC 
Specification for Structural Joints Using High-Strength Bolts.
Purchased components shall retain their original OEM paint (if it meets 
the requirements of this specification). Repainting of purchased 
components shall be approved by the Government. Painting over the top of 
the original OEM paint on purchased components shall not be permitted.
Any damaged painted surfaces shall be cleaned and repainted with a 
compatible painting system of section 2.7.2.3.
Bolts, nuts, and washers in exterior structural connections should be 
cleaned, primed and top coated after installation.  

2.7.2.5   Non-Painted Items

The following items shall not be painted: machined surfaces that are 
bearing surfaces, hooks, hook nuts, lubrication fittings, hoisting ropes, 
wheel treads, sheave and drum grooves, corrosion resistant steel, bronze, 
anodized aluminum, name plates, flange mounting faces, liquid-tight 
flexible conduit, brakes, motors, and other items not normally painted.

2.7.3   Tolerances

Tolerances shall be in accordance with this specification and all 
references specified herein.

2.8   TESTS, INSPECTIONS, AND VERIFICATIONS

2.8.1   Contractor's Self-Test

The Contractor, at the Contractor's facility prior to Government witnessed 
shop test, shall test each operating or major component of the assembled 
cranes under a no load condition. Testing and inspection shall include 
brakes, lights, motor controls, speeds, limit switches, interlocks, 
wiring, and paint. The manufacturer shall inspect the entire crane for 
form, fit, and function, and shall operationally test all drives. Once the 
manufacturer successfully completes this test, the Contractor shall notify 
the Contracting Officer to schedule the Government representative 
witnessed shop test and inspection.

Contractor shall self-test and provide certification for each enclosure as 
follows:

M-140-3 Contractor's Self-Test
M-140-4 Contractor's Self-Test
DRE-7 Contractor's Self-Test
RAE-4 Contractor's Self-Test

2.8.2   Government Witnessed Shop Test and Inspection

The Contractor will make the cranes available for Government witnessing of 
the shop test procedure (SD-08) and inspection. The Contractor shall 
advise the Government of the anticipated test dates prior to the beginning 
of the Government witnessed shop test. The crane shall not be considered 
ready for testing until all documentation is approved by the Government 
such as final drawings, wire rope certifications, hook proof test, brake 
adjustment records, shaft alignment record, and hook and nut 
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Non-Destructive Test (NDT) certifications. Upon completion of the 
Government witnessed shop test and inspection, a list of deficient items 
will be compiled and signed by the Government representative and the 
Contractor and forwarded to the Contracting Officer.

The Contractor shall submit shop test procedures for each individual crane 
as follows:

M-140-3 Shop Test Procedure
M-140-4 Shop Test Procedure
DRE-7 Shop Test Procedure
RAE-4 Shop Test Procedure

Test Reports/Records shall be submitted separately for each enclosure as 
follows:

M-140-3 Hook Non-Destructive Test (NDT) Report
M-140-4 Hook Non-Destructive Test (NDT) Report
DRE-7 Hook Non-Destructive Test (NDT) Report
RAE-4 Hook Non-Destructive Test (NDT) Report

M-140-3 Brake Adjustment Records
M-140-4 Brake Adjustment Records
DRE-7 Brake Adjustment Records
RAE-4 Brake Adjustment Records

M-140-3 Shop Test Record
M-140-4 Shop Test Record
DRE-7 Shop Test Record
RAE-4 Shop Test Record

PART 3   EXECUTION

3.1   EXAMINATION

All shop test deficient items shall be resolved prior to shipment of the 
cranes. The Contractor shall submit a Request to Ship, accompanied by an 
updated list of deficient items that indicates the corrective actions for 
those deficient items.  The Contractor may request corrective actions to 
be performed in the field on specific items, accompanied by the proposed 
resolution of the deficiency. The Contracting Officer's approval is 
required for the items approved for field corrections. The Government 
reserves the right to inspect the Contractor's corrective actions 
performed at his facility prior to approval of Request to Ship. The cranes 
shall not be shipped to the project site until the Request to Ship has 
been approved by the Contracting Officer.

The Contractor shall submit records of Shop Test Deficient Items for each 
crane as follows:

M-140-3 Shop Test Deficient Items List
M-140-4 Shop Test Deficient Items List
DRE-7 Shop Test Deficient Items List
RAE-4 Shop Test Deficient Items List

3.2   PREPARATION

All items intended for permanent installation at the facility shall be 
cleaned of any dirt, grime, debris, etc. prior to installation.
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3.3   ERECTION

Not applicable for this specification.

3.4   INSTALLATION

Prior to installation the Crane Contractor shall perform an independent 
survey of the runway rails to confirm the rails are installed per CMAA 70. 
Crane Contractor shall submit a signed letter certifying the rails are 
intalled per specification. This survey is in addition and independent to 
the survey performed for the runway rails as part of Specification 05 12 
00. 

The Contractor shall provide an onsite representative during installation. 
Contractor personnel shall refer to Section H of the solicitation for site 
specific requirements.

The Contractor shall install the crane in accordance with Crane 
Installation Plan (SD-08). The Crane Contractor shall secure the crane, 
while not directly in control of the work area, during installation.
Lifting of any major components (assembled crane, girder(s), end trucks, 
and trolleys) shall be considered critical, and lift plans shall comply 
with the requirements of Section 1.1 of the NAVFAC P-307. When the 
installation plan requires lifting or handling of major components, 
rigging by choking or sweeping using synthetic products, wire rope or 
chain is not allowed unless specific approval is obtained. Rigging gear 
shall only be attached to major components using designed attachment 
points. Tilting of lifted or suspended components during installation when 
it is necessary shall only be performed using chain-falls, ratchet hoists 
or similar equipment, and only  in a controlled manner following approved 
written documents (Appendix D). "Lifting" is not exclusive to crane lifts 
and can include use of any mechanized lifting device.

A crane installation plan shall be submitted for each crane separately as 
follows:

M-140-3 Crane Installation Plan
M-140-4 Crane Installation Plan
DRE-7 Crane Installation Plan
RAE-4 Crane Installation Plan

3.5   APPLICATION

Not applicable for this specification.

3.6   FIELD QUALITY CONTROL

3.6.1   Field Inspection and Test

a.   Contractor Preliminary Inspection and Test
Prior to scheduling the Government inspection, the Contractor shall 
perform an inspection, and complete no load operational test on each 
system to be tested. The Contractor shall ensure that each crane meets 
this specification and the systems are properly adjusted, lubricated, 
operational, and can be safely inspected, no load and load tested.

b.   Government Inspection
After the Contractor's preliminary inspection and test is complete, the 
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Contractor shall notify the Government. Within the next five regular work 
days, a site inspection will be conducted by the Government along with the 
Contractor (Contractor shall provide operators for the cranes during 
Government inspection). Failure of a crane to pass any of the inspections 
shall be cause for rejection of the crane. The crane may again be offered 
for Government inspection provided the Contractor has corrected all 
defects and retested the crane. The Government shall have one day for 
re-inspection. A completed report shall be submitted to the Contracting 
Officer.

c.   Field Acceptance Test
Following completion of Government inspection, a performance test shall be 
satisfactorily performed in accordance with Appendix C. One copy of all 
final crane drawings and a preliminary operation and maintenance manual 
shall be made available at the test site. The Government will provide 
certified test weights and rigging gear. Failure of a crane to accomplish 
any of the prescribed operations shall be cause for rejection of the 
crane. A completed report shall be submitted to the Contracting Officer. 
The Government, at its option may also conduct additional tests to 
determine compliance with the specification requirements.

The field acceptance test shall include periodic overload testing 
certification for each enclosure as follows:

M-140-3 Periodic Overload Testing
M-140-4 Periodic Overload Testing
DRE-7 Periodic Overload Testing
RAE-4 Periodic Overload Testing

The following test reports/records shall be submitted separately for each 
enclosure as follows:

M-140-3 Loss of Power Test
M-140-4 Loss of Power Test
DRE-7 Loss of Power Test
RAE-4 Loss of Power Test

M-140-3 Coupling Alignments
M-140-4 Coupling Alignments
DRE-7 Coupling Alignments
RAE-4 Coupling Alignments

M-140-3 Hook and Hook Nut Proof Test
M140-4 Hook and Hook Nut Proof Test
DRE-7 Hook and Hook Nut Proof Test
RAE-4 Hook and Hook Nut Proof Test

M-140-3 Safety Hoist Ring Proof Test
M-140-4  Safety Hoist Ring Proof Test
DRE-7 Safety Hoist Ring Proof Test
RAE-4 Safety Hoist Ring Proof Test

M-140-3 Field Test Record
M-140-4 Field Test Record
DRE-7 Field Test Record
RAE-4 Field Test Record

M-140-3 Operation and Maintenance Manual
M-140-4 Operation and Maintenance Manual
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DRE-7 Operation and Maintenance Manual
RAE-4 Operation and Maintenance Manual

M-140-3 Control System Parameter Record
M-140-4 Control System Parameter Record
DRE-7 Control System Parameter Record
RAE-4 Control System Parameter Record

M-140-3 Product Data
M-140-4 Product Data
DRE-7 Product Data
RAE-4 Product Data

M-140-3 List of Parameters and Crane OEM's Approved Crane Range
M-140-4 List of Parameters and Crane OEM's Approved Crane Range
DRE-7 List of Parameters and Crane OEM's Approved Crane Range
RAE-4 List of Parameters and Crane OEM's Approved Crane Range

M-140-3 Property Transfer Verification
M-140-4 Property Transfer Verification
DRE-7 Property Transfer Verification
RAE-4 Property Transfer Verification

d.   Final Government Inspection
The Government shall have one regular work day for final inspection after 
field acceptance test of each crane.

3.7   ADJUSTING AND CLEANING

Upon completion of the certification and testing of the cranes, Contractor 
shall account for final adjustment and cleaning of the cranes systems. 
Operationally test a crane with shop personnel during the training phase 
of the project.  A final clean-up of the hoist, crane and support systems 
to include touch-up painting shall be completed by the Contractor.

3.7.1   Acceptance

Final Government acceptance of the cranes shall take place only after the 
following conditions are met:

a.   The cranes pass a final inspection by the Government.

b.   Final adjusting and cleaning is complete.

c.   All deficient items have been corrected or methods of resolution have 
been determined. Deficient items not corrected prior to the Government's 
acceptance shall be carried as warranty items, which will be corrected by 
the Contractor. 

d.   The "Crane Acceptance and Warranty Information" (Navy Crane Center 
form 93-005R) shall be completed and signed by a Contractor 
representative, an activity representative, and a Navy Crane Center 
representative.

Final Drawings on CD shall be submitted within 30 days of final Government 
Acceptance.

SECTION 41 22 13.14  Page 60



DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

3.8   DEMONSTRATION

After successful field testing of the crane(s), the Contractor shall 
provide one day (8 hours) of basic onsite crane operational and 
maintenance training to an audience of approximately 20 people. The 
training shall be provided at the facility. The operational training 
session shall include a general review of the entire capabilities, 
limitations, and safety features of the crane from an operator's 
perspective. The crane maintenance training session shall be provided for 
mechanics likely to perform troubleshooting/repairs and routine 
preventative maintenance on the crane. Each attendee shall be provided 
with a copy of the course materials. Contractor shall provide a Training 
Course Outline a minimum of 21 calendar days prior to the training date.

3.9   SCHEDULES

Schedules and their submittal are defined in section SD-01 along with the 
requirements in Division 1 specifications. Crane status updates to the 
schedule shall be submitted should events changing the schedule occur.

Crane status updates shall be submitted separately for each crane as 
follows:

M-140-3 Crane status updates
M-140-4 Crane status updates
RAE-4 Crane status updates
DRE-7 Crane status updates

        -- End of Section --
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JJ 
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BB:
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  EE    EE 
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CRANE ELECTRIFICATION EXISTING RUNWAY CONDUCTOR CONFIGURATION
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NCC Form 08-001, May 2008
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W

~26' - 6"
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NA
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TBD dimensions will be determined by crane contractor.
Building directions do not match cardinal directions. Direction "Z" is cardinal north.
Power disconnect is located on the Ground Level, "W" wall. 
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lbs. max

Indicate Compass Directions Note: Indicate desired features and cab locations (if cab operated) on the girder.

Low point of roof truss, lights, sprinkler 
 or other obstructions on the sides

  A (Span - Centerline to Centerline of Runway Rails)

Wheel spacing when two cranes 
are on the same rail and parked 
             bumper to bumper

        Eight-Wheel Crane        Four-Wheel Crane 

R AND V ARE THE WHEEL LOADS USED FOR DESIGN OF RUNWAY GIRDERS, 
EXCLUDING IMPACT, SPACE AS INDICATED.

SOURCE FOR DATA (IF AVAILABLE):

OVER HEAD CRANE CLEARANCE WORKSHEET

Pendant 
Controller  

  A (Span - Centerline to Centerline of Runway Rails)

PLAN VIEW

  Top 
of Rail 

Rail Size Hooks in 
High Position

Main Hook 

Aux. Hook

Operating Floor

ELEVATION / VIEW X-X

Obstruction

   Pit Floor

ref.

max.

max.

 Centerline of HooksWalkway Walkway

NOTE(S):

O

P

V:
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 Y W

 X

19' - 0"

65' - 0"

6' - 4"

66' - 0"

3' - 0"

2' -6"

NA

NA

2" min.

6" min.

8"

30

NA

NA

NA

NA

5' - 3"

13,500

NA

NA

ICD 2370-1799NA

NA Direction markings are not cardinal markings.

Hoist lower limit to be set at 26'-10" (above level 2).

Z



CC:

Indicate Compass Directions

OVER HEAD CRANE BUILDING WORKSHEET

Crane

Existing Crane Stop 
  (typ. @ 4 places)

      Centerline of hooks  when 
 crane parks against the stops

Centerline of hooks 
when crane parks 
against the stops

Top of Rail

KK - Runway Conductor
    (Type/Manufacturer)

              AA  
 (Runway Length)

BB 

    CC 

DD

 II 

  HH

     JJ

DD:

EE:

FF:

HH:

JJ:

II:

 Rail Span (sketch A-1 dimension A) 

     Voltage:

        Current:

Frequency:

        Phase:

VAC

AMP

Hz

 NOTE(S):

Top of Rail

 KK - Runway 
Conductor  (Type/ 
Manufacturer)

  HH
 II

JJ 

HorizontalVertical

     KK:

Trolley

Main Power 
Disconnect 

Main Power 
Disconnect 

Main Power 
Disconnect 

Main Power 
Disconnect 

Main Power 
Disconnect 

Main Power 
Disconnect 

 GG 

 FF Obstruction 

GG:

BB:

AA:

  EE    EE 

Indicate the side of the building  
which has a crane access ladder

max.

max.

max.

ref.

PLAN VIEW

CRANE ELECTRIFICATION EXISTING RUNWAY CONDUCTOR CONFIGURATION
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Z

Y W 

 X

X

33' - 3"

3' - 8"

6' - 0"

TBD

NA

NA

NA

480

50

60

3

TBD dimensions will be determined by crane contractor.
Building directions do not match cardinal directions.  Direction "Z" is cardinal north.
Power disconnect is located on level 3 (35'-4 1/4" level).
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CabCab
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No Cab
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Indicate Compass Directions Note: Indicate desired features and cab locations (if cab operated) on the girder.

Low point of roof truss, lights, sprinkler 
 or other obstructions on the sides

  A (Span - Centerline to Centerline of Runway Rails)

Wheel spacing when two cranes 
are on the same rail and parked 
             bumper to bumper

        Eight-Wheel Crane        Four-Wheel Crane 

R AND V ARE THE WHEEL LOADS USED FOR DESIGN OF RUNWAY GIRDERS, 
EXCLUDING IMPACT, SPACE AS INDICATED.

SOURCE FOR DATA (IF AVAILABLE):

OVER HEAD CRANE CLEARANCE WORKSHEET

Pendant 
Controller  

  A (Span - Centerline to Centerline of Runway Rails)

PLAN VIEW

  Top 
of Rail 

Rail Size Hooks in 
High Position

Main Hook 

Aux. Hook

Operating Floor

ELEVATION / VIEW X-X

Obstruction

   Pit Floor

ref.

max.

max.

 Centerline of HooksWalkway Walkway

NOTE(S):

O

P

V:
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 Y W

 X

19' - 0"

65' - 0"

6' - 4"

66' - 0"

2' - 6"

3' - 0"

NA

NA

2" min.

6" min.

8"

30

NA

NA

NA

NA

5' - 3"

13,500

NA

NA

ICD 2370-1799NA

NA Direction markings are not cardinal markings.

Hoist lower limit to be set at 26'-10" (above level 2).

Z



CC:

Indicate Compass Directions

OVER HEAD CRANE BUILDING WORKSHEET

Crane

Existing Crane Stop 
  (typ. @ 4 places)

      Centerline of hooks  when 
 crane parks against the stops

Centerline of hooks 
when crane parks 
against the stops

Top of Rail

KK - Runway Conductor
    (Type/Manufacturer)

              AA  
 (Runway Length)

BB 

    CC 

DD

 II 

  HH

     JJ

DD:

EE:

FF:

HH:

JJ:

II:

 Rail Span (sketch A-1 dimension A) 

     Voltage:

        Current:

Frequency:

        Phase:

VAC

AMP

Hz

 NOTE(S):

Top of Rail

 KK - Runway 
Conductor  (Type/ 
Manufacturer)

  HH
 II

JJ 

HorizontalVertical

     KK:

Trolley

Main Power 
Disconnect 

Main Power 
Disconnect 

Main Power 
Disconnect 

Main Power 
Disconnect 

Main Power 
Disconnect 

Main Power 
Disconnect 

 GG 

 FF Obstruction 

GG:

BB:

AA:

  EE    EE 

Indicate the side of the building  
which has a crane access ladder

max.

max.

max.

ref.

PLAN VIEW
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Z

Y W 

 X

X

33' - 3"

3' - 8"

6' - 0"

TBD

NA

NA

NA

480

50

60

3

TBD dimensions will be determined by crane contractor.
Building directions do not match cardinal directions.  Direction "Z" is cardinal north.
Power disconnect is located on level 3 (35'-4 1/4" level).



A:

B:

D:

C:
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H:
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F:

O:
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N:

M:
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K:

J:

I:

Q:

R:

S:

T:

U:

Girder A

Walkway

Walkway Cab

CabCab

Cab

No Cab
Girder B

(smallest)

lbs./yard

lbs. max

lbs. max

Indicate Compass Directions Note: Indicate desired features and cab locations (if cab operated) on the girder.

Low point of roof truss, lights, sprinkler 
 or other obstructions on the sides

  A (Span - Centerline to Centerline of Runway Rails)

Wheel spacing when two cranes 
are on the same rail and parked 
             bumper to bumper

        Eight-Wheel Crane        Four-Wheel Crane 

R AND V ARE THE WHEEL LOADS USED FOR DESIGN OF RUNWAY GIRDERS, 
EXCLUDING IMPACT, SPACE AS INDICATED.

SOURCE FOR DATA (IF AVAILABLE):

OVER HEAD CRANE CLEARANCE WORKSHEET

Pendant 
Controller  

  A (Span - Centerline to Centerline of Runway Rails)

PLAN VIEW

  Top 
of Rail 

Rail Size Hooks in 
High Position

Main Hook 

Aux. Hook

Operating Floor

ELEVATION / VIEW X-X

Obstruction

   Pit Floor

ref.

max.

max.

 Centerline of HooksWalkway Walkway

NOTE(S):

O

P

V:
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 X Z 

 W

25' - 4"

30' - 1/4"

6' - 4"

31' - 1/4"

2' - 6"

3' - 0"

NA

NA

2" min.

6" min.

8"

30

NA

NA

NA

NA

5' - 3"

13,500

NA

NA

ICD 2370-1799NA

NA Direction markings are not cardinal markings.

Hoist lower limit to be set at 18" from RAE floor level.

Y



CC:

Indicate Compass Directions

OVER HEAD CRANE BUILDING WORKSHEET

Crane

Existing Crane Stop 
  (typ. @ 4 places)

      Centerline of hooks  when 
 crane parks against the stops

Centerline of hooks 
when crane parks 
against the stops

Top of Rail

KK - Runway Conductor
    (Type/Manufacturer)

              AA  
 (Runway Length)

BB 

    CC 

DD

 II 

  HH

     JJ

DD:

EE:

FF:

HH:

JJ:

II:

 Rail Span (sketch A-1 dimension A) 

     Voltage:

        Current:

Frequency:

        Phase:

VAC

AMP

Hz

 NOTE(S):

Top of Rail

 KK - Runway 
Conductor  (Type/ 
Manufacturer)

  HH
 II

JJ 

HorizontalVertical

     KK:

Trolley

Main Power 
Disconnect 

Main Power 
Disconnect 

Main Power 
Disconnect 

Main Power 
Disconnect 

Main Power 
Disconnect 

Main Power 
Disconnect 

 GG 

 FF Obstruction 

GG:

BB:

AA:

  EE    EE 

Indicate the side of the building  
which has a crane access ladder

max.

max.

max.

ref.

PLAN VIEW

CRANE ELECTRIFICATION EXISTING RUNWAY CONDUCTOR CONFIGURATION

7/7

NCC Form 08-001, May 2008

Y

X Z

 W

W

~28' - 10"

3' - 8"

6' - 0"

TBD

NA

NA

NA

480

50

60

3

TBD dimensions will be determined by crane contractor.
Building directions do not match cardinal directions. Direction "Z" is cardinal north.
Power disconnect is located approximately 54" above the RAE floor level, "X" wall.
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FOUR 5-TON SPECIAL PURPOSE SERVICE OVERHEAD ELECTRIC TRAVELING 

BRIDGE CRANES 
for 

 DD-1 DEFUELING COMPLEX ENCLOSURES DRE-7, M-140-3, M-140-4, and RAE-4 at 
PORTSMOUTH NAVAL SHIPYARD (PNS), KITTERY, MAINE 

 
SHOP TEST PROCEDURES 

 
 
Customer: Navy Crane Center Date of Inspection/Test: ________________ 
 Norfolk Naval Shipyard, Bldg. 491 
 Portsmouth, VA 23709-5000 Contract No.:  ________________________ 
 
Test performed at: _______________ 
 
Crane Builder:  __________________   Crane Serial Number:  _________________ 
 
 
 
Names and Titles of Participating Representatives: 
 
Government Representative: Contractor Representative: 

____________________________________ ____________________________________ 

____________________________________ ____________________________________ 

____________________________________ ____________________________________ 

____________________________________ ____________________________________ 

____________________________________ ____________________________________ 

 

 



 
APPENDIX B 

 

Page 2 of 12 

1 PRE- TEST INSPECTIONS 

1.1 List of Equipment /Consumables Calibration Date 

Amp Meter ______________ 

Multimeter ______________ 

Sound Level Meter ______________ 

Torque Wrench ______________ 

Tape measure N/A 

Stopwatch N/A 

Yellow/Red CAUTION tape N/A 

1.2 Inspection Codes 

 SAT = Satisfactory, UNSAT = Unsatisfactory, NA= Not applicable 

1.3 Hour Meter Readings 

Verify a non-resettable hour meter is installed across the following functions and readable from main  
 control panel.  Record the following: 

Crane Hour Meter Reading Prior to Testing _________ Hours 
Bridge Hour Meter Reading  Prior to Testing _________ Hours 
Trolley Hour Meter Reading  Prior to Testing _________ Hours 
Main Hoist Hour Meter Reading  Prior to Testing _________ Hours 

1.4 Inspections 

1. 4.1 Bridge 

Verify bridge travel bumpers and stops  SAT  UNSAT  NA   

Verify bridge wheel bearings grease fittings and lines  SAT  UNSAT  NA   

Verify all couplings are greased  SAT  UNSAT  NA   

Verify bridge gear case oil levels  SAT  UNSAT  NA   

1.4.2  Trolley 

Verify trolley travel bumpers and stops  SAT  UNSAT  NA   

Verify trolley wheel bearings greased  SAT  UNSAT  NA  

Verify all couplings are greased  SAT  UNSAT  NA   

Verify trolley gear case oil levels  SAT  UNSAT  NA  

1.4.3  Main Hoist 

Verify drum pillow blocks are greased  SAT  UNSAT  NA   

Verify all hoist/drum couplings are greased  SAT  UNSAT  NA   

Verify hoist gear case oil level  SAT  UNSAT  NA   

Verify upper block sheaves greased  SAT  UNSAT  NA   

Verify lower block sheaves greased  SAT  UNSAT  NA   

Verify equalizer sheave greased  SAT  UNSAT  NA   



 
APPENDIX B 

 

Page 3 of 12 

2.    FUNCTION TEST PROCEDURES 

 2. 1. System Power and Controller 

 Controller #1   

 Serial # _____________ 

Verify that the White status light illuminates when runway conductor is energized. 
 White Power Available Light SAT  UNSAT  NA   
From the controller, energize the main line contactor by activating the START button.   
 Power On SAT  UNSAT  NA  
De-energize the crane by activating the E-STOP button.   
 Power Off  SAT  UNSAT  NA   
Verify that the Blue status light illuminates when power to crane is on (main line contactor energized). 
 Blue Power On Light SAT  UNSAT  NA   
Verify that the Yellow/Amber status light illuminates when slow speed mode is activated. 
 Yellow/Amber Light      SAT     UNSAT  NA  
Verify that alternate controllers are not operable while controller #1 is active. 
 Alternate controllers not operable SAT  UNSAT  NA   
From the controller, check all the functions of the crane.  Verify that the motions are variable and the 
directions of operations are adequate matching orientations posted on the crane. 
 Main Hoist Up SAT  UNSAT  NA   
 Main Hoist Down SAT  UNSAT  NA   
 Trolley “___” Direction SAT  UNSAT  NA   
 Trolley “___” Direction SAT  UNSAT  NA   
 Bridge “___” Direction SAT  UNSAT  NA   
 Bridge “___” Direction SAT  UNSAT  NA   
 Warning Horn SAT  UNSAT  NA   
             Slow Speed Switch SAT  UNSAT  NA  
Controller #2   

 Serial # _____________ 

Verify that the White status light illuminates when runway conductor is energized. 
 White Power Available Light SAT  UNSAT  NA   
From the controller, energize the main line contactor by activating the START button.   
 Power On SAT  UNSAT  NA  
De-energize the crane by activating the E-STOP button.   
 Power Off  SAT  UNSAT  NA   
Verify that the Blue status light illuminates when power to crane is on (main line contactor energized). 
 Blue Power On Light SAT  UNSAT  NA   
Verify that the Yellow/Amber status light illuminates when slow speed mode is activated. 
 Yellow/Amber Light      SAT     UNSAT  NA  
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Verify that alternate controllers are not operable while controller #2 is active. 
 Alternate controllers not operable SAT  UNSAT  NA   
From the controller, check all the functions of the crane.  Verify that the motions are variable and the 
directions of operations are adequate matching orientations posted on the crane. 
 Main Hoist Up SAT  UNSAT  NA   
 Main Hoist Down SAT  UNSAT  NA   
 Trolley “___” Direction SAT  UNSAT  NA   
 Trolley “___” Direction SAT  UNSAT  NA   
 Bridge “___” Direction SAT  UNSAT  NA   
 Bridge “___” Direction SAT  UNSAT  NA   
 Warning Horn SAT  UNSAT  NA   
             Slow Speed Switch SAT  UNSAT  NA   

 Pendant Controller   

 Serial # _____________ 

Verify that the White status light illuminates when runway conductor is energized. 
 White Power Available Light SAT  UNSAT  NA   
From the controller, energize the main line contactor by activating the START button.   
 Power On SAT  UNSAT  NA  
De-energize the crane by activating the E-STOP button.   
 Power Off  SAT  UNSAT  NA   
Verify that the Blue status light illuminates when power to crane is on (main line contactor energized). 
 Blue Power On Light SAT  UNSAT  NA   
Verify that the Yellow/Amber status light illuminates when slow speed mode is activated. 
 Yellow/Amber Light      SAT     UNSAT  NA  
Verify that alternate controllers are not operable while pendant controller is active. 
 Alternate controllers not operable SAT  UNSAT  NA   
From the controller, check all the functions of the crane.  Verify that the motions are variable and the 
directions of operations are adequate matching orientations posted on the crane. 
 Main Hoist Up SAT  UNSAT  NA   
 Main Hoist Down SAT  UNSAT  NA   
 Trolley “___” Direction SAT  UNSAT  NA   
 Trolley “___” Direction SAT  UNSAT  NA   
 Bridge “___” Direction SAT  UNSAT  NA   
 Bridge “___” Direction SAT  UNSAT  NA   
 Warning Horn SAT  UNSAT  NA   
             Slow Speed Switch SAT  UNSAT  NA  
2.2. Brakes 

2.2.1 Hoist Brake Torque Verification 
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Verify that the hoist brakes produce the required (calculated design) torque.  Verify the torque 
is produced at the minimum and maximum settings of all adjustment ranges (air gap, spring 
length, plunger stroke).  For the Minimum Adjustment: use a calibrated torque wrench to apply 
the required (calculated design) torque to the brake ensuring the torque wrench “clicks”.  For 
the Maximum Adjustment: adjust the brake to its maximum setting and use a calibrated torque 
wrench to apply the maximum torque to the brake ensuring the torque wrench “clicks”.  If the 
brake moves with the maximum torque applied, adjust the torque wrench to a slightly lower 
torque and apply to the brake until the torque wrench “clicks”.  If the torque wrench is adjusted 
below the maximum torque setting for the brake, record the torque wrench value below and 
again on the Brake Data Sheet Record under Max Torque Setting. 

Main Hoist Primary Brake  

Required brake torque (130% of motor hoisting torque)  _________ ft-lbs 

Record the torque wrench torque setting  _________ ft-lbs 

Verify the torque at the minimum spring length/air gap/plunger stroke (circle one or 
combination):   
 SAT  UNSAT  NA   
Verify the torque at the maximum spring length/air gap/plunger stroke (circle one or 
combination):   
 SAT  UNSAT  NA   

 Main Hoist Secondary Brake  

Required brake torque (130% of motor hoisting torque)  _________ ft-lbs 

Record the torque wrench torque setting  _________ ft-lbs 

Verify the torque at the minimum spring length/air gap/plunger stroke (circle one or 
combination):   
 SAT  UNSAT  NA   
Verify the torque at the maximum spring length/air gap/plunger stroke (circle one or 
combination):   
 SAT  UNSAT  NA   

Energize the crane.  Verify the operation of all brakes.  Verify that the brakes set under the following 
conditions: 

2.2.2 Main Hoist Primary Brake 

 Controller returned to the neutral position SAT  UNSAT  NA   
 Loss of crane power SAT  UNSAT  NA   
 Activation of the POWER OFF button SAT  UNSAT  NA   

2.2.3 Main Hoist Secondary Brake 

Verify that the hoist system is designed so that the secondary brake sets approximately one 
second after the primary in any stopping condition. 

 Control returned to neutral position SAT  UNSAT  NA   
 Loss of crane power SAT  UNSAT  NA   
 Activation of the POWER OFF button SAT  UNSAT  NA   
 Primary brake set before secondary brake SAT  UNSAT  NA   
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 Record the time delay between brakes: _____ seconds SAT  UNSAT  NA   
2.2.4 Brake Release Key Switches  

A two positioned maintained key switch shall be installed on the outside of the control panel 
provided for each hoist brake. The key switches shall allow for testing each brake 
independently. One key switch shall be labeled “PRIMARY BRAKE RELEASE” and shall 
allow for testing of the secondary brake, and the other key switch shall be labeled 
“SECONDARY BRAKE RELEASE” and shall allow for testing the primary brake.  The left 
position of the key switches shall be labeled “NORMAL” and shall allow the brakes and drive 
to work in their normal operating configuration. 

 Primary Brake Test (secondary brake is released) SAT  UNSAT  NA   
 Secondary Brake Test (primary brake is released) SAT  UNSAT  NA   
 Normal Positions (both brakes set) SAT  UNSAT  NA   
A two positioned spring return key switch shall be installed on the outside of the control panel 
provided for each hoist. The key switch, when turned to the right, shall release the primary 
brake to allow for testing the BSDS system. The switch shall be labeled “BSDS PRIMARY 
BRAKE RELEASE”. The left position of the key switch shall allow both brakes and drive to 
work in their normal operating condition. 
 BSDS Brake Test (primary brake is released) SAT  UNSAT  NA   
 Normal Position (both brakes set) SAT  UNSAT  NA   

2.2.5 Trolley Brake 

 Control returned to neutral position SAT  UNSAT  NA   
 Loss of crane power SAT  UNSAT  NA   
 Activation of the POWER OFF button SAT  UNSAT  NA   

2.2.6 Bridge Brake 

 Control returned to neutral position SAT  UNSAT  NA   
 Loss of crane power SAT  UNSAT  NA   
 Activation of the POWER OFF button SAT  UNSAT  NA   

 

2.3. Motor Controls 

Note: All Speed tolerance is  10% for high speed.  

2.3.1 Main Hoist Controls 

Test main hoist controls to verify that direction and speed are in accordance with the 
requirements of the specifications. Take an initial reading with a meter from the supply 
power and record, then readings will be taken from the VFD display, when possible. 

 Motor Nameplate Actual 

 Current (Max Speed) Up _________ Amps _________ Amps 
 Voltage (Max Speed) Up _________ Volts _________ Volts 
 Current (Max Speed) Down  _________ Amps 
 Voltage (Max Speed) Down  _________ Volts 
 SAT  UNSAT  NA   
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 Required Actual 

 Up (Min Speed)  0.75 FPM  ____ FPM SAT  UNSAT  NA   
 Up (Max Speed)   20   FPM  ____ FPM SAT  UNSAT  NA  
 Down (Min Speed)  0.75 FPM  ____ FPM SAT  UNSAT  NA  
 Down (Max Speed)     20   FPM  ____ FPM SAT  UNSAT  NA  

2.3.2 Trolley Controls 

Test the trolley controls to verify that direction and speed are in accordance with the 
requirements of the specification. Readings will be taken from the VFD display, when 
possible. 

 Motor Nameplate Actual 

 Current (Max Speed) “___” _________ Amps _________ Amps 
 Voltage (Max Speed) “___” _________ Volts _________ Volts 
 Current (Max Speed) “___”  _________ Amps 
 Voltage (Max Speed) “___”  _________ Volts 
 SAT  UNSAT  NA   
 Required Actual 

 “___”  (Min Speed)   0.6  FPM  ____ FPM SAT  UNSAT  NA   
 “___”  (Max Speed)   15   FPM  ____ FPM SAT  UNSAT  NA  
 “___”  (Min Speed)   0.6  FPM  ____ FPM SAT  UNSAT  NA  
 “___”  (Max Speed)     15   FPM  ____ FPM SAT  UNSAT  NA  

2.3.3 Bridge Controls 

Test the bridge controls to verify that direction and speed are in accordance with the 
requirements of specification. Record readings from the VFD display when possible. 

 Motor Nameplate Actual 

 Current (Max Speed) “___” _________ Amps _________ Amps 
 Voltage (Max Speed) “___” _________ Volts _________ Volts 
 Current (Max Speed) “___”  _________ Amps 
 Voltage (Max Speed) “___”  _________ Volts 
 SAT  UNSAT  NA    
 Required Actual 

 “___”  (Min Speed)   0.6  FPM  ____ FPM SAT  UNSAT  NA   
 “___”  (Max Speed)   15   FPM  ____ FPM SAT  UNSAT  NA  
 “___”  (Min Speed)   0.6  FPM  ____ FPM SAT  UNSAT  NA  
 “___”  (Max Speed)      15  FPM  ____ FPM SAT  UNSAT  NA  

 

2.3.4 Slow Speeds Controls 

Test slow speed function to verify that direction and speed are in accordance with the requirements of the 
specification.  The slow speed switches should be ON during these tests. Verify slow speed light is energized when 
in slow speed mode. 
 Slow Speed Status Light SAT  UNSAT  NA   
 Measure each functions maximum speed in FPM in slow speed mode. 
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 Required Actual 

 Main Hoist (Max Speed)    5.00 FPM  ____ FPM SAT  UNSAT  NA   
 Trolley (Max Speed)    3.75 FPM  ____ FPM SAT  UNSAT  NA  
 Bridge (Max Speed)    3.75 FPM  ____ FPM SAT  UNSAT  NA  
Note:  Full speed tolerance is + 10%.  Required speeds will be determined by setting of the drives’ slow speed 
function, typical settings are 25% of rated speed.  Upon completion of this test return the slow speed switch to the 
OFF position. 

2.3.5 Trolley Lock 

Test operation of trolley lock to verify that the location supports a level lift of bridge and trolley in accordance with 
the requirements of the specification.  
 Level lift and proper operation SAT  UNSAT  NA   

2.4 Limit Switches 

Test all limit switches to determine that they function and that all associated function 
operations occur in accordance with specifications.  Operate hoist in low speed or manually 
activate all limit switches depending on shop test constraints. 

2.4.1 Main Hoist Upper Geared Limit Switch (primary) 

Raise the hoist into the upper-geared limit switch and verify that the hoist stops after the 
limit switch is tripped and hoist is only capable of lowering. 

 Hoist Upper Geared Limit Switch SAT  UNSAT  NA  

 Hoist can lower only SAT  UNSAT  NA  

2.4.2 Main Hoist Upper Secondary Limit Switch 

Using the geared limit switch bypass key switch to bypass the hoist upper-geared limit 
switch and continue raising the hoist until the secondary upper limit switch is tripped.  
Verify that the hoist motion stops, hoist line contactor opens and hoist drive is inoperable. 

 Hoist Secondary Upper Limit Switch  SAT  UNSAT  NA  

 Hoist drive inoperable  SAT  UNSAT  NA  

 Hoist line contactor opens SAT  UNSAT  NA  

Using the hoist override key switch, reset the hoist drive and verify that the hoist is only 
operable in down direction until the secondary upper limit switch is deactivated. 

 Hoist Up inoperable  SAT  UNSAT  NA  

 Hoist can lower only  SAT  UNSAT  NA  

2.4.3 Main Hoist Lower Limit Switch  

Lower the hoist into the hoist lower limit switch until the lower limit is reached. Verify 
operation in the lower direction is not possible, but operation is possible in the raise 
direction. 

 Hoist Down Inoperable  SAT  UNSAT  NA  

 Hoist can raise only  SAT  UNSAT  NA  

2.4.4 Travel Limit Switches  
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Operate trolley/bridge into travel limit switches. Verify speed slows to 25% of its rated 
speed before end stops. 

 Trolley travel limits in both directions  SAT  UNSAT  NA  

 Trolley changes to 25% rated speed upon limit activation SAT  UNSAT  NA  

 Bridge travel limits in both directions SAT  UNSAT  NA  

 Bridge changes to 25% rated speed upon limit activation SAT  UNSAT  NA  

2.4.5 Hoist Mis-spooling Limit Switch  

Raise the hoist and simulate mis-spooling by manually pushing the rod. Verify operation in 
the hoisting direction is not possible, but operation is possible in the lowering direction.  

 Hoist Up Inoperable SAT  UNSAT  NA  

 Hoist can lower only SAT  UNSAT  NA  

2.4.6 Hoist Unbalanced Load Limit Switch  

Operate the hoist in either direction and manually push one side of the equalizer bar up to simulate 
unbalanced load condition. Verify hoist operation is not possible.   
Remove unbalanced load condition and verify hoist operation is automatically restored.   
Recreate unbalance load condition and use keyed Bypass switch to override the limit switch and verify 
hoist operation is possible. 
Repeat above steps to test the limit switch on the other side of the equalizer bar. 
 Unbalance Load Limit Switches Operation  SAT  UNSAT  NA  

 Hoist Operation is possible with keyed bypass SAT  UNSAT  NA  

2.4.7 Hoist Over-speed Detection System*  

Set the hoist drive parameter F01-24 to 90%, existing value is 105%. With pendant or radio 
run the hoist down in fast speed until the over-speed Trip is activated. Verify all brakes set 
and drive fault red light energizes. Set the parameter F01-24 back to 105%.  

 Hoist Brakes Set SAT  UNSAT  NA  

 Drive Fault Red Light Energized SAT  UNSAT  NA  
*If the supplied hardware does not adequately simulate a fault of the Hoist Over-speed Detection System with the 
given instructions, specific instructions are to be submitted for approval in Appendix B – Shop Test Procedure in 
accordance with specification section SD-08.1.  

2.4.8 Hoist Broken Shaft Detection System (BSDS)*  

Run the hoist up or down in slow speed. Disconnect the drum encoder by loosening the 
clamp screw. Rotate the encoder shaft by hand. Verify the brakes set without delay, drive 
fault red light energizes, and drive displays appropriate broken shaft fault code.  

 Hoist Brakes Set without delay SAT  UNSAT  NA  

 Drive Fault Red Light Energized SAT  UNSAT  NA  

 Drive Display Fault Code SAT  UNSAT  NA  
*If the supplied hardware does not adequately simulate a fault of the BSDS with the given instructions, specific 
instructions are to be submitted for approval in Appendix B – Shop Test Procedure in accordance with specification 
section SD-08.1.  

2.5. Warning Devices 
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2.5.1 Motor Over-temperature 

Simulate a motor over-temperature event for each function (i.e., lift the appropriate thermal 
switch wire).  Ensure the appropriate function is locked out (Hoist: hoisting direction only; 
Trolley and Bridge: motion in either direction. Document the wire is disconnected to 
simulate the over temperature fault. 

Verify the Red (FAULT) status light illuminates for each function  SAT  UNSAT  NA  

 Function Wire Number 

 Main Hoist (Up inoperable) ___________ SAT  UNSAT  NA  

 Trolley (Both directions inoperable) ___________ SAT  UNSAT  NA  

 Bridge (Both directions inoperable) ___________ SAT  UNSAT  NA  

2.5.2 Drive Fault 

Simulate a drive fault for EACH drive.  

 Main Hoist Drive Fault 

         Verify the Red (FAULT) status light illuminates  SAT  UNSAT  NA  

         Verify Main Hoist is operable in lower direction but inoperable in raise direction. 

  SAT  UNSAT  NA 
Trolley Drive Fault  

                       Verify the Red (FAULT) status light illuminates  SAT  UNSAT  NA  

 Bridge Drive Fault  

                       Verify the Red (FAULT) status light illuminates  SAT  UNSAT  NA  

NOTE: After completion of test, restore to original condition and ensure proper operation of each function. 

2.5.3 Main Hoist Capacity Overload Lockout 

Simulate an overload and verify that the hoist can be lowered, but, not raised. After verification, defeat 
the hoist capacity overload using the bypass keyswitch. Verify operation of the hoist in the raise direction 
is possible. 

 Hoist lowers only  SAT  UNSAT  NA  

 Hoist raised after bypass  SAT  UNSAT  NA  

 2.6  No-Load Decibel Readings 

Verify the decibel levels of the Main gearbox.  Record values below, the second 
column corresponds to the distance of hook height required in the contract specification 
Appendix A.  

 24 Inches from ______  Feet from 

 Gearbox Gearbox  

  

 Main Hoist full speed Up _______ dB  _______ dB SAT  UNSAT  NA   

 Main Hoist full speed Down _______ dB  _______ dB SAT  UNSAT  NA   

 Main Hoist 25% speed Up _______ dB  _______ dB SAT  UNSAT  NA   

 Main Hoist 25% speed Down _______ dB  _______ dB SAT  UNSAT  NA   
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2.7.     Crane Condition Post-Test  
Check mechanical and electrical components of all functions for signs of overheating, displaced 
components, leaking seals, loose fasteners or other damage.  Check structural components for loose 
fasteners, signs of deformation or other damage. 
 Mechanical, Electrical and Structural Component Condition Post-Test   
    SAT  UNSAT  

2.8. Electrical Outlet 

Verify and test the 120 VAC duplex outlets.  Outlet shall be mounted on the outside of the 
control panel(s) and be GFCI. 

 Control Panel Outlet(s) SAT  UNSAT  NA  
  

3. POST- TEST INSPECTIONS  

Upon completion of field testing, record the hour meter reading below: 

Crane Hour Meter Reading  After Testing _________ Hours 
Bridge Hour Meter Reading  After Testing _________ Hours 
Trolley Hour Meter Reading  After Testing _________ Hours 
Main Hoist Hour Meter Reading  After Testing _________ Hours 
 
 
 

4. COMMENTS 

_____________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________
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_____________________________________________________________________________________________________________________
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APPENDIX C 
 

 
FOUR 5-TON SPECIAL PURPOSE SERVICE OVERHEAD ELECTRIC TRAVELING 

BRIDGE CRANES 

for 

 DD-1 DEFUELING COMPLEX ENCLOSURES DRE-7, M-140-3, M-140-4, and RAE-4 at 
PORTSMOUTH NAVAL SHIPYARD (PNS), KITTERY, MAINE 

 
FIELD TEST PROCEDURES 

 
1. FIELD QUALITY CONTROL  
 
Customer: Navy Crane Center Date of Inspection/Test: ________________ 
 Norfolk Naval Shipyard, Bldg. 491 
 Portsmouth, VA 23709-5000 Contract No.:  ________________________ 
 
Crane Number:  _______________ 
 
 
Names and Titles of Participating Representatives: 
 
Government Representative: Contractor Representative: 

____________________________________ ____________________________________ 

____________________________________ ____________________________________ 

____________________________________ ____________________________________ 
 

1.1 General Instructions 

The crane shall be tested in accordance with the applicable paragraphs of this guide.  The contractor shall 
assure that all components and features that affect load bearing, load controlling, or operational safety 
devices of the cranes are properly tested.  The contractor shall perform all the tests described below along 
with any other tests required to verify that the crane meets the contract requirements including any 
contract modifications.  The sequence of testing shall be at the option of the test director except that the 
no-load test and endurance test shall be performed first.  The contractor shall develop data sheets for tests 
that require data recording.  The data sheets shall include the expected results along with the allowable 
tolerance in accordance with the requirements of the specification.  The contractor shall determine the 
tools, meters, measuring devices, etc. that are required to perform the test and have them available at the 
site. All equipment shall be calibrated. 
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1.2 Preparing For Load Testing 

a. A safe test area shall be selected and all traffic and unauthorized personnel and equipment 
shall be cleared from test area.  This test area shall be roped off or otherwise secured to prevent entry of 
unauthorized personnel and equipment. 
 Test Area SAT  UNSAT  

b. All rigging used in crane load testing shall be previously tested to applicable ASME B30 
standards.  Note that the test loads INCLUDE the weight of rigging used to connect them to the load 
block. 
 Rigging Gear SAT  UNSAT  
1.3 Precautions during Load Testing  

a. Extreme caution shall be observed at all times. 
b. Personnel shall remain clear of suspended loads and areas where they could be struck in the 

event of component failure. 
c. Test load shall be raised only to a height sufficient to perform the test. 

d. Current and voltage measurements may be made at the floor disconnect if there is no catwalk 
on the crane or if there is a safety concern with taking measurements in the panels. 

e. Check for the proper operation and condition of safety devices, electrical components,   
mechanical equipment, and structural assemblies.  Observed defects critical to continuing testing shall be 
reported immediately to the test director, who shall suspend the testing until the deficiency is corrected. 

1.4 List of Equipment / Consumables Calibration Date 

Amp Meter ______________ 

Multimeter ______________ 

Vernier Calipers sized for Hook Tram Measurement ______________ 

Sound Level Meter ______________ 

Tape measure N/A 

Stopwatch N/A 

Yellow/Red CAUTION tape N/A 

1.5 Inspection Codes 

SAT = Satisfactory, UNSAT = Unsatisfactory, NA=Not Applicable 

1.6 Equipment Verification 

1.6.1   Hook and Nut 

1.6.1.1  Hook Identification 

Verify the hook ID matches that on the approved NDT report.  
 Main Hook NDT SAT  UNSAT  
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1.6.1.2   Hook Evaluation 

Record hooks and hook nuts identification numbers.  Check operation of the safety latches.  Install or 
verify two tram points on each hook.  Before the load test measure and record the distance (±1/64 inch) 
between tram points to establish the base tram dimension for hook throat opening.  Upon completion of 
the load test, re-measure and record new tram dimension.  Hook(s) showing twist or increase in throat 
spread from base dimension after the 125% load test are not acceptable.  
 Main Hook  

 Hook Identification ___________               
 Nut Identification ___________  
 Hook Safety Latches  SAT  UNSAT   
 Hook Throat Opening - Before Load Testing ___________  
 Hook Throat Opening - After Load Testing ___________  
 Hook Status  SAT  UNSAT   
 

1.6.2 Brake Adjustment Verification 

Fill out or verify attached existing Navy Crane Center Form 09-002 (Brake Adjustment Record) for each 
brake and verify brake adjustments and settings are in accordance with the manufacturer’s requirements. 
 SAT  UNSAT  NA 
   
1.6.3  Fluid Levels 

Verify all fluid levels in gear boxes, brakes, etc. are at appropriate levels. 
 SAT  UNSAT  NA   
1.6.4  Captivation 

Verify all items on captivation record list. 
 SAT  UNSAT  NA   
2. NO LOAD TEST 

2.1 Radio Remote Controller 

Prior to the start of field testing, record the hour meter reading below: 
 
Crane Hour Meter Reading Prior to Testing _________ Hours 
Bridge Hour Meter Reading  Prior to Testing _________ Hours 
Trolley Hour Meter Reading  Prior to Testing _________ Hours 
Main Hoist Hour Meter Reading  Prior to Testing _________ Hours 
 

Controller #1 

Verify that the White status light illuminates when runway conductor is energized. 
 White Power Available Light SAT  UNSAT  NA   
From the controller energize the main line contactor by activating the START button.   
 Power On:  SAT  UNSAT  NA  
De-energize the crane by activating the E-STOP button.   
 Power Off:  SAT  UNSAT  NA   
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Verify that the Blue status light illuminates when power to crane is on (main line contactor energized). 
 Blue Power On Light SAT  UNSAT  NA  
Verify that the Yellow/Amber status light illuminates when slow speed mode is activated. 
 Yellow/Amber Light SAT     UNSAT  NA  
Verify that alternate controllers are not operable while controller #1 is active. 
 Controller #2 and pendant controller are not operable SAT  UNSAT  NA  
From the controller, check all the functions of the crane.  Verify that the motions are variable and the 
directions of operations are adequate and match directions posted on the crane. 
 Main Hoist Up SAT  UNSAT  NA  
 Main Hoist Down SAT  UNSAT  NA  
 Trolley “___” Direction SAT  UNSAT  NA  
 Trolley “___” Direction SAT  UNSAT  NA  
 Bridge “___” Direction SAT  UNSAT  NA  
 Bridge “___” Direction SAT  UNSAT  NA  
 Warning Horn SAT  UNSAT  NA  
  Slow Speed Switch SAT  UNSAT  NA  

Controller # 2  

Verify that the White status light illuminates when runway conductor is energized. 
 White Power Available Light SAT  UNSAT  NA   
From the controller energize the main line contactor by activating the START button.   
 Power On:  SAT  UNSAT  NA  
De-energize the crane by activating the E-STOP button.   
 Power Off:  SAT  UNSAT  NA   
Verify that the Blue status light illuminates when power to crane is on (main line contactor energized). 
 Blue Power On Light SAT  UNSAT  NA   
Verify that the Yellow/Amber status light illuminates when slow speed mode is activated. 
 Yellow/Amber Light SAT     UNSAT  NA  
Verify that alternate controllers are not operable while controller #1 is active. 
 Controller #1 and pendant controller are not operable SAT  UNSAT  NA  
From the controller, check all the functions of the crane.  Verify that the motions are variable and the 
directions of operations are adequate and match directions posted on the crane. 
 Main Hoist Up SAT  UNSAT  NA  
 Main Hoist Down SAT  UNSAT  NA  
 Trolley “___” Direction SAT  UNSAT  NA  
 Trolley “___” Direction  SAT  UNSAT  NA  
 Bridge “___” Direction SAT  UNSAT  NA  
 Bridge “___” Direction SAT  UNSAT  NA  
 Warning Horn SAT  UNSAT  NA  
 Slow Speed Switch SAT  UNSAT  NA  
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2.2 Pendant Controller 

Verify that the White status light illuminates when runway conductor is energized. 
 White Power Available Light SAT  UNSAT  NA   
From the controller energize the main line contactor by activating the START button.   
 Power On:  SAT  UNSAT  NA  
De-energize the crane by activating the E-STOP button.   
 Power Off:  SAT  UNSAT  NA   
Verify that the Blue status light illuminates when power to crane is on (main line contactor energized). 
 Blue Power On Light SAT  UNSAT  NA   
Verify that the Yellow/Amber status light illuminates when slow speed mode is activated. 
 Yellow/Amber Light SAT     UNSAT  NA  
Verify that alternate controllers are not operable while pendant controller is active. 
 Controller #1 and Controller #2 are not operable SAT  UNSAT  NA  
From the pendant controller, check all the functions of the crane.  Verify that the motions are variable 
and the directions of operations are adequate and match directions posted on the crane. 
 Main Hoist Up SAT  UNSAT  NA  
 Main Hoist Down SAT  UNSAT  NA  
 Trolley “___” Direction SAT  UNSAT  NA  
 Trolley “___” Direction SAT  UNSAT  NA  
 Bridge “___” Direction SAT  UNSAT  NA  
 Bridge “___” Direction SAT  UNSAT  NA  
 Warning Horn SAT  UNSAT  NA  
              Slow Speed Switch SAT  UNSAT  NA  

2.3 Clearance and Hook Envelope 

Without contacting upper limit switches, raise the hook blocks to clear all obstructions during the 
following crane travel operations.  Travel the crane and the trolley on the runway and bridge rails from 
stops to stops as space permits.  Verify OSHA minimum required clearances (3”vertical / 2”horizontal) 
are met.  Document all envelope clearance obstructions in the comment section of this Field Test.   

 Crane Clearance SAT  UNSAT  NA  
Travel the crane and the trolley on the runway and bridge rails from stops to stops as space permits. 
Verify hook envelope meets the dimensions shown in Appendix A of the specification.  Document all 
hook envelope discrepancies in the comment section of this Field Test.    
 Hook Envelope SAT  UNSAT  NA  
2.4 Bumpers  

a. At slow speed, travel the crane to contact the runway rail stops with the bridge bumpers.  
Verify satisfactory performance and the alignment of the bumpers with the stops. 
 Bridge Bumper Stops SAT  UNSAT  NA  

b. At slow speed, travel the trolley to contact the trolley rail stops with the trolley bumper.  
Verify satisfactory performance and the alignment of the bumpers with stops. 
 Trolley Bumper Stops SAT  UNSAT  NA  

2.5  Sound Level Check 
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Operate the crane without load through multiple functions and at various speeds and verify noise level at 
operator’s position does not exceed 70 db. 
 Unloaded Sound Level  SAT  UNSAT  NA  

2.6 Motor Controls  

Controls shall be tested to verify that sequencing and timing are in accordance with the requirements of 
the specification. Record the voltage and current as specified and measure minimum and maximum 
speeds for all functions (in both directions) in feet per minute (FPM). The maximum tolerance on speeds 
is  10%.   
 Disconnect Switch Voltage _________ Volts 
2.6.1 Hoist Controls   
2.6.1.1 Main Hoist Motor 

 Motor Nameplate Actual 

 Current (Max Speed) Up _________ Amps _________ Amps 
 Voltage (Max Speed) Up _________ Volts _________ Volts 
 Current (Max Speed) Down  _________ Amps 
 Voltage (Max Speed) Down  _________ Volts 
 SAT  UNSAT  NA   
 Required Actual 

 Up (Min Speed)   0.75 FPM  ____ FPM SAT  UNSAT  NA   
 Up (Max Speed)    20   FPM  ____ FPM SAT  UNSAT  NA  
 Down (Min Speed)   0.75 FPM  ____ FPM SAT  UNSAT  NA  
 Down (Max Speed)      20   FPM  ____ FPM SAT  UNSAT  NA  
 

2.6.2 Trolley Controls  
 Motor Nameplate Actual 

 Current (Max Speed) “___” _________ Amps _________ Amps 
 Voltage (Max Speed) “___” _________ Volts _________ Volts 
 Current (Max Speed) “___”  _________ Amps 
 Voltage (Max Speed) “___”  _________ Volts 
 SAT  UNSAT  NA   
 Required Actual 

 “___” (Min Speed)   0.6  FPM  ____ FPM SAT  UNSAT  NA   
 “___” (Max Speed)   15   FPM  ____ FPM SAT  UNSAT  NA  
 “___” (Min Speed)   0.6  FPM  ____ FPM SAT  UNSAT  NA  
 “___” (Max Speed)     15   FPM  ____ FPM SAT  UNSAT  NA  
 

2.6.3 Bridge Controls  
 Motor Nameplate Actual 

 Current (Max Speed) “___” _________ Amps _________ Amps 
 Voltage (Max Speed) “___” _________ Volts _________ Volts 
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 Current (Max Speed) “___”  _________ Amps 
 Voltage (Max Speed) “___”  _________ Volts 
 SAT  UNSAT  NA   
 Required Actual 

 “___” (Min Speed)  0.6  FPM  ____ FPM SAT  UNSAT  NA   
 “___” (Max Speed)   15  FPM  ____ FPM SAT  UNSAT  NA  
 “___” (Min Speed)  0.6  FPM  ____ FPM SAT  UNSAT  NA  
 “___” (Max Speed)     15  FPM  ____ FPM SAT  UNSAT  NA  
  
2.7 Slow Speed Switches 

Controls shall be tested to verify that sequencing and timing are in accordance with the requirements of 
the specification.  The slow speed switches should be ON during these tests. Verify slow speed light is 
energized when in slow speed mode. 
 Slow Speed Status Light SAT  UNSAT  NA  
 Measure each functions maximum speed in FPM in slow speed mode. 
 Required Actual 

 Main Hoist (Max Speed)   5.00 FPM  ____ FPM SAT  UNSAT  NA   
 Trolley (Max Speed)     3.75 FPM  ____ FPM SAT  UNSAT  NA  
 Bridge (Max Speed)     3.75 FPM  ____ FPM SAT  UNSAT  NA  
Note:  Full speed tolerance is + 10%.  Required speeds will be determined by setting of the drives’ slow 
speed function, typical settings are 25% of rated speed.  Upon completion of this test return the slow 
speed switch to the OFF position. 

2.8 Limit Switches 

Test all limit switches of each crane to determine that they function and that all associated functions occur 
in accordance with specifications. 
2.8.1 Main Hoist  

2.8.1.1 Main Hoist Upper Geared Limit Switch (Primary) 
Slowly raise the hoist into the upper-geared limit switch and verify that the hoist stops when the limit 
switch is tripped and the hook is only capable of lowering.  Test the upper limit again, gradually 
increasing speed to full speed and verify that the weighted limit is not tripped when the geared limit is 
engaged at full speed.  If the hoist is equipped with a slowdown function, verify that the hoist speed 
decreases before engaging the primary limit switch.   
 Hoist upper geared limit switch tripped and hoist stops SAT  UNSAT  NA  
 Hoist can lower only SAT  UNSAT  NA  
 Hoist slows before tripping primary limit (if hoist is equipped with slow down function)  
 SAT  UNSAT  NA  
 Full speed runout distance/weighted limit not contacted SAT  UNSAT  NA  
2.8.1.2 Main Hoist Upper Weighted Limit Switch (Secondary) 

Use the geared limit switch by-pass key switch to bypass the hoist upper-geared limit switch and continue 
slowly raising the hoist.  Once the weighted switch is tripped, verify that the hoist motion stops and hoist 
drive is inoperable.   
 Hoist Upper Weighted Limit Switch tripped SAT  UNSAT  NA  
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 Hoist drive inoperable and all hoist motion stops SAT  UNSAT  NA  
Using the hoist reset key switch, reset the hoist drive and verify that the hoist is only operable in down 
direction until the primary upper limit switch is deactivated. 
 
 Hoist Up inoperable; hoist can only lower until primary limit deactivated 

 SAT  UNSAT  NA  
Test the upper limit again in by-passed mode, gradually increasing speed to full speed and verify that the 
hoist stops prior to two blocking (runout) after the weighted limit is engaged at full speed.   
 Full speed runout distance/no two block SAT  UNSAT  NA  
Use the reset key switch for hoist lowering until the primary limit is deactivated. 
2.8.1.3 Main Hoist Lower Geared Limit Switch 
Slowly lower the hook into geared lower limit switch.  When the limit switch is tripped, verify that the 
hoist lowering motion stops, hook does not contact floor, and hoist can only operate in the hoist up 
direction.  Verify that at least two full wraps of wire rope remain on each end of the drum and at full 
speed lowering the hoist stop without hook contacting floor surface. 
 Hoist Lower Geared Limit Switch tripped and hoist stops SAT  UNSAT  NA  
 Hoist can only rise SAT  UNSAT  NA  
 Minimum two full wraps of wire rope on each end of the drum SAT  UNSAT  NA  
 Full speed runout distance/no contact with floor surface  SAT  UNSAT  NA  
2.8.1.4 Travel Limit Switches  

Operate trolley/bridge into travel limit switches. Verify speed slows to 25% of its rated speed before 
contacting end stops in both directions. 

 Trolley travel limits in both directions  SAT  UNSAT  NA  

 Trolley “___”: ______ FPM,  Trolley “___”: ______ FPM 

 Trolley - 25% rated speed upon limit activation SAT  UNSAT  NA  

 Bridge travel limits in both directions SAT  UNSAT  NA  

 Bridge “___”: ______ FPM,  Bridge “___”: ______ FPM 

 Bridge - 25% rated speed upon limit activation SAT  UNSAT  NA  

2.8.1.5 Hoist Mis-spooling Limit Switch 

Raise the hoist and simulate mis-spooling by manually pushing the rod. Verify operation in the hoisting 
direction is not possible, but operation is possible in the lowering direction.  
 Hoist Up Inoperable  SAT  UNSAT  NA  

 Hoist can lower only SAT  UNSAT  NA  

2.8.1.6 Hoist Unbalanced Load Limit Switch 

Operate the hoist in either direction and manually activate the unbalanced load limit switch. Verify hoist 
operation is not possible.   
Remove unbalanced load condition and verify hoist operation is automatically restored.   
Recreate unbalance load condition and use keyed Bypass switch to override the limit switch and verify 
hoist operation is possible. 
Repeat above steps to test the unbalanced load limit switch on the other side of the equalizer bar. 
 Unbalance Load Limit Switches Operation  SAT  UNSAT  NA  
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 Hoist Operation is possible with keyed bypass SAT  UNSAT  NA  
2.8.1.7 Hoist Over-speed Detection System* 

Set the hoist drive parameter F01-24 to 90%, existing value is 105%. With pendant or radio run the hoist 
down in fast speed until the over-speed Trip is activated. Verify all brakes set and drive fault red light 
energizes. Set the parameter F01-24 back to 105%. 
 Hoist Brakes set  SAT  UNSAT  NA  

 Drive Fault Red Light Energized  SAT  UNSAT  NA  

*If the supplied hardware does not adequately simulate a fault of the Hoist Over-speed Detection System, 
the approved instructions submitted in Appendix B – Shop Test Procedure in accordance with 
specification section SD-08.1 is to be used. Comments/results are to be recorded in Comments section 8 
of this test. 

2.9 Crane Fault Simulation 

2.9.1 Motor Over-Temperature 

Simulate a motor over-temperature event for each function. Record what wire is disconnected in the 
control panel to simulate the motor over-temperature for each function.  

a. Disconnect appropriate wire for Main Hoist over-temperature simulation. Verify Main Hoist 
is operable in lower direction but inoperable in raise direction. Verify RED status light 
illuminates and all other functions are operable. Upon completion reconnect wire and verify 
proper operation of the Main Hoist. 

 Main Hoist wire number disconnected: ______________ 

 Main Hoist Over-temperature SAT  UNSAT  NA  

b. Disconnect appropriate wire for Trolley over-temperature simulation. Verify Trolley is 
inoperable in both directions. Verify RED status light illuminates and all other functions are 
operable. Upon completion reconnect wire and verify proper operation of the Trolley. 

 Trolley wire number disconnected: ______________ 

  Trolley Over-temperature SAT  UNSAT  NA  

c. Disconnect appropriate wire for Bridge over-temperature simulation. Verify Bridge is 
inoperable in both directions. Verify RED status light illuminates and all other functions are operable. 
Upon completion reconnect wire and verify proper operation of the Bridge. 

Bridge wire number disconnected:  ______________ 

 Bridge Over-temperature SAT  UNSAT  NA  

2.9.2 Drive Fault 

Simulate a drive fault for EACH drive and verify the results. 

 Main Hoist Drive Fault, Red (FAULT) status light illuminates SAT  UNSAT  NA  

 Hoist lowering is operable, hoist up is not operable SAT  UNSAT  NA  

 Trolley Drive Fault, Red (FAULT) status light illuminates SAT  UNSAT  NA  

 Bridge Drive Fault, Red (FAULT) status light illuminates SAT  UNSAT  NA  

2.9.3 Hoist Broken Shaft Detection System (BSDS) No-Load Fault* 
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Run the hoist up or down in slow speed. Disconnect the drum encoder by loosening the clamp screw. 
Rotate the encoder shaft by hand. Verify the brakes set without delay, drive fault red light energizes, and 
drive displays appropriate broken shaft fault code. 

 Hoist Brakes Set with no delay SAT  UNSAT  NA  

 “Red” Drive Fault Light Energized SAT  UNSAT  NA  

 Drive Display Fault Code SAT  UNSAT  NA  

*If the supplied hardware does not adequately simulate a fault of the BSDS, the approved instructions 
submitted in Appendix B – Shop Test Procedure in accordance with specification section SD-08.1 is to be 
used. Comments/results are to be recorded in Comments section 8 of this test. 

NOTE: After completion of test, restore to original condition and ensure proper operation of each 
function. 

2.10 Brakes 

2.10.1   Normal Operation  
Verify the brakes set after control is returned to neutral and drive decelerates. 

 Main Hoist SAT  UNSAT  NA  

 Trolley SAT  UNSAT  NA  

 Bridge SAT  UNSAT  NA  

2.10.2  Loss of Power 

Verify brakes set on loss of power. 

 Main Hoist SAT  UNSAT  NA  

 Trolley SAT  UNSAT  NA  

 Bridge SAT  UNSAT  NA  

2.10.3    Hoist Secondary Brake Delay 

Verify that the hoist system is designed so that the hoist secondary brakes have a setting time delay 
between 1 and 3 seconds after the primary in the following stopping conditions: after controller is 
returned to neutral and the drive decelerates, activation of e-stop button, and crane loss of power.  
 Main Hoist Brake Delay on Return to Neutral SAT  UNSAT  NA  
 Main Hoist Brake Delay on Emergency Stop button SAT  UNSAT  NA  
 Main Hoist Brake Delay on Crane Loss of Power SAT  UNSAT  NA  
   
2.10.4    Hoist Brake Release Keyswitch 

A two positioned maintained key switch shall be installed on the outside of the control panel provided for 
each hoist brake. The key switches shall allow for testing each brake independently. One key switch shall 
be labeled “PRIMARY BRAKE RELEASE” and shall allow for testing of the secondary brake, and the 
other key switch shall be labeled “SECONDARY BRAKE RELEASE” and shall allow for testing the 
primary brake.  The left position of the key switches shall be labeled “NORMAL” and shall allow the 
brakes and drive to work in their normal operating configuration. 
 Primary Brake Test (secondary brake is released) SAT  UNSAT  NA   
 Secondary Brake Test (primary brake is released) SAT  UNSAT  NA   
 Normal Position (both brakes set) SAT  UNSAT  NA  
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A two positioned spring return key switch shall be installed on the outside of the control panel provided 
for each hoist. The key switch, when turned to the right, shall release the primary brake to allow for 
testing the BSDS system. The switch shall be labeled “BSDS PRIMARY BRAKE RELEASE”. The left 
position of the key switch shall allow both brakes and drive to work in their normal operating condition.  
 BSDS Brake Test (primary brake is released) SAT  UNSAT  NA   
 Normal Position (both brakes set) SAT  UNSAT  NA   
 
3. MAIN HOIST WIRE ROPE RUN-IN 

The primary purpose of this test procedure is to exercise the newly installed wire rope. Any other items 
identified should be recorded in the Comments section. 

25-50 Percent Rated Load Test – Test Weight: (2,500 lbs. – 5,000 lbs.) 

Weight is nominal and should be within range; however actual weight is not critical.  The weight shall be 
below 50% to be in accordance with the crane classification. 

Record the actual certified weight including rigging that will be used: ___________ lbs. 

Place the load on the hook.  Start at ground level and hoist up to one foot below upper limit at slow speed.  
Hoist down to lower limit at slow speed. Repeat hoisting and lowering of the load for approximately 10 
hoisting cycles, increasing speed for each cycle. During this test, the capacity overload lockout should not 
activate.  

 Cycles Completed SAT  UNSAT  NA  
 

4. 100% LOAD TEST 
4.1 Main Hoist 100 Percent (-5%, +0%) of Rated Capacity Load Test (9,500 lbs. – 10,000 lbs.) 

Record the actual certified weight, including rigging that will be used:  ________________ Lbs. 
 

4.1.1 Capacity Overload Lockout 

When lifting the rated load, the hoist capacity overload (set at 100%) should activate. If the hoist capacity 
overload does not activate, adjust the lockout such that the capacity overload is initiated with the load as 
close to the floor as possible. Upon activation, verify that the hoist can be lowered, but, not raised. After 
verification, defeat the hoist capacity overload using the bypass keyswitch. Verify lifting of the load is 
possible and continue with the test. 
 Hoist lowers only  SAT  UNSAT  NA  
 Bypass Keyswitch Allows Hoist Operation SAT  UNSAT  NA  
4.1.2 Girder Deflection  

a. Maximum Allowable Girder Deflection = 1/888 of crane span =   ___/888 = _____inch. 
 

 Allowable Girder Deflection: ______ inch 
  

b. Measure and record the baseline measurement (±1/8 inch) for the girder deflection at the 
center of the span with the trolley UNLOADED and positioned as close to an end truck as 
possible.  Measure the drive girder for multiple girder cranes. 

 Baseline Measurement: ______ inch. 
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c. Raise the 100% (+0%, -5%) load on the main hook a minimal distance.  Travel the trolley to 
the center of the bridge.  Measure and record the loaded measurement for girder deflection at 
the same location as (b). 

   Max Loaded Measurement: ______ inch. 
d. The difference between the baseline and the loaded measurement defines the maximum 

girder deflection.  Compare the maximum girder deflection with the allowable value in step 
(a), (b) or (c). 

  Max Girder Deflection = Baseline Measurement – Max Loaded Measurement = ______ 
inch. 

                           Girder Deflection SAT  UNSAT  NA  
4.1.3 Main Hoist Rated Load Test 

a. Start at ground level and hoist up to one foot below upper limit using the full range of 
speeds.  Hoist down to one foot above ground level using full range of speeds.   Measure and 
record the motor current, voltage, and hook maximum and minimum speed in FPM in both 
directions.  Record the following: 

 Motor Nameplate Actual 

 Current (Max Speed) Up _________ Amps _________ Amps 
 Voltage (Max Speed) Up _________ Volts _________ Volts 
 Current (Max Speed) Down  _________ Amps 
 Voltage (Max Speed) Down  _________ Volts 
 SAT  UNSAT  NA 
   
 Required Actual 

 Up (Min Speed)  0.75 FPM  ____ FPM SAT  UNSAT  NA   
 Up (Max Speed)   20   FPM  ____ FPM SAT  UNSAT  NA  
 Down (Min Speed)  0.75 FPM  ____ FPM SAT  UNSAT  NA  
 Down (Max Speed)     20   FPM  ____ FPM SAT  UNSAT  NA  
NOTE: Max speed tolerance is  10% 

 
b. Stop the load during hoisting and lowering to verify that brakes operate and holds the load. 

                     Main Hoist Brake  SAT  UNSAT  NA 
  
4.1.4 Main Hoist Loss of Power Test at Rated Load 

Raise the test load to an adequate distance above the floor.  Lower the test load at SLOW speed.  
Disconnect the main power source and return the controls to the neutral position to simulate a power 
failure.  Reenergize power and restart hoist in a downward direction and allow the drive to reach an 
INTERMEDIATE speed (if available).  Re-perform the simulated power failure. Reenergize power and 
restart hoist in a downward direction and allow the drive to reach MAXIMUM operating speed.  Re-
perform the simulated power failure.  Verify that the hoist stops and that the brake sets properly to bring 
the load to a stop at all speeds. 
 Main Hoist Loss of Power Test SAT  UNSAT  NA  

4.1.4.a Main Hoist Secondary (drum, caliper disc) Brake Dynamic Test at Rated Load 
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Raise the test load to an adequate distance above the floor.  Lower the test load at minimum speed 
necessary to simulate a shaft failure. Manually release the primary brake and simulate a system fault by 
interrupting the motor/drum encoder.  Verify that the hoist stops and that the secondary brake sets 
appropriately to bring the load to a stop. Return the primary brake manual release to normal operating 
conditions.  
 Main Hoist Drum Brake Dynamic Test SAT  UNSAT  NA  
4.1.5 Main Hoist Rollback Check 

With the load approximately 2 feet above the ground, engage the main hoist up to the slowest hoist speed.  
Verify that the motor turns in raise direction only. 
 Main Hoist Rollback Test  SAT  UNSAT  NA  
4.1.6 Main Hoist Roll-up Check 

With the load approximately 2 feet above the ground, engage the main hoist down to the slowest hoist 
speed.  Verify that the hook block does not show 1/8” or more of roll-up. 
 Main Hoist Roll-up Test  SAT  UNSAT  NA  
4.1.7  Sound Level Check 

Operate the crane with rated load with multiple functions and at various speeds and verify noise level at 
operator’s position does not exceed 70 db. 
 Rated Load Sound Level SAT  UNSAT  NA  
4.2 Trolley Rated Load Test 

a. Operate the trolley the full distance of the bridge in both directions with rated load on the main hoist.  
Measure and record the distance required to come to a full stop from rated speed.  Verify that the brake 
operates properly. 

Trolley Stopping Distance _________ Ft.  
 Trolley Brakes  SAT  UNSAT  NA  
b.Measure and record the motor current, voltage, and trolley maximum and minimum speed in FPM in 
both directions.  Record the following: 
 Motor Nameplate Actual 

 Current (Max Speed) “___” _________ Amps _________ Amps 
 Voltage (Max Speed) “___” _________ Volts _________ Volts 
 Current (Max Speed) “___”  _________ Amps 
 Voltage (Max Speed) “___”  _________ Volts 
 SAT  UNSAT  NA   
 Required Actual 

 “___” (Min Speed)  0.6  FPM  ____ FPM SAT  UNSAT  NA   
 “___” (Max Speed)  15   FPM  ____ FPM SAT  UNSAT  NA  
 “___” (Min Speed)  0.6  FPM  ____ FPM SAT  UNSAT  NA  
 “___” (Max Speed)    15   FPM  ____ FPM SAT  UNSAT  NA  
NOTE: Max speed tolerance is  10% 

4.2.1 Trolley Loss of Power Test at Rated Load 

Raise the test load clear of any permanent obstructions on the operating floor giving enough room for 
sway.  Starting at a safe distance from walls or other obstructions, attain a SLOW speed of trolley travel.  
While maintaining a safe distance from obstructions, disconnect the main power source to simulate a 
power failure.  Reenergize power and restart trolley travel and allow the drive to reach an 
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INTERMEDIATE speed (if available).  Re-perform the simulated power failure.  Reenergize power and 
restart trolley travel and allow the drive to reach MAXIMUM operating speed.  Re-perform the simulated 
power failure.  Verify that the trolley stops and that the brake sets properly at all speeds.   
 Trolley Loss of Power Test SAT  UNSAT  NA  
4.3 Bridge Rated Load Test 

a. Operate the bridge the full distance of the runway rails in both directions with rated load on 
the main hoist.  Measure and record the distance required to come to a full stop from rated speed.  Verify 
that the brake operates properly. 

Bridge Stopping Distance _____ Ft.  

Bridge Brakes SAT  UNSAT  NA  
b. Measure and record the motor current, voltage, and hook maximum and minimum speed in 

FPM in both directions.  Record the following: 
 Motor Nameplate Actual 

 Current (Max Speed) “___” _________ Amps _________ Amps 
 Voltage (Max Speed) “___” _________ Volts _________ Volts 
 Current (Max Speed) “___”  _________ Amps 
 Voltage (Max Speed) “___”  _________ Volts 
 SAT  UNSAT  NA   
 Required Actual 

 “___” (Min Speed)  0.6  FPM  ____ FPM SAT  UNSAT  NA   
 “___” (Max Speed)   15  FPM  ____ FPM SAT  UNSAT  NA  
 “___” (Min Speed)  0.6  FPM  ____ FPM SAT  UNSAT  NA  
 “___” (Max Speed)     15  FPM  ____ FPM SAT  UNSAT  NA  
NOTE: Max speed tolerance is  10% 

4.3.1 Bridge Loss of Power Test at Rated Load 

Raise the test load approximately midway between the trolley and any permanent obstructions on the 
operating floor.  Starting at a safe distance from walls or other obstructions, attain a SLOW speed of 
bridge travel.  While maintaining a safe distance from obstructions, disconnect the main power source to 
simulate a power failure.  Reenergize power and restart bridge travel and allow the drive to reach an 
INTERMEDIATE speed (if available).  Re-perform the simulated power failure.  Reenergize power and 
restart bridge travel and allow the drive to reach MAXIMUM operating speed.  Re-perform the simulated 
power failure.  Verify that the bridge stops and that the brake sets properly at all speeds. 
 Bridge Loss of Power Test SAT  UNSAT  NA  
 

5. ENDURANCE TESTING   

The crane shall be operated for five (5) continuous hours at a simulated CMAA 70 class-D duty cycle.  If 
any malfunction occurs (including any control trips) during the test the contractor shall repair the crane 
and then repeat the entire test.  The test procedure shall specify the simulated duty cycle, including the 
amount of load, bridge movement, trolley movement, hoisting, and number of lifts per hour to be 
accomplished during the test.  
 Endurance Test SAT  UNSAT  NA  
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6. 125% LOAD TEST  
6.1 Main Hoist 125 Percent (-0%, +5%) of Rated Capacity Load Test (12,500 lbs. – 13,125 lbs.) 

Record the actual certified weight, including rigging that will be used: ________________Lbs. 
6.1.1 Hoist 

a.  Place the test load on the main hook.  Bypass capacity overload, if not already done.  Raise and lower 
the test load and visually observe smooth control.  Stop the load during hoisting and lowering to verify 
that the brake stops and holds the load.  

 Main Hoist Brake  SAT  UNSAT  NA  
 
b.  Rotate the load a full circle (clockwise & counter clockwise) to verify the hook bearing smooth 
operation. 

 Hook Bearing  SAT  UNSAT  NA  
6.1.1.1 Main Hoist Loss of Power Test 
Raise the test load a minimal distance.  Lower the test load at slow speed.  Disconnect the main power 
source and return the controller to the neutral position to simulate a power failure.  Verify that the hoist 
stops and that the brake sets properly to bring the test load to a stop. 
 Main Hoist Loss of Power  SAT  UNSAT  NA  
 
6.1.1.2 Main Hoist Brakes 

a. Set the primary brake to the minimum prescribed adjustment from the range found on the 
adjustment record.  Raise the test load approximately 1 foot from the floor and record this distance. Use 
brake release key switch to release the secondary (drum, caliper disc) brake.  Hold the load for 10 
minutes.  Observe for noticeable lowering of test load that may occur which will indicate the malfunction 
of hoisting components or brakes.  After 10 minutes, verify the distance from the floor has not changed.   

b.  Set the test load on the floor.  Set the primary brake to the maximum prescribed adjustment 
from the range found on the adjustment record.  Raise the test load approximately 1 foot from the floor 
and record this distance. Release the secondary (drum, caliper disc) brake.  Hold the load for 10 minutes.  
Observe for noticeable lowering of test load that may occur which will indicate the malfunction of 
hoisting components or brakes.  After 10 minutes, verify the distance from the floor has not changed. 

c.  Set the test load on the floor.  Set the brake to nominal setting between the maximum and 
minimum setting.    
 Hoist Primary Brake Static Test  SAT  UNSAT  NA  

d. Re-engage all brakes.  Adjust the secondary (drum, caliper disc) brake to the minimum 
prescribed adjustment from the range found on the adjustment record.   Raise the test load approximately 
1 foot from the floor.  Use brake release key switch to release the primary brake. Hold the load for 10 
minutes.  Observe for noticeable lowering of test load that may occur which will indicate the malfunction 
of hoisting components or brakes.  After 10 minutes, verify the distance from the floor has not changed.   

e.  Set the test load on the floor.  Set the secondary (drum, caliper disc) brake to the maximum 
prescribed adjustment from the range found on the adjustment record.   Raise the test load approximately 
1 foot from the floor.  Release the primary brake. Hold the load for 10 minutes.  Observe for noticeable 
lowering of test load that may occur which will indicate the malfunction of hoisting components or 
brakes.  After 10 minutes verify the distance from the floor has not changed.   

f.  Set the test load on the floor.  Set the secondary brake to nominal setting between the 
maximum and minimum setting.    
 Hoist Secondary (Drum, Caliper Disc) Brake Static Test  SAT  UNSAT  NA  
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6.1.2 Trolley 

Operate the trolley the full distance of the bridge in both directions with test load on main hoist (if clear 
trolley space is available).  Verify smooth control and proper brake operation. 
 Trolley Brakes SAT  UNSAT  NA  
6.1.3 Bridge 

With the trolley at one end of the bridge, operate the bridge the full distance of the runway with test load 
on main hoist (if clear bridge travel space is available).  With the trolley at the opposite end of the bridge, 
operate the bridge in the opposite direction.  Verify smooth control and proper brake operation.  Observe 
for any binding of the bridge trucks. Land the test load. 
 Bridge Brakes SAT  UNSAT  NA  
 
7.      Final Verifications 

7.1 Hour Meter  

Upon completion of field testing, record the hour meter reading below: 
 
Crane Hour Meter Reading  After Testing _________ Hours 
Bridge Hour Meter Reading  After Testing _________ Hours 
Trolley Hour Meter Reading  After Testing _________ Hours 
Main Hoist Hour Meter Reading  After Testing _________ Hours 
7.2 Hooks 

Upon completion of all load tests, measure tram dimensions of the hooks and record the data into section 
1.6.1.2 of this test and complete the hook evaluation. 
7.3 Capacity Overload Bypass 

Return each hoist capacity overload keyswitch to the normal position, if not already done. 
7.4 Parameter File 

If applicable, download the parameter file for all drives for submission to the Navy Crane Center. This is 
required for most Navy Crane Center procurements. 
 

 
8. COMMENTS 

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________ 



APPENDIX D 
SAFETY REQUIREMENTS:  INSTALLATION OR REMOVAL  

Test Information: 
Date of Test:    ______________________ 
Contract Number ______________________ 
Job Location  ______________________ 
 
 

Contents 
 
Page   Description       
------------------------------------------------------------------------------------------------------------------ 
D-2  Rigging Sketch For Lifting Beam    
D-3  Placement of Beam Into Building   
D-4  Detailed Sequence of Lift 
D-5  Base Ingress/Egress Route      
 
 
Description    
 
GENERAL: The forms provided in this Appendix D are guidance; the submitted forms shall depict 
the actual method and equipment to be used. 
 
Rigging Sketch for Lifting Beam:  Page D-2  
 
 Details of rigging equipment, method of attachment to the equipment being lifted for 
installation, or removal, on site shall be identified for major components.  Pertinent supplemental 
information for the lift of each item of equipment shall be provided and center of gravity location, 
torque of safety hoist rings or holddown fasteners and similar information.   
 
Placement of Beam Into Building:  Page D-3  
 
 This appendix provides details of the movement of equipment into or from buildings.  This 
information should recognize all interferences that will impede placement of equipment prior to or 
in conjunction with landing equipment onto the deck level along with details about translation of 
equipment to clear obstacles.   
 
Detailed Sequence of Lift:  Page D-4 
 
 The details for lifting of the equipment into position or from an existing position to the deck 
should be provided.  Details such as mobile crane or tri lifter positioning and/or boom positions 
should be provided in this form.  Any translation while suspended should be provided.    
 
Base Ingress or Egress Route:  Page D-5   
 
 Transportation of large components may require specific roads or paths be identified for 
access to the facility.  This form will provide the command/base/facility with information needed for 
preparatory actions allowing safe and timely delivery of equipment.     
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Crane Drive Usage Date
Crane 
Function (Hoist / Bridge / Trolley)

Manufacturer and Drive
Drive Manufacturer
Drive Type

Acceleration and Deceleration Times (Identify the range for any acceleration and deceleration rates of the drive)

Function Parameter ID Drive OEM Range Crane Range Current Setting Applicable
Acceleration Time 1  
Deceleration Time 1  
Acceleration Time 2 (If multiple acceleration rates are required)  
Deceleration Time 2 (If multiple decceleration rates are required)  

Function Parameter ID Drive OEM Range Crane Range Current Setting Applicable
Emergey Stop/ Quick Stop Enable
Emergency Stop/ Quick Stop Deceleration time
Reverse Plug Enable  
Reverse Plug Decel Time  
Reverse Plug Accel Time  

Function Parameter ID Drive OEM Range Crane Range Current Setting Applicable
Micro Speed/Slow Speed Enable
Micro Speed/Slow Speed Gain Multiplier  
Ultra Lift/Quick Lift/Fast Lift Enable
Ultra Lift/Quick Lift/Fast Lift Maximum Frequency Forward
Ultra Lift/Quick Lift/Fast Lift Maximum Frequency Reverse
Ultra Lift/Quick Lift/Fast Lift Maximum Torque Allowed Fast Speed Forward
Ultra Lift/Quick Lift/Fast Lift Maximum Torque Allowed Fast Speed Reverse
Maximum Frequency Of Operation At Fast Speed

No-Load Brake Start/Stop (Indentify for Hoist Functions without load brakes the maximum duration of load float)
Function Parameter ID Drive OEM Range Crane Range Current Setting Applicable

Load Float Time  

Speed Points (For Functions with unique speed points identify the speeds each speed point can be set.)
Function Parameter ID Drive OEM Range Crane Range Current Setting Applicable

Speed Point 1  
Speed Point 2  
Speed Point 3  
Speed Point 4  
Speed Point 5  

APPENDIX F

Emergency Stop/ Quick Stop/ Reverse Plugging Simulation (Identify if a quick stop, emergency stop, simulated plugging or other function which causes an increased acceleration or 
deceleration rate can be activated and provide acceptable ranges of deceleration and acceleration (as applicable)

Micro Speed/ Slow Speed/Ultra Lift/Quick Lift (Identify if a function that can limit the speed to below 60 HZ or allow speeds greater than 60 HZ can be activated and provide the acceptable 
speed ranges for these functions.)

( Complete one form for each drive on the crane, identify Parameter Identification, Crane Design Range, Current Setting and Drive OEM Range for all parameters used, identify all parameters not 
used as "Not Applicable".)

List of Paramaters and Crane OEM's Approved Crane Range
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APPLICATION FOR EQUIPMENT
FREQUENCY ALLOCATION

CLASSIFICATION DATE Form Approved
OMB No. 0704-0188

PAGE 1 OF            PAGES

DOD GENERAL INFORMATION
TO FROM

1.  APPLICATION TITLE

2.  SYSTEM NOMENCLATURE

3.  STAGE OF ALLOCATION (X one)
a.  STAGE 1 - CONCEPTUAL b.  STAGE 2 - EXPERIMENTAL c.  STAGE 3 - DEVELOPMENTAL d.  STAGE 4 - OPERATIONAL

4.  FREQUENCY REQUIREMENTS
 a.  FREQUENCY(IES)       

 b.  EMISSION DESIGNATOR(S)        

5.  TARGET STARTING DATE FOR SUBSEQUENT STAGES
     a.  STAGE 2 b.  STAGE 3 c.  STAGE 4

6.  EXTENT OF USE

7.  GEOGRAPHICAL AREA FOR

      a.  STAGE 2      

      b.  STAGE 3      

      c.  STAGE 4      

8.  NUMBER OF UNITS
     a.  STAGE 2 b.  STAGE 3 c.  STAGE 4

9.  NUMBER OF UNITS OPERATING SIMULTANEOUSLY IN THE SAME ENVIRONMENT

10. OTHER J/F 12 APPLICATION NUMBER(S) TO BE

a.  SUPERSEDED J/F 12/  

b  RELATED J/F 12/  

11. IS THERE ANY OPERATIONAL REQUIREMENT AS DESCRIBED IN
      THE INSTRUCTIONS FOR PARAGRAPH 11?

a.  YES b.  NO c.  NAvail

12. NAMES AND TELEPHONE NUMBERS
      a.  PROGRAM MANAGER (1) COMMERCIAL (2) AUTOVON

      b.  PROJECT ENGINEER (1) COMMERCIAL (2) AUTOVON

13. REMARKS

DOWNGRADING INSTRUCTIONS CLASSIFICATION

DD FORM 1494, AUG 96 PREVIOUS EDITION MAY BE USED.

The public reporting burden for this collection of information is estimated to average 24 hours per response, including the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this burden estimate or any other aspect of this collection
of information, including suggestions for reducing the burden, to the Department of Defense, Executive Services and Communications Directorate (0704-0188). Respondents should be aware
that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB
control number.
PLEASE DO NOT RETURN YOUR  FORM TO THE ABOVE ORGANIZATION.  RETURN COMPLETED FORM TO THE USING AGENCY OR CONTRACTING AGENCY,
AS APPROPRIATE.



INSTRUCTIONS FOR COMPLETING DD FORM 1494,
"APPLICATION FOR EQUIPMENT FREQUENCY ALLOCATION"

DD FORM 1494, AUG 96 DoD General Information Page (Back)

GENERAL INFORMATION

CLASSIFICATION:  This form must be classified in accordance with
appropriate agency security directions.  Downgrading instructions
must be indicated.  The highest classification for each item or sub-
item as required must be indicated by a (U), (C), or (S) alongside the
item or sub-item title, for classified applications.

APPLICATION PURPOSE:  This is an application for development or
procurement of equipment with RF emitters.  It is not a frequency
assignment request for operation of RF emitters.  Funds must not be
obligated prior to the approval of an application for frequency
allocation.

DATA REQUIREMENT:  All applicable data items shall be submitted
for all stages.  Estimated values or ranges of values may be submit-
ted for Stage 1 and 2 in the absence of calculated or measured
values and shall be annotated (EST).  Values for Stages 3 and 4
should be measured.

STANDARDS:  Technical parameters of the application will be
evaluated against the appropriate DoD, National and International
EMC standards.

REMARKS ITEMS:  Use the remarks item located at the bottom of
each page of the form to amplify or clarify the entries.  Add
continuation pages as required.

ABBREVIATIONS:

ITEM 3 - Stage of Allocation.  Mark the appropriate block using the
following NTIA definitions.

Stage 1 - Conceptual. The initial planning effort has been
completed, including proposed frequency bands and other available
characteristics.

Stage 2 - Experimental. The preliminary design has been completed,
and radiation, using test equipment or preliminary models, may be
required.

Stage 3 - Developmental.  The major design has been completed,
and radiation may be required during testing.

Stage 4 - Operational. Development has been essentially completed,
and final operating constraints or restrictions required to assure
compatibility need to be identified.

ITEM 4 - Frequency Requirements.

a.  Enter the required frequency band(s).  For equipment designed to
operate only at a single frequency, enter this frequency.  Indicate
units, e.g., kHz, MHz, or GHz.

b.  Enter the emission designator(s) including the necessary band-
width for each designator, as described in Chapter 9 of the NTIA
Manual e.g., 40M0PON.  Identify each mode as hopping or
non-hopping, e.g. 64M0F3E (Hopping).

Enter in Item 13, "Remarks," any other information pertinent to
frequency requirements, such as minimum frequency separation or
special relationships involving multiple discrete frequencies.

ITEM 5 - Target Starting Date for Subsequent Stages.  Enter
proposed date of application submission for each subsequent stage.

ITEM 6 - Extent of Use.  Describe extent of use that will apply to
Stage 4, e.g., continuous or intermittent.  If intermittent, provide
information including the expected number of hours of operation per
day or other appropriate time period; scheduling capability; and any
conditions governing the times of intermittent use, e.g., used only
during terminal guidance phase, used only as required for calibration
of test range equipment.

ITEM 7 - Geographical Area.  Enter geographical location(s) or
area(s) of use for this and subsequent stage(s), e.g., Gilfillan Plant,
Los Angeles, California, and White Sands Missile Range, New
Mexico (Stage 2); US&P (Stage 3); US&P, NATO Countries and
Korea (Stage 4).  Provide geographical coordinates (degrees,
minutes, seconds) if available.

ITEM 8 - Number of Units.  Enter total number of units planned for
the stage review requested and the subsequent stages.

ITEM 9 - Number of Units Operating Simultaneously in the Same
Environment.  Enter maximum number of these units planned to be
operating simultaneously in the same environment during Stage 4
use.

ITEM 10 - Other J/F 12 Application Number(s).  Mark appropriate
block(s) and enter J/F 12 number(s) for superseded and/or related
application(s).

ITEM 11 - Operational Requirement.  If this equipment will operate
with the same or similar equipment used by other US Military
Services, DoD Components, US Government Agencies or Allied
Nations, mark "Yes," and specify in Item 13, "Remarks," the
Services, Agencies or countries (to include the country's services).

ITEMS 12 and 13 - Self-explanatory.

Hertz
kilohertz
megahertz
gigahertz
milliwatt
watt
nanoseconds
National
Telecommunications
    & Information
    Administration

Hz
kHz
MHz
GHz
mW
W
nsec
NTIA

microseconds
decibel
dB isotropic
pulses per second
parts per million
peak envelope power
not applicable
not available
occupied bandwidth

usec
dB
dBi
pps
ppm
PEP
NA
NAvail
OC-BW

HOW TO ASSEMBLE THE FORM:

FOR US COORDINATION:

1.  DoD General Information Page
2.  Transmitter Page(s)
3.  Receiver Page(s)
4.  Antenna Page(s)
5.  Line Diagram(s)
6.  Space Systems Data, if applicable
7.  Continuation Page(s) (cross reference pages)
8.  NTIA General Information Page

FOR FOREIGN COORDINATION:  If this form is used to obtain
foreign national frequency supportability comments, see the
instructions on the back of the Foreign Coordination General
Information Page.

DOD GENERAL INFORMATION PAGE

ITEM 1 - Application Title.  Enter the Government nomenclature of
the equipment, or the manufacturer's name and model number, and
a short descriptive title.

ITEM 2 - System Nomenclature.  Enter the nomenclature of the
system for which this equipment is a subsystem, e.g., PATRIOT or
Global Positioning System.
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UFC Paragraph Requirement Crane Design Element Which Complies with Requirement

2-7.1 (a)
Top running bridge cranes shall be CMAA #70, Class D or 
higher. Mean Effective Load Factors shall be estimated to 
ensure a higher class than class D is not required

2-7.1 (b)

Under running cranes shall be CMAA #74, Class D; with 
patented track bridge girders per MMA MH27.1. Crane 
runways for under running end trucks shall also be patented 
track per MMA MH27.1. Standard structural shapes may be 
allowed with Navy Crane Center approval.

2-7.1 (c)

Standard commercial hoist/trolley units (package hoists) 
shall comply with all SPS requirements in this Sections and 
be ASME HST class H4 or higher. Mean Effective Load 
Factors shall be estimated to ensure a higher class than H4 is 
not required. If package hoists are used, they are required to 
meet ASME HST-1 (Electric Chain Hoists), HST-2 (Manual 
Chain Hoists), HST-3 (Manual Lever Hoists), HST-4 (Electric 
Wire Rope Hoists) Duty Class H4, HST-5 (Pneumatic Chain 
Hoists) Duty Class A5 or HST-6 (Pneumatic Wire Rope Hoists) 
Duty Class A5.

2-7.1 (d)
Top running end trucks shall be welded plate box-sections 
with diaphragms between the wheel pockets.

Compliance Matrix for SPS Cranes
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2-7.1 (e)

For built up hoists, structural members, in close proximity to 
the wire rope drum flanges and designed specifically for the 
anticipated loads in case of wire rope drum failure, shall 
provide support for the wire rope drum in case of shaft 
failure. The wire rope drum supports shall maintain drum 
gear tooth engagement with the drive pinion (if applicable) 
and allow for engagement of the drum brake.

2-7.1 (f)

Hoist reeving systems shall be double reeved with left lay 
and right lay wire ropes equalized by an equalizer bar. The 
wire rope design factor for running rope shall be 6 or higher. 
Single reeved systems and systems using an equalizer 
sheave are allowed provided the design factor is 10 or 
higher.

2-7.1 (g)

The wire rope design factor for standing rope shall be 8. If 
the standing rope utilizes two or more parts and an 
equalizer bar for each section (boom pendant), the design 
factor may be 5.

2-7.1 (h)
The hoist shaft fatigue design factor shall be 2.0 or greater 
for custom shafting.

2-7.1 (i)
Wire rope drum and sheave groove depths shall be 0.438 
and 1.150 times the wire rope diameter as a minimum, 
respectively.

2-7.1 (j)

Hoists of bridge, under running, cantilever, gantry, and semi-
gantry cranes shall have one of their two spring-set hoist 
brakes act directly on the wire rope drum, or act 
independently of the primary hoist drive train as described 
in paragraph 2-7.1(l) . A mechanical load brake may be 
substituted for the electro-mechanical brake not acting on 
the wire rope drum.
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2-7.1 (k)

Hoists of portal and floating cranes shall be equipped with 
three spring-set brakes, each with a minimum rating of 130 
percent of the rated load hoisting torque. One of these 
brakes (or sets of brakes) shall act directly on the wire rope 
drum. The brake acting on the wire rope drum shall function 
as described in paragraph 2-7.1(l), but shall not set when the 
controller is returned to neutral.

2-7.1 (l)

Hoists shall be equipped with a brake that shall act to stop 
and hold the wire rope drum through a torque path 
separate from the primary brake, either directly on the wire 
rope drum, or act independently of the primary hoist drive 
train. Brakes acting directly on the wire rope drum shall be 
either the caliper disc or band type. Single or multiple 
caliper disc brakes shall be applied to one or two discs 
bolted to the drum. Band brakes shall be applied to the 
drum 
barrel. Where there is a single path of torque transfer 
between the hoist motor and the wire rope drum, a broken 
shaft detection system (BSDS), or equivalent system, shall 
be provided that upon detecting a loss of hoist drive train 
continuity shall immediately stop and hold the wire rope 
drum The brake acting to stop and hold the wire rope drum 
shall set immediately in the event of loss of power or crane 
shutdown. See also paragraph 2-4.2.1(m).
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2-4.2.1 (m)

When hoist wire rope drums are provided with a fail-safe 
caliper disc brake system the following requirements shall 
be met:
1. The brake controls shall employ a failure detection system 
to set the disc brake mechanism whenever there is a 5 
percent change in the ratio of drum shaft to motor shaft 
speeds.
2. The disc brake mechanism shall have a torque rating of 
not less than 150 percent of rated load hoisting torque at 
the point of application and shall be designed such that 
failure of any single actuator would allow the remaining 
actuators to function.
3. The energy which would have to be absorbed, with no 
contribution from the other brake(s) in the drive train, and 
dissipated during an emergency stop shall be taken into 
consideration.
4. Metal components shall be steel with the exception of 
the brake housing, which may be gray or ductile cast iron.
5. The brake pads shall be a non-asbestos material.
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2-7.1 (m)

When transferrable trolleys (carriers) are utilized with under 
running cranes, the following additional features shall be 
provided: 

1. Limit switches shall be used to indicate when two bridge 
structures are properly aligned for trolley transfer and shall 
prevent activation of the associated interlock system unless 
the bridges are properly aligned. 

2. Limit switches shall prevent disengaging the bridge 
interlock when the trolley position spans the bridge 
junction; and prevent bridge movement if the interlock is 
not disengaged. 

3. Limit switches shall activate an indication system that 
shows the operator the status of the interlock system 
including: when the bridges are not aligned, when the 
bridges are aligned, when the interlock is engaged, and 
when the interlock is not engaged. 

4. Limit switches shall slow the trolley to 10 percent of its 
rated speed as it approaches the trolley end stops and 
transitions through the bridge-to-bridge junction. 

5. The trolley end stops shall be mechanically configured 
such that they can be disengaged only when a bridge is 
aligned to a mating bridge structure. 

2-7.1 (n)

Crane hoist drives shall incorporate an overspeed detection 
system such that, when an overspeed event is detected, it 
immediately sets the hoist brakes and de-energizes or 
dynamically brakes the hoist motor.



Appendix H 6 of 11

2-7.1 (o)

Hoists that work over spent fuel water pools shall be 
equipped with a second lower limit switch wired 
independent of the directional contactors and of the 
primary limit switch, such that its activation will result in the 
removal of power from the motor and set the brakes via a 
hoist line contactor or mainline contactor. A three-position 
spring-returned keyed bypass switch should be included in 
the design. The keyswitch shall allow for bypassing of the 
primary lower limit switch to allow for testing of the 
secondary limit switch and shall allow resetting of the 
secondary upper limit switch prior to resuming operation. 
During resetting of the secondary lower limit, the hoist shall 
operate in the raising direction only.

2-7.1 (p)

Cranes shall be designed to allow for manually lowering the 
load in the event of emergent conditions. This may require 
repositioning of the bridge, trolley, boom, or crane as 
necessary.

2-7.1 (q)

A mis-spool limit switch shall be used to detect improper 
spooling of the hoist rope onto the wire rope drum. The 
switch shall prevent further hoisting but shall allow 
lowering.

2-7.1 (r)

An unbalanced load limit switch shall be provided to detect 
potential unequal loading of the wire ropes on double 
reeved hoists with equalizer bars. Upon detection of an 
unbalanced load the limit switch shall prevent further hoist 
motion. The switch shall automatically clear once the load is 
balanced, otherwise, further hoist motion shall require the 
use of a keyed bypass switch to override the limit switch.
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2-7.1 (s)

Cranes equipped with wireless controls have additional 
requirements beyond those of paragraph 2-5.25: 
1. The crane startup may be made by an infrared (IR) link. 
2. The cranes shall be equipped with a backup means of 
wired control. The backup means of shall be accessible and 
useable regardless of bridge or trolley location in the facility. 
3. The part of the wireless control that performs the stop 
function shall be designed to Category 3 or higher for safety 
performance as defined in clause 6.2.4 of EN 954-1:1996. (It 
is noted that in ANSI ECMA 15 this requirement is a 
‘should’.) 
4. Where wireless controls are used on cranes with 
transferable trolleys, the bridge and any trolley mounted on 
that bridge shall electronically interlock with the remote 
unit such that the remote unit will not operate any other 
bridge. The bridge must be capable of operation without a 
trolley.
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2-7.1 (t)

Gray cast iron load bearing parts shall not be utilized. Gray 
cast iron load controlling parts may be allowed with Navy 
Crane Center approval. Drive components of hoists—those 
that transmit the driving torque, braking torque, and their 
supports/housings including the wire rope drum and bearing 
housings/supports— shall be steel. Exceptions are permitted 
for brake wheels and discs, which may be ductile or 
malleable cast iron; and speed reducer and electric motor 
housings, which may be ductile or malleable cast iron or 
aluminum. These ductile and malleable cast iron and cast 
aluminum components shall have a minimum elongation of 
5 percent in 2.00 inches. Package hoist/trolley units shall be 
equipped with forged steel wheels.

2-7.1 (u)

Mobile cranes require minimal modifications from their 
standard commercial configuration other than a wire rope 
design factor of 10 or greater on running rope and 8 (or 5 as 
noted above) or greater on standing rope. (This requirement 
may be satisfied either by de-rating the crane or replacing 
the original wire rope with one of higher strength.) 
However, mobile crane types, models, and options should 
be carefully researched and selected in order to provide the 
most reliable and redundant safety systems available (e.g. 
3rd wrap detectors, outrigger span detectors, etc.). 
Additionally, the Lifting Standard requires specific mobile 
crane testing criteria that will require applicable load charts 
to be downrated accordingly. Consult the applicable 
paragraph in the Lifting Standard on RSPC. Mobile cranes 
that will handle fuel require specific options or modifications 
and prior approval of Navy Crane Center. Free-fall capability 
is prohibited on SPS mobile cranes.
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2-7.1 (v)

Trolleys and bridge end trucks of top running bridge cranes 
(and other cranes with such top running components) shall 
be analyzed for the applicable seismic forces and shall be 
equipped with seismic restraints. Depending on the 
particular crane design and seismic zone, the restraints may 
be required against both lateral dislodgment and lift-off. The 
restraints may engage the rail head or the flange of the 
structural rail support member. If restraints engage the rail 
head, an analysis showing the rail system will withstand this 
loading is required. The seismic analysis shall be performed 
using the methodology of ASME NOG-1 Section 4150 for an 
SSE except that the damping factor in the vertical direction 
for the trolley and bridge structures shall be 4 percent. The 
damping factor in the vertical direction of the load and load 
block shall be 7 percent. Under running cranes do not 
require seismic analysis.

2-7.1 (w)

Portal cranes shall be analyzed for the applicable seismic 
forces. In addition, the king pin for portal cranes that rotate 
on roller path and king pin assemblies shall be designed for 
the total shear load due to the horizontal seismic force.

2-7.1 (x)

When the specific activity area requires a high degree of 
cleanliness, external structural welds of indoor cranes shall 
be smooth (so that they will not tear a cotton cloth when 
scrubbed on them) to permit complete removal of any 
radioactive contamination that may have been accidentally 
released and deposited on them.
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2-7.1 (y)

Cast steel sockets, in both outdoor and indoor installations, 
shall meet the following minimum values of fracture 
toughness. Those cast of carbon steel, shall have a minimum 
fracture toughness of 15 foot-pounds at 10 degrees 
Fahrenheit; those cast of alloy steel, 30 foot-pounds at 10 
degrees Fahrenheit. The values of fracture toughness shall 
be determined by Charpy V-notch tests on sockets from the 
same lot. Sockets shall have a minimum breaking strength 
that is five times the manufacturer's rated safe working 
load.  Forged steel sockets shall meet the same material 
requirements of RR-C-271 as shackles.  Stainless steel 
sockets shall be forged from austentitic stainless steel 
meeting the requirements of ASTM A314 for material 
composition.

2-7.1 (z)
Under running trolleys shall have provisions to prevent the 
trolley from dropping more than one inch in case of wheel 
or axle failure.

2-7.1 (aa)
Motor rotors, armatures, and commutators of hoist motors 
shall be press fitted and keyed to motor shafts.

2-7.1 (bb)

The crane shall be designed to prevent uncontrolled 
lowering or dropping of the load due to operator error or 
incapacitation. For example, spring return pushbuttons or 
switches are acceptable provided that an incapacitated 
operator cannot activate the controls by falling onto them. 
Cab operated cranes shall be equipped with “dead-man” 
controls (other than foot operated); or alternatively, with a 
seat for a back-up operator.
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2-7.1 (cc)

Hoisting equipment shall be designed to guard the hoist 
wire rope to prevent pinching, snagging or other damage at 
the side of the hoist drum or between the hoist drum, crane 
structure, and any other adjacent equipment.

2-7.1 (dd)
Electric drives shall utilize motors of either the AC squirrel 
cage type or DC shunt wound type based upon the particular 
application.

2-7.1 (ee)
Bridge and trolley drives shall be provided with brakes or 
non-coasting mechanical drives.

2-7.1 (ff)

Cranes designated for fuel removal and discharge 
operations shall have the capability of being limited to a 
slow speed or micro-speed for those operations (e.g. keyed 
switch).

2-7.1.1 Captivation and Containment
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Distribution addresses for the submission of data are provided on page 2.
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NAVCRANECEN Navy Crane Center, Naval Facilities Engineering Command 

PNS

DCMA

NAVCRANECEN: Director, Navy Crane Center
Naval Facilities Engineering Command
Attn: Dave Cadieux
Code 01
Norfolk Naval Shipyard, Bldg 491
Portsmouth VA 23709-1044

email: david.cadieux@navy.mil
phone: 757.967.3814

PNS Portsmouth Naval Shipyard
Attn: Brendan Goodwin
Bldg 238
Kittery, ME 03904

email: brendan.goodwin@navy.mil
phone: 207.438.4643

DCMA: Address provided after contract award

Four 5 Ton SPS OET Cranes
Portsmouth Naval Shipyard

Distribution addresses for the submission of data:

Abbreviations used:

Defense Contract Management Agency

Portsmouth Naval Shipyard
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6/7/2016
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Reg Electronic

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX

0001

Form Approved

OMB No. 0704-0188

C. CATEGORY

Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

CONTRACT DATA REQUIREMENTS LIST
(1 Data Item)

F. CONTRACTOR
A

D. SYSTEM/ITEM E. CONTRACT/PR NO.

A. CONTRACT LINE ITEM NO. B. EXHIBIT

a. ADDRESSEE

1. DATA ITEM NO.

A001
2. TITLE OF DATA ITEM

STATUS REPORT
6. REQUIRING OFFICE

NAVCRANECEN

3. SUBTITLE

14. DISTRIBUTION9. DISTRIBUTION 
STATEMENT

4. AUTHORITY

DI-MGMT-80368A
5. CONTRACT REFERENCE

Para. 1.4 , SD-01

11. AS OF DATE

12. DATE OF FIRST SUBMISSION

13. DATE OF SUBSEQUENT SUBM.

 See Block 16

 See Block 16
10. FREQUENCY

MTHLY

J. DATE
6/8/2016

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

G. PREPARED BY
Nick Kent, P.E.

I. APPROVED BY
Charles Cotton, P.E.

16. REMARKS NAVCRANECEN 
PNS
DCMA

Provide initial schedule within 15 days of contract award, and monthly status 
report and schedule thereafter by the 1st of the month.  Provide a submission in 
accordance with blocks 4 and 5.  The contractor will be notified within 14 days if 
revision and resubmission is required.  Resubmittals, if required, shall be provided to 
NAVCRANECEN within 7 days after return of Government review comments.  

In addition to the narrative report described in block 4, the crane contractor shall 
prepare and submit a detailed graphic and tabular schedule showing design, 
manufacturing, delivery and acceptance activities for the crane.  Initial schedule 
submission shall be the baseline from which monthly progress shall be measured. 

Each monthly report after the initial submission should address issues that will 
potentially delay or has delayed the schedule previously provided. This report shall also 
identify all NCC to Contractor issues that have not been resolved.

The status report and schedule may be submitted electronically.
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Reg Electronica. ADDRESSEE

14. DISTRIBUTION

Page 1 of 1
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OMB No. 0704-0188

C. CATEGORY

Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

CONTRACT DATA REQUIREMENTS LIST
(1 Data Item)

0001 A
D. SYSTEM/ITEM E. CONTRACT/PR NO.

A. CONTRACT LINE ITEM NO. B. EXHIBIT

4. AUTHORITY

DI-SESS-81000E, DI-MCCR-80700,     DI-
SDMP-81261

5. CONTRACT REFERENCE

Para 1.4, SD-02, 03, 05, 11.1, 11.4

11. AS OF DATE

12. DATE OF FIRST SUBMISSION

13. DATE OF SUBSEQUENT SUBM.

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX
1. DATA ITEM NO.

A002
2. TITLE OF DATA ITEM

Design Drawings & Calculations & Manuf Cat Cuts

DD Form 1423-1, JUN 90 Previous editions are obsolete

15. TOTAL

16. REMARKS

AS-BUILT
CD-ROM:
NAVCRANECEN 
PNS

NAVCRANECEN 

J. DATE
6/8/2016

ASREQ
10. FREQUENCY

ASREQ
9. DISTRIBUTION 
STATEMENT

ASREQ

Submit as-built drawings and catalog cuts no later than 30 days after 
government crane acceptance. All as-built drawings submitted shall be stamped and 
sealed by a licensed, registered professional engineer.  

Note: Drawing review period will not commence until until the entire design package 
(including all supporting information such as catalog cuts, calculations, etc) are 
received.

SUBMISSIONS
Drawings submittals for pre-final & final shall be delivered electronically.  Submit as-
built CD-ROM and hard prints via private courier.

G. PREPARED BY
Nick Kent, P.E.

I. APPROVED BY
Charles Cotton, P.E.

DCMA

Provide engineering drawings, supporting calculations, and catalog cuts in accordance 
with block 4 and 5. Submit pre-final engineering drawings and calculations for 
government approval in accordance with contractor's design schedule.  A catalog cut 
is required to support design elements and each catolog cut shall be bookmarked.
 
NAVCRANECEN will determine acceptability of initial crane design submittal within 21 
days after receipt. All subsequent Government review periods shall be complete within 
14 days of receipt of resubmission.  Initial drawings, calculations,and catalog cuts may 
be submitted electronically. **

Government approval of final drawings, calculations, & catalog cuts is required 
30 days prior to crane shop test.  Final drawings shall be submitted 14 days after 
approval.  Structural drawings shall be stamped and sealed by a licensed, 
registered professional engineer and submitted not less than 5 days prior to 
shop test. Final drawings and calculations may be submitted electronically. ***

PNS
DCMA

PNS
DCMA

PNS
DCMA

NAVCRANECEN 
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with Block 4 & 5.  For cost and credit proposals, detailed price information and analysis 
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the price impact of the proposed change.

The Contractor shall use the Contractor Change Request form as noted in 
Specification paragraph 1.9.  This form shall be submitted in .pdf file electronically or 
via hard copy.

Navy Crane Center will review and evaluate the submitted engineering change 
request.  NAVCRANECEN will determine acceptability within 30 days after receipt.  All 
subsequent Government review periods shall be complete within 14 days of receipt of 
resubmission. Determination of the request will be provided upon completion of NCC 
evaluation.

6. REQUIRING OFFICE
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9. DISTRIBUTION 
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4. AUTHORITY
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5. CONTRACT REFERENCE

Para 1.9 
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14. DISTRIBUTION

11. AS OF DATE
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Form Approved

OMB No. 0704-0188

C. CATEGORY

Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.
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0001 A
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Exhibit A Page 6



TDP TM X

7. DD 250 REQ

LT
8. APPL CODE

A

0 0
1 0

PREFINAL
NAVCRANECEN 0 1
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Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

CONTRACT DATA REQUIREMENTS LIST
(1 Data Item)

A. CONTRACT LINE ITEM NO. B. EXHIBIT

5. CONTRACT REFERENCE

Para. 1.4, SD-10, SD-11.2, SD-11.4

NXXXXX-XX-X-XXXX
1. DATA ITEM NO.

A004
2. TITLE OF DATA ITEM

Operations & Maintenance Manual

10. FREQUENCY

ONE/R
14. DISTRIBUTION

11. AS OF DATE

12. DATE OF FIRST SUBMISSION

13. DATE OF SUBSEQUENT SUBM.

See Block 16

9. DISTRIBUTION 
STATEMENT

See Block 16

J. DATE
6/8/2016

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

G. PREPARED BY
Nick Kent, P.E.

I. APPROVED BY
Charles Cotton, P.E.

PNS

NAVCRANECEN
PNS

Exhibit A Page 7



TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 0
1 0
0 0

2 0
H. DATE

6/7/2016

1059/183

15. TOTAL

Reg Electronic

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX

0001

Form Approved

OMB No. 0704-0188

C. CATEGORY

Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

CONTRACT DATA REQUIREMENTS LIST
(1 Data Item)

F. CONTRACTOR
A

D. SYSTEM/ITEM E. CONTRACT/PR NO.

A. CONTRACT LINE ITEM NO. B. EXHIBIT

a. ADDRESSEE

1. DATA ITEM NO.

A005
2. TITLE OF DATA ITEM

Certification, Wire Rope
6. REQUIRING OFFICE

NAVCRANECEN

3. SUBTITLE

14. DISTRIBUTION9. DISTRIBUTION 
STATEMENT

4. AUTHORITY

DI-MISC-80678, para 10.3.2
5. CONTRACT REFERENCE

 Para. 1.4, SD-07.1

11. AS OF DATE

12. DATE OF FIRST SUBMISSION

13. DATE OF SUBSEQUENT SUBM.

See Block 16

See Block 16
10. FREQUENCY

ONE/R

J. DATE
6/8/2016

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

G. PREPARED BY
Nick Kent, P.E.

I. APPROVED BY
Charles Cotton, P.E.

16. REMARKS NAVCRANECEN 
PNS
DCMA

Provide data prior to shop test in accordance with blocks 4 and 5.  NAVCRANECEN 
will determine acceptability within 14 days after receipt.  All subsequent Government 
review periods shall be complete within 7 days of receipt of resubmission.

The crane serial number, contract number, CDRL number and CLIN number shall be 
included on submitted documentation.

Certification shall be submitted electronically.

Note: Government approval is required a minimum of  1 day prior to shipment of 
the crane.

Exhibit A Page 8



TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 0
1 0
0 0

2 0
H. DATE

6/7/2016

1059/183

15. TOTAL

Reg Electronic

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX

0001

Form Approved

OMB No. 0704-0188

C. CATEGORY

Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

CONTRACT DATA REQUIREMENTS LIST
(1 Data Item)

F. CONTRACTOR
A

D. SYSTEM/ITEM E. CONTRACT/PR NO.

A. CONTRACT LINE ITEM NO. B. EXHIBIT

a. ADDRESSEE

1. DATA ITEM NO.

A006
2. TITLE OF DATA ITEM

Certification, Non-hazardous Materials
6. REQUIRING OFFICE

NAVCRANECEN

3. SUBTITLE

14. DISTRIBUTION9. DISTRIBUTION 
STATEMENT

4. AUTHORITY

DI-MISC-80678, para 10.2.4
5. CONTRACT REFERENCE

 Para. 1.4, SD-07.4

11. AS OF DATE

12. DATE OF FIRST SUBMISSION

13. DATE OF SUBSEQUENT SUBM.

See Block 16

See Block 16
10. FREQUENCY

ONE/R

J. DATE
6/8/2016

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

G. PREPARED BY
Nick Kent, P.E.

I. APPROVED BY
Charles Cotton, P.E.

16. REMARKS NAVCRANECEN 
PNS
DCMA

Provide data prior to shop test in accordance with blocks 4 and 5.    NAVCRANECEN 
will determine acceptability within 14 days after receipt.  All subsequent Government 
review periods shall be complete within 7 days of receipt of resubmission.

The crane serial number, contract number, CDRL number and CLIN number shall be 
included on submitted documentation.

Certification shall be submitted electronically.

Note: Government approval required a minimum of 10 days prior to shop test.

Exhibit A Page 9



TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 0
1 0
0 0

2 0
H. DATE

6/7/2016

1059/183

Reg Electronic

F. CONTRACTOR

3. SUBTITLE

NAVCRANECEN
6. REQUIRING OFFICE

Form Approved

OMB No. 0704-0188

C. CATEGORY

Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

CONTRACT DATA REQUIREMENTS LIST
(1 Data Item)

A
D. SYSTEM/ITEM E. CONTRACT/PR NO.

A. CONTRACT LINE ITEM NO. B. EXHIBIT
0001

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX
1. DATA ITEM NO.

A007
2. TITLE OF DATA ITEM

Certification, Loss of Power
4. AUTHORITY

DI-MISC-80678, para 10.2.4
5. CONTRACT REFERENCE

a. ADDRESSEE

10. FREQUENCY

ONE/R
14. DISTRIBUTION9. DISTRIBUTION 

STATEMENT

Para. 1.4, SD-07.5

11. AS OF DATE

12. DATE OF FIRST SUBMISSION

13. DATE OF SUBSEQUENT SUBM.

See Block 16

See Block 16

J. DATE
6/8/2016

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

G. PREPARED BY
Nick Kent, P.E.

I. APPROVED BY
Charles Cotton, P.E.

15. TOTAL

16. REMARKS

Provide data prior to shop test in accordance with blocks 4 and 5.    NAVCRANECEN 
will determine acceptability within 14 days after receipt.  All subsequent Government 
review periods shall be complete within 7 days of receipt of resubmission.

The crane serial number, contract number, CDRL number and CLIN number shall be 
included on submitted documentation.

Certification shall be submitted electronically.

Note: Government approval required a minimum of 10 days prior to shop test.

NAVCRANECEN 
PNS
DCMA

Exhibit A Page 10



TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 0
1 0
0 0

2 0
H. DATE

6/7/2016

1059/183

Reg Electronic

F. CONTRACTOR

3. SUBTITLE

NAVCRANECEN
6. REQUIRING OFFICE

Form Approved

OMB No. 0704-0188

C. CATEGORY

Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

CONTRACT DATA REQUIREMENTS LIST
(1 Data Item)

A
D. SYSTEM/ITEM E. CONTRACT/PR NO.

A. CONTRACT LINE ITEM NO. B. EXHIBIT
0001

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX
1. DATA ITEM NO.

A008
2. TITLE OF DATA ITEM

Certification Shaft / Coupling Alignment Report
4. AUTHORITY

DI-MISC-80678, para 10.3.2
5. CONTRACT REFERENCE

a. ADDRESSEE

10. FREQUENCY

ONE/R
14. DISTRIBUTION9. DISTRIBUTION 

STATEMENT

 Para. 1.4, SD-07.6

11. AS OF DATE

12. DATE OF FIRST SUBMISSION

13. DATE OF SUBSEQUENT SUBM.

See Block 16

See Block 16

J. DATE
6/8/2016

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

G. PREPARED BY
Nick Kent, P.E.

I. APPROVED BY
Charles Cotton, P.E.

15. TOTAL

16. REMARKS

Provide coupling alignment data for all couplings in accordance with blocks 4 and 5 
submitted a minimum of 5 days prior to shop test.  Data shall be submitted on the 
required official data form.

NAVCRANECEN will determine acceptability after data verification during shop test.  
All subsequent Government review periods shall be complete within 7 days of receipt 
of resubmission.

The crane serial number, contract number, CDRL number and CLIN number shall be 
included on submitted documentation.

Certification shall be submitted electronically.

Note: Government approval is required a minimum of 1 day prior to crane 
shipment.

Field verification of shaft alignment after crane installation could require resubmission 
of alignment data for Government approval.

NAVCRANECEN 
PNS
DCMA

Exhibit A Page 11



TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 0
1 0
0 0

2 0
H. DATE

6/7/2016

1059/183

15. TOTAL

NAVCRANECEN 
PNS
DCMA

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

G. PREPARED BY
Nick Kent, P.E.

I. APPROVED BY
Charles Cotton, P.E.

RegSee Block 16 Electronic

J. DATE
6/8/2016

16. REMARKS

Form Approved

OMB No. 0704-0188

C. CATEGORY

Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

CONTRACT DATA REQUIREMENTS LIST
(1 Data Item)

A. CONTRACT LINE ITEM NO. B. EXHIBIT
0001 A
D. SYSTEM/ITEM E. CONTRACT/PR NO.

Provide hook NDT test report data, and hook and hook nut proof test data prior to shop 
test in accordance with blocks 4 and 5.    NAVCRANECEN will determine acceptability 
within 14 days after receipt. All subsequent Government review periods shall be 
complete within 7 days of receipt of resubmission.

Report shall clearly address inspections, vendor certification and procedures review 
noted in SD-06.1.  The submited report should also clearly specify the NDT indication 
acceptance criteria. The hook and nut numbers shall be included on submitted 
documentation.

The crane serial number, contract number, CDRL number and CLIN number shall be 
included on submitted documentation.

Certification shall be submitted electronically.

Note: Government approval of submitted hook report with all required 
supporting documentation (all test reports, independent level III review of NDT 
procedure, etc.) is required a minimum of 1 day prior to crane shipment.

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX
1. DATA ITEM NO.

A009
2. TITLE OF DATA ITEM

Certification, Hook Tests

DI-MISC-80678, para 10.3.2
5. CONTRACT REFERENCE

 Para. 1.4, SD-06.1, SD-07.7
10. FREQUENCY

NAVCRANECEN
9. DISTRIBUTION 
STATEMENT

4. AUTHORITY

F. CONTRACTOR

3. SUBTITLE

6. REQUIRING OFFICE

a. ADDRESSEEONE/R
14. DISTRIBUTION

11. AS OF DATE

12. DATE OF FIRST SUBMISSION

13. DATE OF SUBSEQUENT SUBM.

See Block 16

Exhibit A Page 12



TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 0
1 0
0 0

2 0
H. DATE

6/7/2016

1059/183

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX

CONTRACT DATA REQUIREMENTS LIST Form Approved

(1 Data Item) OMB No. 0704-0188
Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

A. CONTRACT LINE ITEM NO. B. EXHIBIT C. CATEGORY
0001 A
D. SYSTEM/ITEM E. CONTRACT/PR NO. F. CONTRACTOR

1. DATA ITEM NO. 2. TITLE OF DATA ITEM 3. SUBTITLE

A010 Certification, Contractor Self Test
4. AUTHORITY 5. CONTRACT REFERENCE 6. REQUIRING OFFICE

DI-MISC-80678, para 10.2.4 Para. 1.4, SD-07.9, Para. 2.8.1 NAVCRANECEN
9. DISTRIBUTION 
STATEMENT

10. FREQUENCY 12. DATE OF FIRST SUBMISSION 14. DISTRIBUTION

ONE/R See Block 16 a. ADDRESSEE Reg Electronic

11. AS OF DATE 13. DATE OF SUBSEQUENT SUBM.

See Block 16
16. REMARKS NAVCRANECEN 

15. TOTAL

G. PREPARED BY I. APPROVED BY

Certification of Contractor Self Test.  Provide certification of the completed contractor 
self test test a minimum of 1 regular work day prior to shop test in accordance with 
blocks 4 and 5.  A copy of the completed contractor self test shall be provided at the 
shop test inbrief.

Notification of Shop Test.  Provide notification of the date shop testing will start a 
minimum of 14 days prior to the shop test in accordance with blocks 4 and 5. 
NAVCRANECEN will acknowledge within 3 days after receipt.

The crane serial number, contract number, CDRL number and CLIN number shall be 
included on submitted documentation.

Certification and Notification shall be submitted electronically.

Note: Government approval of Certification of Contractor Self Test required 1 
day prior to shop test of the crane.

PNS
DCMA

J. DATE
Nick Kent, P.E. Charles Cotton, P.E. 6/8/2016

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

Exhibit A Page 13



TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 0
1 0
0 0

2 0
H. DATE

6/7/2016

1059/183

Reg Electronic

F. CONTRACTOR

3. SUBTITLE

NAVCRANECEN

6. REQUIRING OFFICE

Form Approved

OMB No. 0704-0188

C. CATEGORY

Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

CONTRACT DATA REQUIREMENTS LIST
(1 Data Item)

A
D. SYSTEM/ITEM E. CONTRACT/PR NO.

A. CONTRACT LINE ITEM NO. B. EXHIBIT
0001

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX
1. DATA ITEM NO.

A011
2. TITLE OF DATA ITEM

Test Procedures and Reports
4. AUTHORITY

DI-NDTI-80809B

5. CONTRACT REFERENCE

a. ADDRESSEE

10. FREQUENCY

ONE/R
14. DISTRIBUTION9. DISTRIBUTION 

STATEMENT

Para. 1.4, SD-08.1, 09.2, 09.3, 09.4; 
Para. 2.8.2, 3.1,   3.6.1

11. AS OF DATE

12. DATE OF FIRST SUBMISSION

13. DATE OF SUBSEQUENT SUBM.

See Block 16

See Block 16

J. DATE
6/8/2016

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

G. PREPARED BY
Nick Kent, P.E.

I. APPROVED BY
Charles Cotton, P.E.

15. TOTAL

16. REMARKS

Provide shop test procedure for review at least 30 days prior to shop test in 
accordance with blocks 4 and 5.  NAVCRANECEN will determine acceptability within 
14 days after receipt.  All subsequent Government review periods shall be complete 
within 7 days of receipt of resubmission.

Completed Shop Test Record and Deficient Items List shall be submitted within 5 days 
of completion of test, and prior to crane shipment.   NAVCRANECEN will determine 
acceptability within 14 days after receipt.  All subsequent Government review periods 
shall be complete within 7 days of receipt of resubmission.

Request to Ship shall be submitted at least 2 days prior to crane shipment.  
NAVCRANECEN will determine acceptability within 1 day after receipt.  All subsequent 
Government review periods shall be complete within 1 day after resubmission.

Completed Field Acceptance Test Record and Final Punchlist shall be submitted within 
5 days of completion of test.   NAVCRANECEN will determine acceptability within 14 
days after receipt.  All subsequent Government review periods shall be complete within 
7 days of receipt of resubmission.

The crane serial number, contract number, CDRL number and CLIN number shall be 
included on submitted documentation.

Data shall be submitted electronically.

Note: Government approval of Contractor developed shop test procedure is 
required a minimum of 10 days prior to shop testing of the crane.  Government 
approval of Shop Test Record and Deficient Items List and Request to Ship is 
required prior to crane shipment.

NAVCRANECEN 
PNS
DCMA

Exhibit A Page 14



TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 0
1 0
0 0

2 0
H. DATE

6/7/2016

1059/183

6/8/2016
DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

G. PREPARED BY
Nick Kent, P.E.

I. APPROVED BY
Charles Cotton, P.E.

J. DATE

15. TOTAL

16. REMARKS

Provide a detailed removal, installation lift & rigging plan in accordance with 
blocks 4 and 5 a minimum of 15 days prior to Pre-installation Conference, but no 
later than 30 days prior to mobilization should the conference be delayed.  The 
pre-installation conference shall be conducted a minimum of 30 days prior to 
mobilization.   

NAVCRANECEN will determine acceptability within 14 days after receipt.  All 
subsequent Government review periods shall be complete within 7 days of receipt of 
resubmission. 

Plans shall be submitted electronically.

Note: Government approval required by earlier event of: 2 days prior to crane 
shipment or 7 days prior to desired entry of Contractor Mobile crane or material 
handling equipment.

a. ADDRESSEE

10. FREQUENCY

ONE/R
14. DISTRIBUTION9. DISTRIBUTION 

STATEMENT
Reg ElectronicSee Block 16

11. AS OF DATE

12. DATE OF FIRST SUBMISSION

13. DATE OF SUBSEQUENT SUBM.

See Block 16

6. REQUIRING OFFICE4. AUTHORITY

OT-24206

5. CONTRACT REFERENCE

Para. 1.4, SD-08.2: Para.  3.4

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX
1. DATA ITEM NO.

A012
2. TITLE OF DATA ITEM

Crane Installation Plan

F. CONTRACTOR

3. SUBTITLE

NAVCRANECEN

Form Approved

OMB No. 0704-0188

C. CATEGORY

Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

CONTRACT DATA REQUIREMENTS LIST
(1 Data Item)

A. CONTRACT LINE ITEM NO. B. EXHIBIT
0001 A
D. SYSTEM/ITEM E. CONTRACT/PR NO.

NAVCRANECEN 
PNS
DCMA

Exhibit A Page 15



TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 0
1 0
0 0

2 0
H. DATE

6/7/2016

1059/183

6/8/2016
DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

G. PREPARED BY
Nick Kent, P.E.

I. APPROVED BY
Charles Cotton, P.E.

J. DATE

15. TOTAL

16. REMARKS

Provide an Accident Prevention Plan (APP) written by the contractor for the specific 
work and hazards of the contract and in accordance with blocks 4 and 5. Submit a 
minimum of 15 days prior to Pre-installation Conference, but no later than 30 
days prior to mobilization should the conference be delayed. 
 
NAVCRANECEN will determine acceptability within 14 days after receipt.  All 
subsequent Government review periods shall be complete within 7 days of receipt of 
resubmission.

The APP should cover all features discussed in Appendix E that are applicable to the 
specific installation.  As a minimum, details of Activity Hazard Analysis of each feature 
of work, energy control, fall protection requirements, severe weather, copies of 
licenses, etc. should be addressed. 

Prior to submission of the APP, the contractor and subcontractors shall meet with 
representatives of the Contracting Officer to discuss and develop a mutual 
understanding relative to administration of the overall safety program.  

The APP should contain blank sign in sheets for the briefings held prior to each unique 
feature of work.

Note: Government acceptance required prior to mobilization at site and crane 
shipment.

a. ADDRESSEE

10. FREQUENCY

ONE/R
14. DISTRIBUTION9. DISTRIBUTION 

STATEMENT
Reg ElectronicSee Block 16

11. AS OF DATE

12. DATE OF FIRST SUBMISSION

13. DATE OF SUBSEQUENT SUBM.

See Block 16

6. REQUIRING OFFICE4. AUTHORITY

OT-24206
5. CONTRACT REFERENCE

Para. 1.4, SD-08.3, Appendix E

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX
1. DATA ITEM NO.

A013
2. TITLE OF DATA ITEM

Accident Prevention Plan

F. CONTRACTOR

3. SUBTITLE

NAVCRANECEN

Form Approved

OMB No. 0704-0188

C. CATEGORY

Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

CONTRACT DATA REQUIREMENTS LIST
(1 Data Item)

A. CONTRACT LINE ITEM NO. B. EXHIBIT
0001 A
D. SYSTEM/ITEM E. CONTRACT/PR NO.

NAVCRANECEN 
PNS
DCMA

Exhibit A Page 16



TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 0
1 0
0 0

2 0
H. DATE

6/7/2016

1059/183

F. CONTRACTOR

3. SUBTITLE

NAVCRANECEN 

6. REQUIRING OFFICE

NAVCRANECEN

a. ADDRESSEE

Form Approved

OMB No. 0704-0188

C. CATEGORY

Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

CONTRACT DATA REQUIREMENTS LIST
(1 Data Item)

0001 A
D. SYSTEM/ITEM E. CONTRACT/PR NO.

A. CONTRACT LINE ITEM NO. B. EXHIBIT

4. AUTHORITY

DI-MISC-80678, para 10.3.2
5. CONTRACT REFERENCE

 Para. 1.4, SD-09.1

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX
1. DATA ITEM NO.

A014
2. TITLE OF DATA ITEM

Brake Shoe Adjustment, Setting & Contact Area

10. FREQUENCY

ONE/R
14. DISTRIBUTION

11. AS OF DATE

12. DATE OF FIRST SUBMISSION

13. DATE OF SUBSEQUENT SUBM.

See Block 16

Reg ElectronicSee Block 16
9. DISTRIBUTION 
STATEMENT

J. DATE
6/8/2016

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

G. PREPARED BY
Nick Kent, P.E.

I. APPROVED BY
Charles Cotton, P.E.

16. REMARKS

PNS
DCMA

Provide brake data in accordance with blocks 4 and 5 submitted a minimum of 5 days 
prior to shop test.  Data shall be submitted on the required official data form. 

NAVCRANECEN will determine acceptability based on data verification during shop 
test.  All subsequent Government review periods shall be complete within 7 days of 
receipt of resubmission.

The crane serial number, contract number, CDRL number and CLIN number shall be 
included on submitted documentation.

Certification shall be submitted electronically.

Note: Government approval is required a minimum of 1 day prior to crane 
shipment.

Field verification of brake settings after crane installation could require resubmission of 
brake data for Government approval.

15. TOTAL

Exhibit A Page 17



TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A

1 0
1 0
0 0

2 0
H. DATE

6/7/2016

1059/183

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX

CONTRACT DATA REQUIREMENTS LIST Form Approved

(1 Data Item) OMB No. 0704-0188
Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

A. CONTRACT LINE ITEM NO. B. EXHIBIT C. CATEGORY
0001 A
D. SYSTEM/ITEM E. CONTRACT/PR NO. F. CONTRACTOR

1. DATA ITEM NO. 2. TITLE OF DATA ITEM 3. SUBTITLE

A015 Control System Parameter Record & Adjustable Ranges
4. AUTHORITY 5. CONTRACT REFERENCE 6. REQUIRING OFFICE

DI-NDTI-80809B, DI-MCCR-80700 PARA.  1.4, SD-11.3, 11.5, Appendix F NAVCRANECEN
12. DATE OF FIRST SUBMISSION 14. DISTRIBUTION

ONE/R See Block 16 a. ADDRESSEE

11. AS OF DATE 13. DATE OF SUBSEQUENT SUBM.

See Block 16
16. REMARKS

Reg Electronic

DCMA

9. DISTRIBUTION 
STATEMENT

10. FREQUENCY

15. TOTAL

G. PREPARED BY I. APPROVED BY

Provide data in accordance with blocks 4 and 5 submitted along with Field Test 
Report within 30 days after crane acceptance.  Documents shall include title, 
version/revision indicator, date, contract number, CDRL number, and identifier for the 
system, subsystem, or item.

NAVCRANECEN will determine acceptability within 14 days after receipt.  All 
subsequent Government review periods shall be complete within 7 days of receipt of 
resubmission.
 
The crane serial number, contract number, CDRL number and CLIN number shall be 
included on submitted documentation.
 
Data shall be submitted electronically.

NAVCRANECEN 
PNS

J. DATE
Nick Kent, P.E. Charles Cotton, P.E. 6/8/2016

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1
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TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 0
1 0
0 0

2 0
H. DATE

6/7/2016

1059/183

6/8/2016
DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

G. PREPARED BY
Nick Kent, P.E.

I. APPROVED BY
Charles Cotton, P.E.

J. DATE

15. TOTAL

16. REMARKS

Provide Property Transfer Verification in accordance with blocks 4 and 5 
submitted at crane acceptance.    Verification shall include printed name and 
signature of recipient at the supported command and the date received.

The crane serial number, contract number, CDRL number and CLIN number shall be 
included on submitted documentation.

Verification shall be submitted electronically.

a. ADDRESSEE

10. FREQUENCY

ONE/R
14. DISTRIBUTION9. DISTRIBUTION 

STATEMENT
Reg ElectronicSee Block 16

11. AS OF DATE

12. DATE OF FIRST SUBMISSION

13. DATE OF SUBSEQUENT SUBM.

See Block 16

6. REQUIRING OFFICE4. AUTHORITY

DI-MISC-80678, para 10.3.2
5. CONTRACT REFERENCE

Para. 1.4, SD-011.6

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX
1. DATA ITEM NO.

A016
2. TITLE OF DATA ITEM

Property Transfer Verification

F. CONTRACTOR

3. SUBTITLE

NAVCRANECEN

Form Approved

OMB No. 0704-0188

C. CATEGORY

Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

CONTRACT DATA REQUIREMENTS LIST
(1 Data Item)

A. CONTRACT LINE ITEM NO. B. EXHIBIT
0001 A
D. SYSTEM/ITEM E. CONTRACT/PR NO.

NAVCRANECEN 
PNS
DCMA

Exhibit A Page 19



TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 0
0 0
0 0

1 0
H. DATE

6/7/2016

1059/183

6/8/2016
DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

G. PREPARED BY
Nick Kent, P.E.

I. APPROVED BY
Charles Cotton, P.E.

J. DATE

15. TOTAL

16. REMARKS

The contractor shall be responsible for recording and submitting meeting minutes. 
Provide data in accordance with blocks 4 and 5 within 5 days after of each 
conference.  
    
NAVCRANECEN will determine acceptability within 7 days after receipt.  All 
subsequent Government review periods shall be complete within 7 days of receipt of 
resubmission. 
     
Data shall be submitted electronically.

a. ADDRESSEE

10. FREQUENCY

ASREQ
14. DISTRIBUTION9. DISTRIBUTION 

STATEMENT
Reg ElectronicSee Block 16

11. AS OF DATE

12. DATE OF FIRST SUBMISSION

13. DATE OF SUBSEQUENT SUBM.

See Block 16

6. REQUIRING OFFICE4. AUTHORITY

DI-ADMIN-81250A
5. CONTRACT REFERENCE

Para.  1.5.3,  1.5.4

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX
1. DATA ITEM NO.

A017
2. TITLE OF DATA ITEM

Conference Minutes

F. CONTRACTOR

3. SUBTITLE

NAVCRANECEN

Form Approved

OMB No. 0704-0188

C. CATEGORY

Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

CONTRACT DATA REQUIREMENTS LIST
(1 Data Item)

A. CONTRACT LINE ITEM NO. B. EXHIBIT
0001 A
D. SYSTEM/ITEM E. CONTRACT/PR NO.

NAVCRANECEN 
PNS
DCMA

Exhibit A Page 20



TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
0 1
0 0

0 1
H. DATE

6/7/2016

1059/183

J. DATE
Nick Kent, P.E. Charles Cotton, P.E. 6/8/2016

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

15. TOTAL

G. PREPARED BY I. APPROVED BY

Provide complete entry package in accordance with Blocks 4 and 5 a minimum 
of 7 days prior to desired entry of a Contrator owned mobile crane to the 
Government job-site.

The lift plan is a part of this this entry package and requires approval prior to 
inclusion and forwarding of the Contrator Mobile Crane Entry Package to the 
Supported Command.

Note: Government acceptance required prior to mobile crane entry inspection.

PNS
16. REMARKS NAVCRANECEN 

9. DISTRIBUTION 
STATEMENT

10. FREQUENCY 12. DATE OF FIRST SUBMISSION 14. DISTRIBUTION

ONE/R See Block 16 a. ADDRESSEE Reg Electronic

13. DATE OF SUBSEQUENT SUBM.

See Block 16

11. AS OF DATE

4. AUTHORITY 5. CONTRACT REFERENCE 6. REQUIRING OFFICE

OT-24206 Appendix E NAVCRANECEN

1. DATA ITEM NO. 2. TITLE OF DATA ITEM 3. SUBTITLE

A018 Contractor Mobile Crane Entry Package

D. SYSTEM/ITEM E. CONTRACT/PR NO. F. CONTRACTOR
Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX

A. CONTRACT LINE ITEM NO. B. EXHIBIT C. CATEGORY
0001 A

CONTRACT DATA REQUIREMENTS LIST Form Approved

(1 Data Item) OMB No. 0704-0188
Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

Exhibit A Page 21



TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 1
1 1
1 1

3 3
H. DATE

6/7/2016

1059/183

Reg Electronic

F. CONTRACTOR

3. SUBTITLE

NAVCRANECEN
6. REQUIRING OFFICE

Form Approved

OMB No. 0704-0188

C. CATEGORY

Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

CONTRACT DATA REQUIREMENTS LIST
(1 Data Item)

A
D. SYSTEM/ITEM E. CONTRACT/PR NO.

A. CONTRACT LINE ITEM NO. B. EXHIBIT
0001

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX
1. DATA ITEM NO.

A019
2. TITLE OF DATA ITEM

Certification, Welding
4. AUTHORITY

DI-MISC-80678, para 10.3.2
5. CONTRACT REFERENCE

a. ADDRESSEE

10. FREQUENCY

ONE/R
14. DISTRIBUTION9. DISTRIBUTION 

STATEMENT

 Para. 1.4, SD-07.8

11. AS OF DATE

12. DATE OF FIRST SUBMISSION

13. DATE OF SUBSEQUENT SUBM.

See Block 16

See Block 16

J. DATE
6/8/2016

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

G. PREPARED BY
Nick Kent, P.E.

I. APPROVED BY
Charles Cotton, P.E.

15. TOTAL

16. REMARKS

Provide welding certifications 30 days prior to shop test in accordance with blocks 4 
and 5.    NAVCRANECEN will determine acceptability within 14 days after receipt.  All 
subsequent Government review periods shall be complete within 7 days of receipt of 
resubmission.  
  
The crane serial number, contract number, CDRL number and CLIN number shall be 
included on submitted documentation.

Certification shall be submitted electronically.

Note: Government approval required a minimum of 10 days prior to shop test of 
the crane. 

NAVCRANECEN 
PNS
DCMA

Exhibit A Page 22



TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 0
1 0
0 0

2 0
H. DATE

6/7/2016

1059/183

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

15. TOTAL

G. PREPARED BY I. APPROVED BY J. DATE
Nick Kent, P.E. Charles Cotton, P.E. 6/8/2016

16. REMARKS NAVCRANECEN 
Provide a training course outline as required by blocks 4 and 5 a minimum of 14 days 
prior to crane shipment. NAVCRANECEN will determine acceptability within 14 days 
after receipt.  All subsequent Government review periods shall be complete within 
7days of receipt of resubmission.

Data shall be submitted electronically.

Note: Government approval required before installation of the crane.

PNS
DCMA

9. DISTRIBUTION 
STATEMENT

10. FREQUENCY 12. DATE OF FIRST SUBMISSION 14. DISTRIBUTION

ONE/R See Block 16 a. ADDRESSEE Reg Electronic

11. AS OF DATE 13. DATE OF SUBSEQUENT SUBM.

See Block 16

4. AUTHORITY 5. CONTRACT REFERENCE 6. REQUIRING OFFICE

DI-ILSS-81075 Para. 1.4, SD-08.4, para 3.8 NAVCRANECEN

1. DATA ITEM NO. 2. TITLE OF DATA ITEM 3. SUBTITLE

A020 Training Outline

D. SYSTEM/ITEM E. CONTRACT/PR NO. F. CONTRACTOR
Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX

A. CONTRACT LINE ITEM NO. B. EXHIBIT C. CATEGORY
0001 A

CONTRACT DATA REQUIREMENTS LIST Form Approved

(1 Data Item) OMB No. 0704-0188
Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.
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TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 0
1 0
0 0

2 0
H. DATE

6/7/2016

1059/183

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

15. TOTAL

G. PREPARED BY I. APPROVED BY J. DATE
Nick Kent, P.E. Charles Cotton, P.E. 6/8/2016

16. REMARKS NAVCRANECEN 

DCMA
Provide Frequency Allocation Application a minimum of 5 days prior to shop 
testing in accordance with blocks 4 and 5.    NAVCRANECEN will determine 
acceptability within 14 days after receipt.  All subsequent Government review periods 
shall be complete within 7 days of receipt of resubmission.

The crane serial number, contract number, CDRL number and CLIN number shall be 
included on submitted documentation.

Application shall be submitted electronically.

Note: Government approval required prior to crane acceptance.

PNS

9. DISTRIBUTION 
STATEMENT

10. FREQUENCY 12. DATE OF FIRST SUBMISSION 14. DISTRIBUTION

ONE/R See Block 16 a. ADDRESSEE Reg Repro

11. AS OF DATE 13. DATE OF SUBSEQUENT SUBM.

See Block 16

4. AUTHORITY 5. CONTRACT REFERENCE 6. REQUIRING OFFICE

DI-MISC-80678, para 10.3.2  Para. 2.3.3.9.1, Appendix G NAVCRANECEN

1. DATA ITEM NO. 2. TITLE OF DATA ITEM 3. SUBTITLE

A021 Frequency Allocation Application

D. SYSTEM/ITEM E. CONTRACT/PR NO. F. CONTRACTOR
Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX

A. CONTRACT LINE ITEM NO. B. EXHIBIT C. CATEGORY
0001 A

CONTRACT DATA REQUIREMENTS LIST Form Approved

(1 Data Item) OMB No. 0704-0188
Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.
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TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 1
1 1
0 0

2 2
H. DATE

6/7/2016

1059/183 Rev 1, 8-26-09

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX

CONTRACT DATA REQUIREMENTS LIST Form Approved

(1 Data Item) OMB No. 0704-0188
Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

A. CONTRACT LINE ITEM NO. B. EXHIBIT C. CATEGORY
0001 A
D. SYSTEM/ITEM E. CONTRACT/PR NO. F. CONTRACTOR

1. DATA ITEM NO. 2. TITLE OF DATA ITEM 3. SUBTITLE

A022 Certification of SPS Design Features
4. AUTHORITY 5. CONTRACT REFERENCE 6. REQUIRING OFFICE

DI-MISC-80678, para 10.2.4 Appendix H NAVCRANECEN

NAVCRANECEN 

9. DISTRIBUTION 
STATEMENT

10. FREQUENCY 12. DATE OF FIRST SUBMISSION 14. DISTRIBUTION

ASREQ See Block 16 a. ADDRESSEE Reg Electronic

11. AS OF DATE 13. DATE OF SUBSEQUENT SUBM.

See Block 16
16. REMARKS

Provide Certifiction of SPS Design Features in accordance with blocks 4 and 5 with 
crane design.  Contractor is to utilize a form similar to Appendix H to verify all Special 
Purpose Service design items have been incorporated into the crane design.  Identify 
which part of the design package each item may be found, (ie. drawings, calculations, 
product data, ect), and where in that sub-set by drawing number, page number, 
product name, ect.   NAVCRANECEN will determine acceptability within 21 days after 
receipt.  All subsequent Government review periods shall be complete within 7 days of 
receipt of resubmission.
 
The crane serial number, contract number, CDRL number and CLIN number shall be 
included on submitted documentation.
 
Data shall be submitted electronically.

Note: Government approval is required not later than 30 days prior to shop 
testing.

PNS
DCMA

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

15. TOTAL

G. PREPARED BY I. APPROVED BY J. DATE
Nick Kent, P.E. Charles Cotton, P.E. 6/8/2016
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TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 1
1 1
0 0

2 2
H. DATE

6/7/2016

1059/183

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX

CONTRACT DATA REQUIREMENTS LIST Form Approved

(1 Data Item) OMB No. 0704-0188
Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

A. CONTRACT LINE ITEM NO. B. EXHIBIT C. CATEGORY
0001 A
D. SYSTEM/ITEM E. CONTRACT/PR NO. F. CONTRACTOR

1. DATA ITEM NO. 2. TITLE OF DATA ITEM 3. SUBTITLE

A023 Certification, Captivation
4. AUTHORITY 5. CONTRACT REFERENCE 6. REQUIRING OFFICE

DI-MISC-80678, para 10.2.4 Para. 1.4, SD-07.10 NAVCRANECEN

NAVCRANECEN 

9. DISTRIBUTION 
STATEMENT

10. FREQUENCY 12. DATE OF FIRST SUBMISSION 14. DISTRIBUTION

ONE/R See Block 16 a. ADDRESSEE Reg Electronic

11. AS OF DATE 13. DATE OF SUBSEQUENT SUBM.

See Block 16
16. REMARKS

Provide a preliminary report prior to shop test in accordance with blocks 4 and 5. 
Provide final report prior to start of government inspection.  NAVCRANECEN will 
determine acceptability of final report within 1 day after receipt. 

The crane serial number, contract number, CDRL number and CLIN number shall be 
included on submitted documentation.

PNS
DCMA

15. TOTAL

J. DATE
Nick Kent, P.E. Charles Cotton, P.E. 6/8/2016

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

G. PREPARED BY I. APPROVED BY
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TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 0
1 0
0 0

2 0
H. DATE

6/7/2016

1059/183

Four 5 Ton SPS OET Cranes NXXXXX-XX-X-XXXX

CONTRACT DATA REQUIREMENTS LIST Form Approved

(1 Data Item) OMB No. 0704-0188
Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.

A. CONTRACT LINE ITEM NO. B. EXHIBIT C. CATEGORY
0001 A
D. SYSTEM/ITEM E. CONTRACT/PR NO. F. CONTRACTOR

1. DATA ITEM NO. 2. TITLE OF DATA ITEM 3. SUBTITLE

A024 Certification, Periodic Load Testing
4. AUTHORITY 5. CONTRACT REFERENCE 6. REQUIRING OFFICE

DI-MISC-80678, para 10.2.4  Para. 1.4, SD-07.2 NAVCRANECEN

NAVCRANECEN 

9. DISTRIBUTION 
STATEMENT

10. FREQUENCY 12. DATE OF FIRST SUBMISSION 14. DISTRIBUTION

ONE/R See Block 16 a. ADDRESSEE Reg Electronic

11. AS OF DATE 13. DATE OF SUBSEQUENT SUBM.

See Block 16
16. REMARKS

Provide data prior to shop test in accordance with blocks 4 and 5.    NAVCRANECEN 
will determine acceptability within 14 days after receipt. All subsequent Government 
review periods shall be complete within 7 days of receipt of resubmission.

The crane serial number, contract number, CDRL number and CLIN number shall be 
included on submitted documentation.

Certification shall be submitted electronically.

Note: Government approval is required  a minimum of 10 days prior to shop test 
of the crane.

PNS
DCMA

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

15. TOTAL

G. PREPARED BY I. APPROVED BY J. DATE
Nick Kent, P.E. Charles Cotton, P.E. 6/8/2016
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TDP X TM

7. DD 250 REQ

LT
8. APPL CODE

A
1 0
1 0
0 0

2 0
H. DATE

6/7/2016

1059/183

DD Form 1423-1, JUN 90 Previous editions are obsolete Page 1 of 1

15. TOTAL

G. PREPARED BY I. APPROVED BY J. DATE
Nick Kent, P.E. Charles Cotton, P.E. 6/8/2016

16. REMARKS NAVCRANECEN 
PNS
DCMA

Provide certification as required by blocks 4 and 5, submitted a minimum of 5 days 
prior to shop test.  .    NAVCRANECEN will determine acceptability within 21 days after 
receipt.  All subsequent Government review periods shall be complete within 7 days of 
receipt of resubmission.

The crane serial number, contract number, CDRL number and CLIN number shall be 
included on submitted documentation.

Certification shall be submitted electronically.

Note: Government approval is required a minimum of 1 day prior to crane 
shipment.

9. DISTRIBUTION 
STATEMENT

10. FREQUENCY 12. DATE OF FIRST SUBMISSION 14. DISTRIBUTION

ONE/R See Block 16 a. ADDRESSEE Reg Electronic

11. AS OF DATE 13. DATE OF SUBSEQUENT SUBM.

See Block 16

4. AUTHORITY 5. CONTRACT REFERENCE 6. REQUIRING OFFICE

DI-MISC-80678, para 10.2.4 Para. 1.4, SD-07.11 NAVCRANECEN

1. DATA ITEM NO. 2. TITLE OF DATA ITEM 3. SUBTITLE

A025 Certification, Safety Hoist Ring

CONTRACT DATA REQUIREMENTS LIST Form Approved

(1 Data Item) OMB No. 0704-0188
Public reporting burden for this information is estimated to average 110 hours per response, including the time for reviewing instructions, searching  
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to Department of 
Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, 
Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. Please 
DO NOT RETURN your form to either of these addresses. Send completed form to the govermnent Issuing Contracting Officer for the Contract/PR 
No. listed in Block E.
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Form Approved
DATA ITEM DESCRIPTION OMB No 0704 0188

 1.  TITLE  2.  IDENTIFICATION NUMBER

Status Report DI-MGMT-80368A

 3.  DESCRIPTION/PURPOSE

3.1 The Status Report documents the status of contractor effort towards achieving

contract objectives. It identifies accomplishments to date and difficulties

encountered, and compares the status achieved to planned goals and the resources

expended. It is used by the Government to monitor and evaluate contractor

performance.

 4.  APPL DATE YYMMDD  5.  OFFICE OF PRIMARY RESPONSIBILITY (OPR)  6.a.  DTIC REQUIRED  6.b.  GIDEP REQUIRED

20061030 NS/DA02

 7.  APPLICATION/INTERRELATIONSHIP

7.1  This (DID) contains the format and content preparation instructions for the 

data product generated by the specific and discrete task requirement as

delineated in the contract.

7.2  It is not intended that all the requirements herein should be applied to

every program. Portions of the DID are subject to tailoring by deletion

depending on the specific status reporting requirements of the project.

7.3 This DID is related to DI-FNCL-80331, Funds and Man-Hour Expenditure Report

which can be used in conjunction with this report if Block 10 paragraph 10.2.2.3

below is deleted.

7.4 This DID supersedes DI-MGMT-80368.

8.  APPROVAL LIMITATION  9.a.  APPLICABLE FORMS  9.b.  AMSC NUMBER

7619

 10. PREPARATION INSTRUCTIONS

10.1  Format. The status Report shall be in contractor format.

10.1.1 Identification. The data indicated below shall be contained on a title

page or on the first page of the report.

a. Title/Identification of the system/component/program/project.

b. Type of report (e.g., monthly, interim, final).

c. Period covered by the report.

d. Contract number.

e. Preparing activity or contractor's title.

f. Security classification, when required.

g. Distribution Statement.

10.1.2 Page Size. The report shall be on 8 1/2 by 11 inch (metric A4) paper.

10.2 Content. The report shall contain the following:

10.2.1. Summary. The summary shall include a brief statement of the overall

project status, covering the accomplished technical activities and development,

objectives of efforts, summary results of efforts, identification of major

problems/deficiencies with impact, and recommended solutions.
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10.2.2. Body of report. The Status Report shall contain the following items, where

applicable: 

10.2.2.1 Milestone/task status. The status of each milestone/task as defined by

the statement of work or contract, as applicable:

a. A statement as to whether or not the program/project/task is on schedule; if

not, the effort planned to meet the schedule shall be indicated. Include an

overall status of each milestone, task, or unit of work. Include updated schedule

sheets, milestone charts, or task synopsis sheets identifying phase of task and

percentage of completion of each task, technical instruction, or order.

b. A comparison of achieved end-product performance capabilities projected against

contract baseline values, requirements, or allocations.

c. Effort expended on each task to date, and a brief description of technical

developments and accomplishments.

d. Key dates in any testing program and a description of tests performed and

significant test results. If applicable, a description of the amount and type of

down time on the equipment or system under test.

e. A list of all designs completed and a brief description of each item. For

designs in process, provide estimated dates for design and drawing completion.

f. A narrative of outstanding problems existing as of the previous status report,

and their resolution status.

g. New problem areas encountered or anticipated, their effect on the overall work

effort/project, and steps being taken to remedy problem situations.

h. Significant results of conferences, trips, or directives from the Contracting

officer's representatives.

i. Any other information which may cause significant changes in the program

schedule.

10.2.2.2 Future plans. Summary of future plans, recommendations and proposals both

for the next reporting period and for any long term plans.

10.2.2.3 Itemized man-hours and costs. Itemized man-hours and cost expenditure

incurred for the reporting period by category and task, total contractual

expenditures, and funds remaining as of the reporting date.

10.2.2.4 Contract deliveries status. The status of each deliverable end item,

including data deliveries, as required by the contract. Provide item and contract

identification, shipping/transmittal data, acceptance status, security

classification, and scheduled due date information.

10.2.2.5 Report paper. Name of person(s) preparing report and telephone number(s).

10.2.3 Appendices. Appendices, where applicable, for tables, references,

charts, or other descriptive material. Each appendix shall be identified and

referenced in the appropriate area of the report.

 11. DISTRIBUTION STATEMENT

STATEMENT A.  Approved for public release; distribution is unlimited.
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Form Approved
DATA ITEM DESCRIPTION OMB No 0704 0188

 1.  TITLE  2.  IDENTIFICATION NUMBER

Product Drawings / Models and DI-SESS-81000E

Associated Lists

 3.  DESCRIPTION/PURPOSE

3.1 Product Drawings/Models and Associated Lists provide engineering data to

support competitive procurement and maintenance for items interchangeable with 

the original items. This data represents the highest level of design disclosure.

 4.  APPL DATE YYMMDD  5.  OFFICE OF PRIMARY RESPONSIBILITY (OPR)  6.a.  DTIC REQUIRED  6.b.  GIDEP REQUIRED

20130226 AR

 7.  APPLICATION/INTERRELATIONSHIP

7.1 This DID contains the format and content preparation for Product Drawings /

Models and Associated Lists resulting from the work task described in 5.3.3.3

of MIL-STD-31000.

7.2 This DID is applicable to acquisitions of military systems, equipment, and

components. It is intended for acquiring drawings / models and Associated Lists

at the end of the Engineering and Manufacturing Development Phase and

during subsequent phases of the DoD material life cycle.

7.3 It is not intended that all the requirement contained herein should be applied

to every program. This DID should be tailored to the minimum data requirements of

the applicable contract or purchase order.

7.4 This DID supersedes DI-SESS-81000D.

7.5 This DID is related to DI-SESS-81001E, DI-SESS-81002F, and DI-SESS-81003E.

7.6 A purchased item, as defined by ASME Y14.24, an item which is sold or traded

in the course of conducting normal business operations, is used by commercial

industry, or is a specialized version of a supplier's general product line which

he routinely customizes. Purchased items are used herein have also been referred

to as vendor items or vendor developed items.

8.  APPROVAL LIMITATION  9.a.  APPLICABLE FORMS  9.b.  AMSC NUMBER

A7532

 10. PREPARATION INSTRUCTIONS

10.1 Reference Documents. The applicable issue of documents cited herein, 

including they approval dates and the dates of applicable amendments, notices, and

revisions, shall be cited in the contract.

10.2 General. Product Drawings / Models and Associated Lists shall meet the 

requirements of MIL-STD-31000. Product Drawings and Associated Lists shall 

provide the design disclosure information necessary to enable a manufacturer of

similar products at the same or similar state of the art to produce and maintain 

quality control of item(s) so that the resulting physical and functional 

characteristics duplicate those of the specified item. These drawings shall:

a. Reflect the end product at its current level of design maturity.

b. Provide the engineering data for Logistics Support products.

c. Provide the necessary data to permit competitive acquisition of the original

   item(s).
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10.3 Format. Product Drawings / Models and Associated Lists shall be in either

the contractor's format or Government's format as specified on the TDP Option

Selection Work Sheet incorporated into the contract or purchase order.

10.4 Content. Product Drawings / Models and Associated Lists shall conform to the

requirements of ASME Y14.100, or, if applicable, ASME Y14.100 and Appendices B

through E, as required, and ASME Y14.34 and ASME Y14.41. They shall document 

directly or by reference the following, as applicable:

a. Details of unique processes, i.e., not published or generally available to

industry, when essential to design and manufacture.

b. Performance ratings.

c. Dimensional and tolerance data.

d. Critical manufacturing processes and assembly sequences.

e. Tolerated input and output characteristics.

f. Diagrams.

g. Mechanical and electrical connections.

h. Physical characteristics, including form, finishes, and protective coatings.

i. Details of material identification, including material condition, and mandatory

treatments and coatings.

j. Inspection, test and evaluation criteria.

k. Equipment calibration requirements.

l. Quality assurance requirements.

m. Hardware marking requirements.

n. Requirements for reliability, maintainability, environmental conditioning,

shock, and vibration testing and other operational or functional tests.

o. Vendor substantiation data when required by the contract or purchase order.

p. Requirements for programming software into devices or assemblies including a

description of the input media and the procedures for validating that the software

has been installed correctly.

q. Special consideration items and processes.

10.5 Item Definition. All parameters required to define each unity, assembly,

subassembly, part or material shall be presented on the applicable drawing. This

includes data such as:

a. All necessary mechanical dimensions to fully define fabrication, acceptance,

interface, or installation of the item depicted.

b. All necessary electrical dimensions to fully define fabrication, acceptance,

interface, or installation of the item depicted.

c. All necessary physical dimensions to fully define fabrication, acceptance,

interface, or installation of the item depicted, I.e., weight, pressure,

viscosity, etc.
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d. All necessary environmental conditions which units, assemblies, subassemblies,

parts, and materials must meet to perform effectively in the end item, such that

the end item will meet its specification requirements.

10.6 CAGE code and document numbers. Product Drawings / Models and Associated 

Lists shall be identified with the contractor's CAGE code and contractor document 

numbers or with a Government CAGE code and document numbers as specified in the 

TDP Option Selection Work Sheet incorporated in the contract or purchase order.

10.7 Selection of Drawings. The types of drawings required will vary according to

the complexity of the contract end item. The TDP Option Selection Work Sheet

incorporated in the contract or purchase order will specify whether the contractor

or the Government is responsible for selecting the types of drawings / models and

Associated Lists.

10.7.1 Vendor Item Control Drawings. Vendor Item Control Drawings shall be used 

to specify the requirements for purchased items when such items have been 

approved for use in the design and are used without alteration, selection or

source qualification (testing of an item prior to procurement action to ensure

that it satisifies the specified requirements).

10.7.2 Source Control Drawings. Source Control Drawings shall be used to specify

the requirements for purchased items (see 7.6) only when such items have been

approved for use in the design and:

a. the item is for a critical application and

b. the requirements can be met by an item from one or more sources and

c. the application required source qualification (testing of an item prior to

procurement action to ensure that is satisfies the specified requirements).

10.7.3 Standardized Microcircuit Drawings. Standardized Microcircuit Drawings

(MIL-HDBK-780) shall be used to specify the requirements of microcircuits.

 11. DISTRIBUTION STATEMENT

STATEMENT A.  Approved for public release; distribution is unlimited.
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Form Approved
DATA ITEM DESCRIPTION OMB No 0704 0188

 1.  TITLE  2.  IDENTIFICATION NUMBER

Commercial Item Description (CID) DI-SDMP-81261

 3.  DESCRIPTION/PURPOSE

3.1 A CID describes by functional or performance characteristics an acceptable

commercially available product that will satisfy the Government's needs.

3.2 This document will be used as a reference in acquisition documents to 

describe the item being procured.

 4.  APPL DATE YYMMDD  5.  OFFICE OF PRIMARY RESPONSIBILITY (OPR)  6.a.  DTIC REQUIRED  6.b.  GIDEP REQUIRED

920428 A/MICOM

 7.  APPLICATION/INTERRELATIONSHIP

7.1  This (DID) contains the format, content and preparation instructions for the

product generated by the specific and discrete task requirement as delineated

in this contract.

7.2 The Federal Property Management Regulations (FPMR) Handbook 101-29 is

available from General Services Administration, Federal Supply Service,

Washington, D.C. 20046.

8.  APPROVAL LIMITATION  9.a.  APPLICABLE FORMS  9.b.  AMSC NUMBER

A6729

 10. PREPARATION INSTRUCTIONS

10.1  Referenced Documents. The applicable issue of the documents cited

herein, including their approval dates and dates of any applicable

amendments, notices, and revisions shall be as specified in the contract.

10.2 Format. The CID format shall be in accordance with the guidelines of

chaper 7 of FPMR Handbook 101-29.

10.3 Content. The CID shall contain data as required by the guidelines stated in

chapter 7 of FPMR Handbook 101-29.

 11. DISTRIBUTION STATEMENT

STATEMENT A.  Approved for public release; distribution is unlimited.
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Form Approved
DATA ITEM DESCRIPTION OMB No 0704 0188

 1.  TITLE  2.  IDENTIFICATION NUMBER

Engineering Change Proposal (ECP) DI-CMAN-80639C

Modified by NCC

 3.  DESCRIPTION/PURPOSE

3.1 An Engineering Change Proposal (ECP) provides the documentation in which the

engineering change is described. It includes change impacts to systems,

configuration items and other associated configuration documentation affected by

the proposed change. In addition, it typically describes how the proposed change

will be implemented along with providing estimated schedules and associated

costs.

 4.  APPL DATE YYMMDD  5.  OFFICE OF PRIMARY RESPONSIBILITY (OPR)  6.a.  DTIC REQUIRED  6.b.  GIDEP REQUIRED

20000930 D/DUSD(AT&L)SE

 7.  APPLICATION/INTERRELATIONSHIP

7.1 This Data Item Description (DID) contains the format, content, and preparation

instructions for the data product resulting from the work task specified in the

contract. This DID is used in conjunction with a Notice of Revision (NOR)

(DI-CMAN-80642B). A requirement for NORs should be contractually imposed in

conjunction with this DID.

7.2 Data Item submittal in Extensible Markup Language (XML) is acceptable. An XML

Document Type Definition (DTD), associated XML document template, and other

information is available from http://www.geia.org/836/

7.3 This DID supersedes DI-CMAN-80639B.

8.  APPROVAL LIMITATION  9.a.  APPLICABLE FORMS  9.b.  AMSC NUMBER

D7388

 10. PREPARATION INSTRUCTIONS

10.1  Referenced Documents. The applicable issue of the documents cited

herein, including their approval dates and dates of any applicable

amendments, notices and revisions shall be as specified in the contract.

10.2  Format and Content. The Engineering Change Proposal (EPC) shall be

prepared using NCC's Contractor Change Request Form (CCRF). The ECP content

shall inculde, where applicable, the following information:

a. the change priority, change classification, and change justification

b. a complete description of the change to be made and the need for

that change

c. complete listing of other configuration items impacted by the

proposed change and a description of the impact on those CIs.

d. proposed changes to documents controlled by the government

e. proposed serial (or lot) number effectivities of units to be produced

in, or retrofitted to, the proposed configuration.

f. recommendation about the way a retrofit should be accomplished.
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g. impacts to any logistics support elements (such as software, manuals,

spares, tools, and similar) being utilized by government personnel in

support of the product

h. impacts to the operational use of the product

i. complete estimated life-cycle cost impact of the proposed change,

and cost analysis of proposed change compared to as specified.

j. milestones relating to the processing and implemenation of the

engineering change

The following references may be useful in defining content: MIL-HDBK-61,

Configuration Management Guidance (paragraph 4.2 and Table 4-6) and

ANSI/EIA-649-1998, National Consensus Standard for Configuration

Management (paragraph 5.3.1).

 11. DISTRIBUTION STATEMENT

STATEMENT A.  Approved for public release; distribution is unlimited.
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Form Approved
DATA ITEM DESCRIPTION OMB No 0704 0188

 1.  TITLE  2.  IDENTIFICATION NUMBER

Request for Deviation (RFD) DI-CMAN-80640C

Modified by NCC

 3.  DESCRIPTION/PURPOSE

3.1 A Request for Deviation describes a proposed departure from (a non-conformance

with) the contractually-specified configuration documentation for a specific

number of units or for a specified period of time.

3.2 A Request for Deviation enables the Government to determine the impact on

performance, operational readiness, logistics support, or other affected areas.

 4.  APPL DATE YYMMDD  5.  OFFICE OF PRIMARY RESPONSIBILITY (OPR)  6.a.  DTIC REQUIRED  6.b.  GIDEP REQUIRED

20000930 D/DUSD(AT&L)SE

 7.  APPLICATION/INTERRELATIONSHIP

7.1 This Data Item Description (DID) contains the format, content, and preparation

instructions for the data product resulting from the work task specified in the

contract.

7.2 Data Item sumbittal in Extensible Markup Language (XML) is acceptable. An XML

Document Type Definition (DTD), associated XML document template, and other

information is available from http://www.geia.org/836/

7.3 This DID supersedes DI-CMAN-80640B and DI-CMAN-80641B.

8.  APPROVAL LIMITATION  9.a.  APPLICABLE FORMS  9.b.  AMSC NUMBER

D7389

 10. PREPARATION INSTRUCTIONS

10.1 Referenced Documents. The applicable issue of the documents cited

herein, including their approval dates and dates of any applicable

amendments, notices and revisions shall be as specified in the contract.

10.2 Format and Content. The Request for Deviation shall be prepared using

NCC's Contractor Change Request Form (CCRF). The RFD content shall include

the consideration (ie. cost, quality, or time) to be provided if the government

accepts the deviation and, where applicable, the following information:

a. a complete description of the contract requirement affected and the nature of

the deviation (non-conformance)

b. number of units (and serial/lot numbers) to be delivered in this

c. any impacts to logistics support elements (such as software, manuals,

spares, tools, and similar) being utilized by government personnel or

to the operational use of the product

d. information about remedial actions being taken to prevent reoccurance of the

non-conformance

The following references may be useful in defining content: MIL-HDBK-61,

Configuration Management Guidance (paragraph 4.3 and Table 4-9) and

ANSI/EIA-649-1998, National Consensus Standard for Configuration

Management (paragraph 5.3.4).

 11. DISTRIBUTION STATEMENT

STATEMENT A.  Approved for public release; distribution is unlimited.
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Form Approved
DATA ITEM DESCRIPTION OMB No 0704 0188

 1.  TITLE  2.  IDENTIFICATION NUMBER

Notice of Revision (NOR) DI-CMAN-80642C

 3.  DESCRIPTION/PURPOSE

3.1 A Notice of Revision (NOR) describes the proposed changes to a technical

document being requested by an Engineering Change Proposal (ECP).

3.2 After ECP approval, the NOR is forwarded to the custodian of each

specification, drawing, associated list, or other applicable document(s) so

they can make the required documentation changes.

 4.  APPL DATE YYMMDD  5.  OFFICE OF PRIMARY RESPONSIBILITY (OPR)  6.a.  DTIC REQUIRED  6.b.  GIDEP REQUIRED

20000930 D/DUSD(AT&L)SE

 7.  APPLICATION/INTERRELATIONSHIP

7.1 This Data Item Description (DID) contains the format, content, and preparation

instructions for the data product resulting from the work task specified in the

contract. This DID is used in conjunction with a Engineering Change Proposal

(ECP), DI-CMAN-80639C. A requirement for ECPs should be contractually imposed

in conjunction with this DID.  This DID is also used with Specification

Change Notices (SCNs), DI-CMAN-80463C.

7.2 Data Item submittal in Extensible Markup Language (XML) is acceptable. An XML

Document Type Definition (DTD), associated XML document template, and other

information is available from http://www.geia.org/836/

7.3 This DID supersedes DI-CMAN-80642B.

8.  APPROVAL LIMITATION  9.a.  APPLICABLE FORMS  9.b.  AMSC NUMBER

D7390

 10. PREPARATION INSTRUCTIONS

10.1  Referenced Documents. The applicable issue of the documents cited

herein, including their approval dates and dates of any applicable

amendments, notices and revisions shall be as specified in the contract.

10.2  Format and Content. The Notice of Revision (NOR) shall be prepared

in contractor format. The NOR content shall include, where applicable, 

the following information:

a. a listing of the identifier, revision level, and title of the

affected document

b. the identifier of the ECP which proposed the change

c. a complete description of the changes to be made to the

affected document

The following references may be useful in defining content: 

MIL-HDBK-61, Configuration Management Guidance (paragraph 4.4 and 

Table 4-10) and ANSI/EIA-649-1998, National Consensus Standard for

Configuration Management (paragraph 5.3.3).

 11. DISTRIBUTION STATEMENT

STATEMENT A.  Approved for public release; distribution is unlimited.
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Form Approved
DATA ITEM DESCRIPTION OMB No 0704 0188

 1.  TITLE  2.  IDENTIFICATION NUMBER

Commercial Off-the-Shelf (COTS) Manual DI-TMSS-80527B

and Associated Supplemental Data

 3.  DESCRIPTION/PURPOSE

3.1 Commercial Off-the-Shelf Manuals may be used as is or with 

supplementation to support COTS equipment used by DOD. This DID is used to:

a. Acquire sample COTS manuals for evaluation

b. Acquire COTS manuals which have been evaluated and found to be acceptable

c. Acquire associated supplemental data, if required

 4.  APPL DATE YYMMDD  5.  OFFICE OF PRIMARY RESPONSIBILITY (OPR)  6.a.  DTIC REQUIRED  6.b.  GIDEP REQUIRED

20061017 TM

 7.  APPLICATION/INTERRELATIONSHIP

7.1 This Data Item Description (DID) contains format, content, and intended use 

information for the data deliverable(s) resulting from the work task 

specified in the contract.

7.2 Data Item sumbittal in Extensible Markup Language (XML) is acceptable.  

An XML Document Type Definition (DTD), associated XML document template,

and other information is available from http://www.geia.org/836/

7.3 This DID supersedes DI-TMSS-80527A, Dated 21 May 97.

8.  APPROVAL LIMITATION  9.a.  APPLICABLE FORMS  9.b.  AMSC NUMBER

7595

 10. PREPARATION INSTRUCTIONS

10.1 Content. The manual shall contain all technical information on the

assembly, installation, operation, parts, and maintenance of commercial

equipment.

10.2 Evaluation. The manual shall be evaluated using the criteria found in

MIL-PRF-32216.

10.3 Supplementation.  The manual may be supplemented with existing data to

comply with the contract.  Supplemental data shall be prepared in accordance 

with MIL-PRF-32216.

10.4 Format.  The basic manual shall be in the contractor's format. 

Supplemental data shall be in the format specified by the contracting 

activity. MIL-HDBK-1221 may be used as guidance.

10.5 Digital Files. Interactive Electronic Technical Manuals (IETMs) or PDF

are preferred for electronic COTS manuals.

10.6 PDF Files. PDF files shall be searchable, capable of having links

added, and have fonts embedded.  A list of preferred fonts is provided

in MIL-PRF-32216.
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10.7 IETMs. IETMs shall meet the general style and format and user interface

requirements in MIL-PRF-87268 or MIL-STD-40051-1 (Army only).

10.8 Paper Manuals. If paper manuals are required, the data shall be clearly

legible and on paper of sufficient quality for long term use.

 11. DISTRIBUTION STATEMENT

STATEMENT A.  Approved for public release; distribution is unlimited.

DD Form 1664, JUN 86 Previous Edition Obsolete Page 2 of  2

Exhibit B 13



Form Approved
DATA ITEM DESCRIPTION OMB No 0704 0188

 1.  TITLE  2.  IDENTIFICATION NUMBER

Certification/Data Report DI-MISC-80678

 3.  DESCRIPTION/PURPOSE

3.1 Certification data is required to verify that specific qualifications have

been obtained, tests have been performed, parts/assemblies/equipments/systems have

been installed, tested, inspected and are ready for operation; that personnel have

specific qualifications to perform assignments/operations/inspections; or to

certify identicality, interchangeability, compatability, reliability, or

completeness of documentation being prepared or reviewed by a contractor. The

technical effort involved will be the result of equipment/procurement

specification requirements.

 4.  APPL DATE YYMMDD  5.  OFFICE OF PRIMARY RESPONSIBILITY (OPR)  6.a.  DTIC REQUIRED  6.b.  GIDEP REQUIRED

880912 N/SEA 55Z3

 7.  APPLICATION/INTERRELATIONSHIP

7.1 Certification may be required for a single event/operation, or may be required

for a specified time period, or certification may be required on a continuing

basis with periodic re-certification or updating of the original certification.

7.2 The technical content requirements for this item shall be specified in the

contract. When this DID is applied to contracts acquiring items via a military

specification prepared in accordance with MIL-STD-961, the necessary detailed

technical requirements shall be prepared as an appendix to the military

specification entitled "Certification Data/Report Technical Content Requirements."

The appropriate paragraph in block 10 herein, i.e., 10.3.1 or 10.3.2 shall be

specified on the DD Form 1423, Contract Data Requirements List (CDRL).

7.3 This DID supersedes UDI-A-23264B.

8.  APPROVAL LIMITATION  9.a.  APPLICABLE FORMS  9.b.  AMSC NUMBER

N4533

 10. PREPARATION INSTRUCTIONS

10.1 Format. The report shall be typewritten in narrative form on the contractor's

form. The report shall cover the type of certification specified in Block 3,

"Subtitle," of the CDRL, DD Form 1423.

10.2 Content. The report shall contain the contract number and data item sequence

number, and shall contain a statement that specifically identifies the purpose

and applicability of this certification.

10.2.1 Certification of Completion. Certification that tests have been performed,

inspections made, parts/assemblies/equipments/systems have been installed, tested,

inspected, and area ready for operation, or that specific qualifications have been

obtained shall provide objective evidence in support of the certification.

Objective evidence may include such items as spectrographs, radiographs, material

sampling, analysis, inspection and testing reports, or any other necessary

documentation.

10.2.2 Certification of Personnel. Certifications that personnel have specific

qualifications shall be supported by licenses, permits, tests, statements of

competency, or other documentation. The specific capabilities to perform an

assignment, inspection, or other operations shall be stated in the certification.
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10.2.3 Certification of Data Reviews. Certifications that documentation/data has

been reviewed shall contain a statement of the "depth" of the examination and the

results thereof. If the documentation being reviewed cannot be certified, the

report shall so state and shall list the reasons, i.e., deficiencies, conflicting

data, etc.

10.2.4 Certification of Compliance. Certificatiopn of compliance to specific

specification requirements shall be a statement to the effect that the

contractor has complied.

10.3 Technical Content.

10.3.1 The technical content shall be in accordance with the appendix

entitled "Certification Data/Report Technical Content Requirements," contained

in the applicable military specification as stated in the DD Form 1423,

Contract Data Requirements List.

10.3.2 The technical content shall be as specified on the DD Form 1423,

Contract Data Requirements List.

10.4 Supplemental Information. Additional specific material, drawings,

sketches, photographs, etc., in support of these certifications shall be as

defined in the DD Form 1423.

10.5 Signature. The certification report shall be signed by the contractor's

authorized representative responsible for insuring that the equipment being

delivered/service being performed is in accordance with contract requirements.

 11. DISTRIBUTION STATEMENT

STATEMENT A.  Approved for public release; distribution is unlimited.
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Form Approved
DATA ITEM DESCRIPTION OMB No 0704 0188

 1.  TITLE  2.  IDENTIFICATION NUMBER

Computer Software Product End Items DI-MCCR-80700

 3.  DESCRIPTION/PURPOSE

3.1 The Computer Software Product End Item provides data formatted for review or

maintenance to assure significant milestones are met.

3.2 Data produced under this requirement will be used during the life cycle for

development, operation, and maintenance.

 4.  APPL DATE YYMMDD  5.  OFFICE OF PRIMARY RESPONSIBILITY (OPR)  6.a.  DTIC REQUIRED  6.b.  GIDEP REQUIRED

881026 A/MICOM

 7.  APPLICATION/INTERRELATIONSHIP

7.1 This Data Item Description (DID) contains the format and content preparation

instructions for the data product generated by the specific and discrete task

requirement as delineated in the contract.

7.2 These requirements apply to all software product end items which are acquired

for Department of Defense use.

7.3 This data item description supersedes DI-E-1125.

8.  APPROVAL LIMITATION  9.a.  APPLICABLE FORMS  9.b.  AMSC NUMBER

AMSC A4561

 10. PREPARATION INSTRUCTIONS

10.1 Content. The specific documentation/software required and the form in which

they shall be furnished (documentation/source/object/executable) shall be

delineated on the Contract Data Requirements List ((CDRL), DD Form 1423).

10.2 Media. The specific media on which the documentation/software shall be

furnished (e.g., 9 track magnetic tape, tape casette, floppy disk) shall be as

specified on the CDRL.

10.3 Format. The format and method used to store and retrieve the

documentation/software using the above media and all specific computer

compatability requirements shall be as specified on the CDRL.

 11. DISTRIBUTION STATEMENT

STATEMENT A.  Approved for public release; distribution is unlimited.
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Form Approved
DATA ITEM DESCRIPTION OMB No 0704 0188

 1.  TITLE  2.  IDENTIFICATION NUMBER

Test/Inspection Report DI-NDTI-80809B

 3.  DESCRIPTION/PURPOSE

3.1 The test/inspection report is used to document test/inspection results,

findings, and analyses that will enable the government or contracting agency to

evaluate complaince with system requirements, performance objectives,

specifications, and test/inspection plans.

 4.  APPL DATE YYMMDD  5.  OFFICE OF PRIMARY RESPONSIBILITY (OPR)  6.a.  DTIC REQUIRED  6.b.  GIDEP REQUIRED

970124 F/AFMC-DOP

 7.  APPLICATION/INTERRELATIONSHIP

7.1 This data item description (DID) contains the format and content preparation

instructions for the data product generated by the specific and discrete task

requirement as delineated in the contract.

7.2 This DID is applicable to engineering (developmental), preliminary

qualification, and acceptance training.

7.3 This DID supersedes DI-NDTI-80809A and DI-MISC-80653.

8.  APPROVAL LIMITATION  9.a.  APPLICABLE FORMS  9.b.  AMSC NUMBER

F7231

 10. PREPARATION INSTRUCTIONS

10.1 Format. Contractor format is acceptable. Organize the information required

by paragraph 10.2 and its subparagraphs in a manner that facilitates presentation

and understanding.

10.2 Content. The test/inspection report shall contain the following information,

as applicable.

10.2.1 Cover and Title Page. The following information shall appear on the outside

front cover and title page:

a. Report date.

b. Report number {contractor or government}

c. Contractor's name, address, and commercial and government entity code.

d. Contract number and contract line item number or sequence number

(if applicable)

e. Type of test/inspection (for example, first article acceptance test, quality

conformance inspection, developmental test, qualification test, environmental

test).

f. Identification of item tested/inspected.

g. Date or period of test/inspection.

h. Name and address of requiring government activity.
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i. Security classification, downgrading and declassifying information if

applicable.

10.2.2 Table of Contents. The table of contents shall identify the following:

a. The title and starting page of each major section, paragraph, and appendix of

the report.

b. The page, identifying number, and title of each illustration (for example:

figure, table, photograph, chart, and drawing).

10.2.3 Introduction. The introduction shall include the following information:

10.2.3.1 Test/Inspection Objective(s). The specific test/inspection objective(s)

as specified in the contract tasking document.

10.2.3.2 Item(s) Tested/Inspected. Complete identification of the item(s) 

tested/inspected including the following:

a. Nomenclature.

b. National stock number.

c. Model number, part number, and serial number.

d. Type of item (for example: prototype, production item, laboratory model).

e. Serial or lot number.

f. Applicable engineering changes.

g. Production item specification, if applicable.

h. Date of manufacture.

10.2.3.3 Test/Inspection Requirements. Complete identification of the

test/inspection requirements correlated to contractual requirements including the

following:

a. Required test/inspection parameters.

b. Performance requirements, acceptance or compliance limits, and environmental

criteria.

10.2.4 Summary. Complete test/inspection report summary including the following:

a. A brief discussion of the significant test/inspection results, observations,

conclusions, and recommendations covered in greater detail elsewhere in the

report.

b. Proposed corrective actions and schedules for failures or problems encountered.

c. Identification of deviations, departures, or limitations encountered,

referenced to the contract requirements.

d. Tables, graphs, illustrations, or charts as appropriate to simplify the

summary data.

10.2.5 Reference Documents. Complete identification of all documents referenced in

the test/inspection report including the following, as applicable:

a. Prior test/inspection reports on the same item.
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b. Test/inspection plans and procedure documents.

c. Prior certifications of compliance.

d. Contractor's file designation where test/inspection records are maintained.

e. Input parameters used.

The applicable issue of the documents cited therein, including their approval

dates and dates of any applicable amendments, notices, and revisions, shall be

specified in the contract.

10.2.6 Body of Report. The body of the test/inspection report shall be as follows:

10.2.6.1 Test Equipment Identification. Complete identification of each item of

test equipment used in the test/inspection including the following:

a. Nomenclature.

b. Model number.

c. Serial number.

d. Manufacturer.

e. Calibration status.

f. Accuracy data.

g. Comments, if applicable.

10.2.6.2 Test/Inspection Facility Installation and Set-Up. Complete description

of the physical set-up used in conducting the test/inspection to include the

following:

a. Location or orientation of the item.

b. Location, orientation, or settings of test equipment and instrumentation.

c. Location, orientation, or settings of sensors and probes.

d. Location or orientation of interconnections, cables, and hoop-ups.

e. Electrical power, pneumatic, fluidic, and hydraulic requirements.

Drawings, illustrations, and photographs may be used for clarification.

10.2.6.3 Test/Inspection Procedures. Complete description of the procedures used

in conducting the test/inspection to include the following:

a. Item selection and inspection that verified suitability for test/inspection.

b. Summarized sequence of testing/inspection steps, including a description of how

the item was operated during the test/inspection, and any control conditions

imposed.

10.2.6.4 Test/Inspection Results and Analysis. A copy of all test/inspection

results and analysis to include the following:

10.2.6.4.1 Recorded Data. The actual recorded data (for example: log book entries,

oscillographs, instrument readings, plotter graphs). If the recorded data is

extensive, provide it in an appendix.
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10.2.6.4.2 Test/Inspection Results. Identification of all test/inspection results

to include the following:

a. Matrices comparing results achieved against test/inspection objectives or

requirements.

b. A discussion of these matrices as to their significance, and how they compare 

to any prior tests/inspections.

c. Calculation examples.

d. Discussion of anomalies, deviations, discrepancies, or failures, including

their impact, causes, and proposed corrective actions. The discussion shall

address discrepancies between design requirements and the tested/inspected

configuration.

10.2.6.5 Conclusions. Test/inspection conclusions distinguished between objective

and subjective to include the following:

a. The effectiveness of the test/inspection procedures in measuring item

performance.

b. The success or failure of the item to meet required test/inspection objectives.

c. The need for repeat, additional, or alternative tests/inspections.

d. The need for item redesign or further development.

e. The need for improved test/inspection procedures, techniques, or facilities.

f. The adequacy and completeness of the test/inspection requirements.

10.2.6.6 Recommendations. Recommendations appropriate to the test/inspection

results and conclusions including the following:

a. Acceptability of the item tested/inspected (pass or fail).

b. Additional testing/inspection required.

c. Redesign required.

d. Problem resolution.

e. Test/inspection procedure or facility improvements.

f. Disposition changes required.

g. Documentation changes required.

h. Testing/inspection improvements.

10.2.7 Authentication. The following certifications shall be included as

applicable:

10.2.7.1 Authentication of test/inspection results. A statement that the

test/inspection was performed in accordance with applicable test/inspection plans

and procedures, and that the results are true and accurate. The authentication

shall include the signature of the contractor personnel that performed the

test(s)/inspection(s), a contractor representative authorized to make such

certification, and any government witnesses.

10.2.7.2 Authentication of prior validation. A statement identifying those

requirements not tested/inspected or measured that were previously validated.

Include identification of the data and method employed for such validation
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(for example: prior test/inspection, analytical verification, equivalent item, and

so on). The authentication shall include the signature of a contractor

representative authorized to make such authentication and any government witness.

10.2.7.3 Authentication of acceptability. A statement that the item

tested/inspected either passed or failed item acceptability requirements. This

authentication shall include the signature of a contractor representative

authorized to make such authentication and any government witness.

10.2.8 Appendicies. Appendicies shall be used to append detailed test/inspection

data, drawings, photographs, or other documentation too voluminous to include in

the main body of the report. This includes referenced documentation not previously

provided by the government, and test/inspection reports from any associated

test/inspection activity that may have performed some of the testing/inspecting

requirements.

 11. DISTRIBUTION STATEMENT

STATEMENT A.  Approved for public release; distribution is unlimited.
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Form Approved
DATA ITEM DESCRIPTION OMB No 0704 0188

1.  TITLE  2.  IDENTIFICATION NUMBER

TRAINING COURSE CONTROL DOCUMENT  DI-ILSS-81075

Note:  Modified by NCC

3.  DESCRIPTION/PURPOSE

3.1  Describes the training content (subject, topics, tasks), training 

material, types and durations of instruction and resources required to

conduct equipment operation training in classroom and on-site settings.

4.  APPL DATE (YYMMDD)  5.  OFFICE OF PRIMARY RESPONSIBILITY (OPR)  6.a.  DTIC REQUIRED  6.b.  GIDEP REQUIRED

901205  SH

7.  APPLICATION/INTERRELATIONSHIP

7.1  Contains the preparation instructions for the content and format

of the training course outline, resulting from the work task specified

in Task 106.4.1 of MIL-STD-1379.

 8.  APPROVAL LIMITATION 9.a. APPLICABLE FORMS 9.b. AMSC NUMBER

 N5046

10.  PREPARATION INSTRUCTIONS

10.1  Reference Documents. The applicable issue of the documents specified

herein, including their approval dates and dates of any applicable amend-

ments, notices and revisions, shall be as specified in the contract.

10.2  Style and Format. The style and format of the Training Course

Control Document shall be in accordance with Appendix C of MIL-STD-1379.

10.3  Content. The Training Course Control Document shall contain the

following elements:

   a. Front Matter.

   b. Introduction.

   c. Course Descriptive Data.

   d. Outline of Instruction Summary.

   e. Curriculum Outline of Instruction.

   f. Required Resources.

10.3.1   Front Matter. The content shall be in accordance with Appendix C

of MIL-STD-1379.

10.3.2 Introduction. This section shall provide a breif overview of the

purpose and expected application of the Course Control Document.  This section 

shall cite supporting documents, supersession information, and approval dates.

10.3.3  Training Course Descriptive Data.  This section shall provide an 

overview of the training course and shall include the following

information:

   a. Course title

   b. Location of training

   c. Course instructors, their occupational fields and qualifications
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   d. Course data, consisting of:

      (1) course length

      (2) academic hours

      (3) class start date

      (4) breakdown of classroom/practical application hours

      (5) class size

   e. Specialty (occupational skill areas)

   f. Purpose (a concise statement of the goals of the training)

   g. Course prerequisites (the target audience for which the course is 

      designed and the course's entry prerequisites)

10.3.4  Outline of Instruction Summary. Consists of an outline of each

major section or topic of instruction, containing:

   a. Classroom and practical application time

   b. Time allocated for each topic of discussion

   c. Duration in hours

   d. Separate schedule listing for classroom and hands-on training

10.3.5  Outline of Instruction. The curriculum training outline shall

provide detailed training data for each individual section of the course.

The outline shall provide the sequence in which the instruction is to be

presented.  It shall provide planned time allotments, in hours, for each

section, topic of instruction, specific lesson or module.  The outline

shall contain the following:

   a. Purpose.  A brief statement of the purpose of the lesson.

   b. Hours.  Academic hours by type of instruction (i.e., lecture,

      practical exercise, demonstration, etc.).

   c. Tasks and Subjects.

   d. Learning Objectives.

10.3.6  Required Resources.  A list of items of equipment, publications, 

11. DISTRIBUTION STATEMENT

STATEMENT A.  Approved for public release; distribution is unlimited.
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    DATA ITEM DESCRIPTION      Form Approved

     OMB No 0704 0188
         Public reporting burden for this collection of information is estimated to average 110 hours per response, including the time for reviewing instructions, searching existing data sources,
          gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this burden estimate or any other aspect of this collection
          of information, including suggestions for reducing this burden to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway,
          Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget , Paperwork Reduction Project (0704-0188) Washington, DC 20503.

  1.  TITLE  2.  IDENTIFICATION NUMBER

      Accident Prevention Plan (APP)              OT-24206

  3.  DESCRIPTION/PURPOSE

  3.1  This plan identifies steps to be taken by the contractor to assure that no contractor or subcontractor employee employed

  for any part of the contract will work in unsanitary, hazardous or dangerous working conditions.

  3.2  The purpose of this plan is to provide details on the contractor's safety and health policy and program. 

   4.  APPROVAL DATE (YYMMDD)  5.  OFFICE OF PRIMARY RESPONSIBILITY (OPR)  6.a. DTIC REQUIRED  6.b. GIDEP REQUIRED

970919                     N/NCCNAVFACENGCOM

  7.  APPLICATION/INTERRELATIONSHIP

  7.1  This data item description (DID) contains the format and content preparation instructions for the data product

  generated by the specific and discrete task requirement for this data as delineated in the contract.

  7.2  This DID is applicable because contractors are responsible for the development and implementation of a safety

  and health program.

  8.  APPROVAL LIMITATION  9.a. APPLICABLE FORMS  9.b. AMSC NUMBER

  10. PREPARATION INSTRUCTIONS

  10.1  Reference documents.  The applicable issue of the documents cited herein, including their submission dates, shall be as 

  as specified in the contract.

  10.2  Format.  The APP shall be in contractor's format.

  10.3  Content.  The APP shall be site specific and shall include the following sections.

  10.3.1  Cover Sheet.  Shall contain the names, titles, phone numbers and signatures of the plan preparer, the plan approver, and (to

  show concurrence) an officer of the firm, the on-site safety representaive, the project engineer, superintendent, and subcontractors.

  10.3.2  Responsibilities and Lines of Authority.  On-site and off-site contractor personal responsible for job-site safety and who they 

  report to in the company's chain of command shall be identified by name and title.

  10.3.3  Subcontractors and Suppliers.  The safety responsibilities of subcontractors and suppliers shall be identified.

  10.3.4  Medical Support.  Describe off-site medical arrangements, and on-site medical support including location of first aid kits.

  10.3.5  Physical Qualifications.  Describe work assignment procedures used to ensure that contractor personnel are physically,

  medically and emotionally qualified for performing the duties to which they are assigned.

  10.3.6  Personal Protective Equipment (PPE).  Include in the APP written instructions to be followed to assure the proper use,

  selection, and maintenance of PPE (e.g. protective footwear, protective gloves, hard hats, safety glasses, hearing protection,

  body harnesses, lanyards, respirators, electrical protective equipment) along with any training required for their use. 

  10.3.7  Safety Inspections.  The APP shall state who will conduct safety inspections, when inspections will be conducted, how the

  inspections will be recorded, the deficiency tracking system being used, follow-up procedures, and any certifications which may 

  be required (e.g. certificate of compliance to be posted on each crane stating that the crane and rigging gear meet applicable

  OSHA regulations, and that the crane operator is qualified and trained for the operation of the crane to be used).

  10.3.8  Equipment Inspection Records.  List of major pieces of equipment that will be used on the work site and a list of the

  safety and certification requirements applicable to them as per the manufacturer's recommendations and the Code of

  Federal Regulations.  List the certification time periods (e.g. annual certification).

           (Continued on Page 2)

  11. DISTRIBUTION

  DISTRIBUTION STATEMENT A:  Approved for public release, distribution is unlimited.

DD For m 1664, APR 89 Previous editions are obsolete Page     1      of        2     Pages

Exhibit B 24



135/123

OT-24206
  Block 10.  PREPARATION INSTRUCTIONS (Continued)

  10.3.9  Accident Reporting (Mishap Reporting).  Identify in the APP by name and title the individual responsible for the following.

          a.  Accident investigations, reports and logs,

          b.  Timely notification of any mishaps that result in injury to personnel or damage to material/equipment, and

          c.   Immediate notification of serious accidents.

  10.3.10  Training.  The APP shall list the mandatory training and certifications which are applicable to this project (e.g. explosive

  actuated tools, confined space entry, fall protection, crane operation, vehicle operator, personal protective equipment, welding);

  list requirements for periodic retraining/certification; outline requirements for supervisory and employee safety meetings; 

  and provide documentation substantiating that equipment operators are properly qualified and state that equipment will be

  operated only by a qualified operator who has passed a practical examination for that specific type of equipment.

  10.3.11  Emergency Response Plan.  The APP shall contain the following procedures, duties, maps, names and plans.

           a.  Emergency escape procedures and emergency escape route assignments (e.g. from buildings, floating cranes).

           b.  Emergency rescue procedures (e.g. for employees working at heights or in confined spaces).

           c.  Rescue and medical duties for those employees who are to perform them including the names of on-site

           contractor personnel trained in first aid and cardiopulmonary resuscitation (CPR).

           d.  The means of reporting fires and other emergencies (e.g.  phone in contractor's on-site trailer to call 911)

           e.  Sketch or map that will be posted at the job-site indicating the route to the nearest medical facility and hospital.

           f.   Names and job title of persons who can be contacted for further information of duties under the plan.

           g.  Spill Containment Plan to contain and isolate the entire volume of a spilled hazardous substance.

           h.  Person Overboard Plan for work over or immediately adjacent to water, including the wearing of approved life jackets.

  10.3.12  Activity Hazard Analysis.  Where there is an actual or potential hazard associated with a work activity, define the activity

  being performed, identify the sequence of work, identify the specific hazard(s) anticipated, and list the control measures  

  to be implemented to eliminate or reduce each hazard to an acceptable level.

  10.3.13  Critical Lift Plan.  If a lift involves a moderate to high level of risk requiring detail planning and/or special safety precautions.

  10.3.14  Hazard Communication Plan.  Plan that addresses training (include potential safety and health effects from exposure), labeling,

  current inventory of hazardous chemicals on site including quantities, and the location and use of Material Safety Data Sheets (MSDS).

  10.3.15  Hazardous Energy Control Plan.  Outline the procedures used to isolate a system where unexpected energizing, start-up,

  or release of kinetic or stored energy could occur and cause injury or damage, including use of lockout and tagout devices. 

  10.3.16  Fall Protection and Prevention Plan.  List the fall protection system(s) (guardrail, personal fall arrest, safety net) to be used

  on the job, and the steps taken to assure that the fall protection system(s) and their anchorage is designed and installed

  under the supervision of a qualified person, and have the sufficient strength and structural integrity to withstand the potential

  potential impact energy of an employee free falling the distance permitted by the system.

  10.3.17  Fire Protection and Prevention Plan.  Outline the contractor's fire prevention program and steps taken to ensure the

  availability of fire protection and suppression equipment at the job site.

  10.3.18  Severe Weather Plan.  Procedures for ceasing on-site outdoor operations during lightning, high winds or other severe weather.

  10.3.19  Emergency Lighting Plan.  Plan to assure that the egress routes from work areas have adequate light during a power failure.

  10.3.20  Work Site Lighting Plan.  Provide plan for providing adequate illumination of the work areas (e.g. nighttime work).

  10.3.21  Drug and Alcohol Prevention Plan.  Plan for prevention of alcohol and drug abuse by contractor/subcontractor employees.

  10.3.22  Site Sanitation Plan.  Plan for supplying adequate drinking water, toilet facilities, washing facilities and waste disposal,

  and steps taken to ensure all debris is kept cleared from work areas, passageways and stairs, in and around work structures.

  10.3.23  Jacking Operations Plan (if applicable).  Provide plan assuring safe set-up and use of jacks and/or lifting units at the job-site.

  10.3.24  Asbestos Hazard Abatement Plan (if applicable).  Submit a detailed plan of the safety precautions to be taken, equipment to be

  used, and work procedures to be followed in the encapusulation, removal, and proper disposal of materials containing asbestos.

  10.3.25  Material Containing Lead Removal Plan (if applicable).  Submit a detailed job-specific plan of the work procedures to be

  used in the removal of material containing lead including environmental sampling and a description of the method of containment.
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Form Approved
DATA ITEM DESCRIPTION OMB No 0704 0188

 1.  TITLE  2.  IDENTIFICATION NUMBER

Conference Minutes DI-ADMIN-81250A

 3.  DESCRIPTION/PURPOSE

3.1  Conference minutes provide documentation of technical information provided,

and decisions and agreements reached, at meetings.

 4.  APPL DATE YYMMDD  5.  OFFICE OF PRIMARY RESPONSIBILITY (OPR)  6.a.  DTIC REQUIRED  6.b.  GIDEP REQUIRED

931001

 7.  APPLICATION/INTERRELATIONSHIP

7.1  This Data Item Description (DID) contains the format and content preparation

instructions for the data product generated by the specific and discrete task

requirement as delineated in the contract.

7.2  This DID supercedes DI-ADMN-81250

8.  APPROVAL LIMITATION  9.a.  APPLICABLE FORMS  9.b.  AMSC NUMBER

F6969

 10. PREPARATION INSTRUCTIONS

10.1 Format. Contractor format is acceptable. 

10.2 Content.  The minutes shall include the following information:

   a.  A title page containing the following:

     (1)  Title-type of meeting and date

     (2)  Identification of the acquisition (system, equipment, contract number)

          for which the meeting was held.

     (3)  Space for signatures of the designated representatives of the contractor

          and acquistion activity.

     (4)  The name of the contractor and address to which the acquistion activity

          should acknowledge receipt of comments.

    b.  The purpose and objective of the conference.

    c.  The conference location

    d.  A summary of the discussions, decisions, agreements reached, and

        directions of the conference or individual subcommittees thereof.

    e.  A list of attendees by name, rank, rate, grade or position, activity

        represented, activity code, and phone numbers as appropriate.

    f.  Action items resulting from the conference.

STATEMENT A.  Approved for public release; distribution is unlimited.
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DD#1 Complex Final Submission
Portsmouth Naval Shipyard, Kittery, ME

SECTION TABLE OF CONTENTS

DIVISION 43 - PROCESS GAS AND LIQUID HANDLING, PURIFICATION, AND STORAGE
EQUIPMENT

SECTION 43 15 00.00 20

LOW PRESSURE COMPRESSED AIR PIPING (NON-BREATHING AIR TYPE)

04/06

PART 1   GENERAL

  1.1   REFERENCES
  1.2   RELATED REQUIREMENTS
  1.3   SUBMITTALS
  1.4   QUALITY ASSURANCE

PART 2   PRODUCTS

  2.1   LOW PRESSURE COMPRESSED AIR PIPING AND ACCESSORIES
    2.1.1   Steel Piping
    2.1.2   Aluminum Pipe
    2.1.3   Underground Pipe
    2.1.4   Valves
      2.1.4.1   Pressure Reducing Valves
      2.1.4.2   Safety Valves
      2.1.4.3   Ball Valves
    2.1.5   Pressure Gages
    2.1.6   Hangers and Supports
    2.1.7   Quick Disconnect Couplings
    2.1.8   Traps
    2.1.9   Dielectric Unions
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SECTION 43 15 00.00 20

LOW PRESSURE COMPRESSED AIR PIPING (NON-BREATHING AIR TYPE)
04/06

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASME INTERNATIONAL (ASME)

ASME B1.20.1 (2013) Pipe Threads, General Purpose (Inch)

ASME B16.11 (2011) Forged Fittings, Socket-Welding and 
Threaded

ASME B16.3 (2011) Malleable Iron Threaded Fittings, 
Classes 150 and 300

ASME B16.39 (2014) Standard for Malleable Iron 
Threaded Pipe Unions; Classes 150, 250, 
and 300

ASME B16.9 (2012) Standard for Factory-Made Wrought 
Steel Buttwelding Fittings

ASME B31.1 (2014; INT 1-47) Power Piping

ASME B31.9 (2014) Building Services Piping

ASME B40.100 (2013) Pressure Gauges and Gauge 
Attachments

ASME B46.1 (2009) Surface Texture, Surface Roughness, 
Waviness and Lay

ASME BPVC SEC IX (2010) BPVC Section IX-Welding and Brazing 
Qualifications

ASME BPVC SEC VIII D1 (2010) BPVC Section VIII-Rules for 
Construction of Pressure Vessels Division 1

ASTM INTERNATIONAL (ASTM)

ASTM A193/A193M (2015a) Standard Specification for 
Alloy-Steel and Stainless Steel Bolting 
Materials for High-Temperature Service and 
Other Special Purpose Applications

ASTM A194/A194M (2015a) Standard Specification for Carbon 
and Alloy Steel Nuts for Bolts for 
High-Pressure or High-Temperature Service, 
or Both
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ASTM A53/A53M (2012) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless

ASTM D1330 (2004; R 2010) Rubber Sheet Gaskets

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-58 (1993; Reaffirmed 2010) Pipe Hangers and 
Supports - Materials, Design and 
Manufacture, Selection, Application, and 
Installation

MSS SP-69 (2003; Notice 2012) Pipe Hangers and 
Supports - Selection and Application (ANSI 
Approved American National Standard)

NATIONAL FLUID POWER ASSOCIATION (NFLPA)

ANSI/NFLPA T3.12.3 (1992; Rev 2) Pneumatic Fluid Power - 
Pressure Regulator - Industrial Type

PIPE FABRICATION INSTITUTE (PFI)

PFI ES 22 (2013) Color Coding of Piping Materials

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

CID A-A-1689 (Rev B) Tape, Pressure-Sensitive Adhesive, 
(Plastic Film)

CID A-A-58092 (Basic; Notice 1) Tape, Antiseize, 
Polytetrafluoroethylene

CID A-A-60001 (Rev A) Traps, Steam

1.2   RELATED REQUIREMENTS

Section 23 03 00.00 20 BASIC MECHANICAL MATERIALS AND METHODS, applies to 
this section, with the additions and modifications specified herein.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  
Approval by the Architect or Engineer of Record is required for submittals 
with an "AE" designation. When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Pipe or Tubing; G, AE

Fittings; G, AE
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Valves; G, AE

Pressure gages; G, AE

Hangers and supports; G, AE

Quick disconnect couplings; G, AE

Traps; G, AE

Identification labels for piping; G

SD-06 Test Reports

Leak tightness tests; G

SD-07 Certificates

Cleaning and flushing procedures; G

1.4   QUALITY ASSURANCE

Provide work specified in this section, including design, materials, 
fabrication, assembly, erection, installation, and examination, inspection 
and testing of compressed air systems in conformance with ASME B31.9 , as 
modified and supplemented by this specification section and accompanying 
drawings.  In ASME B31.1 , ASME BPVC SEC VIII D1 , and ASME BPVC SEC IX , the 
advisory provisions shall be considered mandatory, as though the word 
"shall" had been substituted for "should" wherever it appears; reference 
to the "authority having jurisdiction" and "owner" shall be interpreted to 
mean the Contracting Officer.

PART 2   PRODUCTS

2.1   LOW PRESSURE COMPRESSED AIR PIPING AND ACCESSORIES

Low pressure compressed air piping and accessories 125 psig at 150 degrees 
F, shall conform to the following:

2.1.1   Steel Piping

a.  Pipe:  ASTM A53/A53M or ASTM A106/A106M, seamless or electric 
resistance welded carbon steel, Schedule 40, black.

b.  Fittings, size 2-1/2 inches and larger:  ASME B16.9 , carbon steel, 
butt welding, schedule 40, or ASME B46.1 , carbon steel welding neck 
flanges, Class 150, ASME B46.1 , flanged fittings, carbon steel, Class 
150, gaskets 1/16 inch oil resistant synthetic rubber ASTM D1330, 
bolts ASTM A193/A193M , Grade B7, and nuts, ASTM A194/A194M , Grade 7.  
Butt welded joints shall be full penetration consumable insert or 
backing ring type.

c.  Fittings, size 2 inches and smaller:  ASME B16.3 , threaded malleable 
iron, Class 150, or ASME B16.11 , forged carbon steel Class 3000 socket 
welding or Class 2000 threaded.  Joints may also be butt welded or 
flanged, as specified for sizes 2-1/2 inches and larger.

d.  Flat-faced steel flanges:  Where connections are made to Class 125 
cast iron flanges with steel flanges, use only flat-faced Class 150 
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steel flanges.

e.  Unions:  ASME B16.39 , Class 1 (300 psig WOG).

2.1.2   Aluminum Pipe

a.  Pipe:  Either AW-6060 with a T51 thermal treatment or AW-6063 with T5 
thermal treatment Chemical composition per ASTM B241 and pressure 
ratings per ASME B31.1.

b.  Fittings:  Fiberglass reinforced plastic grip fittings with stainless 
steel ring in accordance with Z10 CN 18.  Sealing ring shall be NBR 
HD50 or NBR HD70. Confirm to fire resistance of UL94.

2.1.3   Underground Pipe

a.  Pipe:  ASTM A53/A53M or ASTM A106/A106M, seamless or electric 
resistance welded carbon steel, Schedule 40, black.

b. Joints: Joints shall be butt welded underground.

c. Coating: Pipe exterior surface shall be protected by a polyethylene 
(PE) or polyvinyl chloride (PVC) coating suitable for exposure to salt 
water with no effect and comply with AWWA Standard C-209.  The coating 
and primer shall be applied in strict accordance with manufacture's 
application procedures.  The color of the protective coating shall be 
black. Coating shall contain an ultraviolet inhibitor. The basis of 
design is similar to Dura-Bond Polyken Tape with liquid adhesive 
primer. 

2.1.4   Valves

2.1.4.1   Pressure Reducing Valves

ANSI/NFLPA T3.12.3 , with nominal pressure rating of not less than inlet 
system pressure indicated.  Provide pressure reducing valves capable of 
being adjusted to specified flow and pressure, and suitable for intended 
service.  Provide pilot valve for dome loaded type if required for proper 
operation.

2.1.4.2   Safety Valves

ASME BPVC SEC VIII D1  and ASME BPVC SEC IX  Code stamped safety valve), 125 
psig, for unfired pressure vessels, bronze, with threaded or flanged 
connections; factory set and sealed.

2.1.4.3   Ball Valves

Ball valves shall conform to MSS SP-110. Valves shall be rated for not 
less than 175 psi at 200 degrees F, one-piece, threaded connection type, 
full port, constructed of Class A copper alloy.  Balls and stem shall be 
316 stainless steel. 

Valves shall be designed to handle flow in both directions and seal 
equally tight in either direction. Valves shall have full pipe size flow 
areas. Valves with ball seals kept in place by spring washers are not 
acceptable. All valves shall have adjustable packing glands.  Seats and 
seals shall be tetrafluoroethylene.  Valve body construction shall be such 
that the torque from a pipe with a valve in the installed condition shall 
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not tend to disassemble the valve by stripping setscrews or by loosening 
body end inserts or coupling nuts.  Torque from a pipe shall be resisted 
by a one piece body between end connections or by bolts in shear where 
body is of mating flange or surface-bolted construction.

2.1.5   Pressure Gages

ASME B40.100 , Accuracy Grade A, for air, with steel or brass case, and 
nonshatterable safety glass, and a pressure blowout back to prevent glass 
from flying out in case of an explosion.  Gages shall have a 3 1/2 inch 
minimum diameter dial and a dial range of approximately twice working 
pressure.

2.1.6   Hangers and Supports

Provide pipe hangers and supports conforming to MSS SP-58 , MSS SP-69 , and 
ASME B31.1 , except as specified or indicated otherwise.  Furnish zinc 
plated pipe hangers and supports except for copper plated inserts for 
copper piping.  Provide tubing supports of U-shaped steel bolts and nuts 
firmly secured to adequately support structures such as walls, columns, 
floors, or brackets.  Clips shall fit closely around piping but shall have 
sufficient clearance to permit longitudinal movement of piping during 
normal expansion and contraction.  Provide supports at valves, fittings, 
branch lines, outlets, changes in direction, equipment, and accessories.

Utilize internally threaded rivets for connections to internal metal wall 
panels, similar to the basis of design manufacturer Rivnuts by Cardinal 
Components, Inc.

2.1.7   Quick Disconnect Couplings

All brass and suitable for a working pressure of not less than 125 psig.  
Female side of coupling (fixed end) shall have male thread connection with 
automatic shutoff.  Provide male side of coupling with hose stem and ball 
check to bleed pressure from hose and prevent hose whipping.

2.1.8   Traps

CID A-A-60001  to drain water and other liquids from system.  Type of 
traps, as indicated, and rated working pressure not less than system 
operating pressure.

2.1.9   Dielectric Unions

Steel female pipe thread end and copper solder-joint ends, conforming to 
dimensional, strength and pressure requirements of ASME B16.39 , Class 1.  
Steel parts shall be galvanized or plated.  Union shall have a 
water-impervious insulation barrier capable of limiting galvanic current 
to one percent of the short-circuit current in a corresponding bimetallic 
joint.  When dry, it shall also be able to withstand a 600-volt breakdown 
test.

2.1.10   Tetrafluoroethylene Tape

CID A-A-58092  for screw-jointed pipe.
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2.2   SLEEVES

2.2.1   Floor Slabs, Roof Slabs, and Outside Walls Above and Below Grade

Galvanized-steel pipe having an inside diameter at least 1/2 inch larger 
than the outside diameter of the pipe passing through it.  Provide 
sufficient sleeve length to extend completely through floors, roofs, and 
walls, so that sleeve ends are flush with finished surfaces except that 
ends of sleeves for floor slabs shall extend 1/2 inch above finished floor 
surface.  Sleeves located in waterproofed construction shall include 
flange and clamping ring.

2.2.2   Partitions

Galvanized sheet steel, 26 gage or heavier, of sufficient length to 
completely extend through partition thickness with sleeve ends flush with 
partition finished surface.

2.3   VALVE BOX

Provide rectangular concrete design with words "Compressed Air" cast or 
otherwise marked on the cover.  Size shall be large enough for removal of 
valve without removing box.  Provide valve box for areas as follows:

a.  Roads and traffic areas:  Heavy Duty, cast iron cover

b.  Other areas:  Standard duty, heavy steel plate or concrete cover

2.4   IDENTIFICATION LABELS FOR PIPING

Labels for pipes 3/4 inch o.d. and larger shall bear printed legends to 
identify contents of pipes and arrows to show direction of flow.  Except 
that of pipes smaller than 3/4 inch o.d., labels shall have color coded 
backgrounds to signify levels of hazard in accordance with PFI ES 22 .  
Legends and type and size or characters shall also conform to PFI ES 22 .  
Labels shall be made of plastic sheet in conformance with CID A-A-1689  
with pressure-sensitive adhesive suitable for the intended applications or 
they may be premolded of plastic to fit over specific pipe outside 
diameters 3/4 inch and larger.  For pipes smaller than 3/4 inch o.d., 
furnish brass identification tags 1 1/2 inches in diameter with legends in 
depressed black-filled characters.

2.5   FRESH WATER

Fresh water for cleaning, flushing, and testing shall be clean and potable.

PART 3   EXECUTION

3.1   INSTALLATION

Install materials and equipment as indicated and in accordance with the 
manufacturer's recommendations.

3.1.1   Piping

  Unless specifically stated to the contrary, fabrication, assembly, 
welding, and brazing shall conform to ASME B31.1  for all piping of the air 
system.  Piping shall follow the general arrangement shown.  Cut piping 
accurately to measurements established for the work.  Work piping into 
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place without springing or forcing, except where cold-springing is 
specified.  Piping and equipment within buildings shall be entirely out of 
the way of lighting fixtures and doors, windows, and other openings.  
Locate overhead piping in buildings in the most inconspicuous positions.  
Do not bury or conceal piping until it has been inspected, tested, and 
approved.  Where pipe passes through building structure, pipe joints shall 
not be concealed, but shall be located where they may be readily inspected 
and building structure shall not be weakened.  Avoid interference with 
other piping, conduit, or equipment.  Except where specifically shown 
otherwise, vertical piping shall run plumb and straight and parallel to 
walls.  Piping connected to equipment shall be installed to provide 
flexibility for vibration.  Adequately support and anchor piping so that 
strain from weight of piping is not imposed on the equipment.

3.1.1.1   Fittings

Use long radius ells where appropriate to reduce pressure drops.  Pipe 
bends in lieu of fittings may be used for low pressure piping where space 
permits.  Pipe bends shall have a uniform radius of at least five times 
the pipe diameter and must be free from any appreciable flattening, 
wrinkling, or thinning of the pipe.  Mitering of pipe to form elbows, 
notching straight runs to form full sized tees, or any similar 
construction shall not be used.  Make branch connections with welding 
tees, except factory made forged welding branch outlets or nozzles having 
integral reinforcements conforming to ASME B31.1  may be used.

3.1.1.2   Cleaning and Flushing Procedures

Before jointing and erection of piping or tubing, thoroughly clean 
interiors of pipe sections, tube, and components.  In steel pipe, loosen 
scale and other foreign matter by rapping sharply and expel by wire brush 
and swab.  Blow out both steel pipe and copper tube and components with 
compressed air at 100 psig or more.  Maintain cleanliness by closure of 
pipe/tube openings with caps or plugs.  Before making final terminal 
connections, blow out complete system with compressed air at 100 psig or 
more.

3.1.1.3   Changes in Pipe Size

Use reducing fittings for changes in pipe size.  The use of bushings will 
not be permitted.  In horizontal lines, 2 1/2 inches and larger, reducing 
fittings shall be of the eccentric type to maintain the bottom of the 
lines in the same plane.

3.1.1.4   Drainage and Flexibility

Compressed air piping shall be free of unnecessary pockets and pitched 
approximately 3 inches per 100 feet in the direction of flow to low 
points.  Where pipes must be sloped so that condensate flows in opposite 
direction to air flow, slope 6 inches per 100 feet or greater.  Provide 
flexibility by use of fittings, loops, and offsets in piping.  Install 
branches at top of a main to prevent carryover of condensate and foreign 
matter.

3.1.2   Threaded Joints

Where possible use pipe with factory cut threads, otherwise cut pipe ends 
square, remove fins and burrs, and cut taper pipe threads in accordance 
with ASME B1.20.1 .  Threads shall be smooth, clean, and full cut.  Apply 
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thread tape to male threads only.  Work piping into place without 
springing or forcing.  Backing off to permit alignment of threaded joints 
will not be permitted.  Engage threads so that not more than three threads 
remain exposed.

3.1.3   Valves

ASME B31.1 .  Install valves at the locations indicated and elsewhere as 
required for the proper functioning of the system.

3.1.4   Hangers and Supports

Selection, fabrication and installation of piping hangers and supports 
shall conform to MSS SP-58 , MSS SP-69  except that spacing of the hangers 
and supports shall be as per Table I. 

TABLE I.  MAXIMUM SPAN FOR PIPE (FEET-INCHES)

DIAMETER 
INCHES

STD. WT. STEEL 
PIPE SCHEDULE 
40

EX. STRONG 
STEEL PIPE 
SCHEDULE 80

COPPER TUBE 
TYPE K

COPPER TUBE TYPE 
L

1/2 5'-0" 5'-0" 3'-9" 3'-9"

3/4 5'-9" 5'-9" 4'-3" 4'-3"

1 6'-6" 6'-6" 5'-0" 4'-9"

1-1/2 7'-6" 7'-9" 5'-9" 5'-6"

2 8'-6" 8'-6" 6'-6" 6'-6"

2-1/2 9'-3" 9'-6" 7'-3" 7'-0"

3 10'-3" 10'-6" 7'-9" 7'-6"

3-1/2 11'-0" 11'-0" 8'-3" 8'-3"

4 11'-6" 11'-9" 9'-0" 8'-9"

5 12'-9" 13'-0" 10'-0" 9'-6"

6 13'-9" 14'-0" 10'-9" 10'-6"

8 15'-6" 16'-0"

10 17'-0" 17'-6"

12 18'-3" 19'-0"

3.1.5   Pressure Gages

Provide pressure gages with a shut-off valve or petcock installed between 
the gage and the line.
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3.1.6   Cleaning of System

Clean the various system components before final closing as the 
installations are completed.  Remove foreign matter from equipment and 
surrounding areas.  Preliminary or final tests will not be permitted until 
the cleaning is approved by the Contracting Officer.

3.1.7   Pipe Sleeves

Provide pipe sleeves where pipes and tubing pass through masonry or 
concrete walls, floors, roofs, and partitions.  Hold sleeves securely in 
proper position and location before and during construction.  Sleeves 
shall be of sufficient length to pass through entire thickness of walls, 
partitions, or slabs.  Extend sleeves in floor slabs 2 inches above the 
finished floor.  Pack space between the pipe or tubing and the sleeve 
firmly with oakum and caulk both ends of the sleeve with elastic cement.

3.1.8   Floor, Wall, and Ceiling Plates

Provide chromium-plated steel or nickel-plated cast iron plates on pipes 
passing through floors and partitions of finished rooms.  Provide painted 
cast-iron, malleable iron, or steel for other areas.

3.1.9   Flashing for Buildings

Provide flashing in accordance with Section 07 60 00 FLASHING AND SHEET 
METAL where pipes pass through building roofs and outside walls.

3.1.10   Unions and Flanges

Provide unions and flanges where necessary to permit easy disconnection of 
piping and apparatus, and as indicated.  Provide a union for each 
connection having a screwed-end valve.  Provide unions or flanges as 
indicated. Provide unions on piping under 2 inches in diameter, and 
provide flanges on piping 2 inches and over in diameter.  Install 
dielectric unions or flanges between ferrous and non-ferrous piping, 
equipment, and fittings; except that bronze valves and fittings may be 
used without dielectric couplings for ferrous-to-ferrous or non-ferrous to 
non-ferrous connections.

3.1.10.1   Pipe Painting

Paint steel piping per 09 67 23.13 COATING OF STEEL WATERFRONT STRUCTURES.

3.1.11   Identification of Piping

Identify piping in accordance with PFI ES 22 .  Use commercially 
manufactured piping identification labels.  Space identification marking 
on runs not farther apart than 50 feet.  Provide two copies of the piping 
identification code framed under glass and install where directed.

3.1.12   Warning and Identification Tape

Coordinate installation of utility warning and identification tape with 
backfill operation.  Provide tape above buried lines at a depth of 8 to 12 
inches below finish grade.
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3.2   FIELD QUALITY CONTROL

3.2.1   Examinations

3.2.2   Testing

3.2.2.1   General Requirements, Testing

Perform testing after cleaning.  Contractor shall provide everything 
required for tests. Tests shall be subject to the approval of the 
Contracting Officer.  Calibrate the test pressure gages with a dead weight 
tester within 15 days before use and certify by initial and date on a 
sticker applied to dial face.  

3.2.2.2   Hydrostatic Tests and Leak Tightness Tests

a.  Preliminary Preparation

Remove or isolate from the system the compressor, air dryer, filters, 
instruments, and equipment which would be damaged by water during 
hydrostatic tests and reinstall after successful completion of tests.

b.  Performance of Hydrostatic Tests

Hydrostatically test piping systems in accordance with ASME B31.1 .  Vent 
or flush air from the piping system.  Pressurize system for 10 minutes 
with water at one and one-half times design working pressure, then reduce 
to design working pressure and check for leaks and weeps.

c.  Compressed Air Leak Test

After satisfactory completion of hydrostatic pressure test, blow systems 
dry with clean, oil-free compressed air, and test with clean, dry air at 
design working pressure.  Brush joints with soapy water solution to check 
for leaks.  Install a calibrated test pressure gage in piping system to 
observe any loss in pressure.  Maintain required test pressure for a 
sufficient length of time to enable an inspection of joints and 
connections.

3.2.2.3   Operational Tests

Test every compressed air outlet for proof of flow and record pressure 
from each outlet. Report any anomolies under 100 psi.

        -- End of Section --
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	Crane Design Element Which Complies with RequirementTop running bridge cranes shall be CMAA 70 Class D or higher Mean Effective Load Factors shall be estimated to ensure a higher class than class D is not required: 
	Crane Design Element Which Complies with RequirementUnder running cranes shall be CMAA 74 Class D with patented track bridge girders per MMA MH271 Crane runways for under running end trucks shall also be patented track per MMA MH271 Standard structural shapes may be allowed with Navy Crane Center approval: 
	Crane Design Element Which Complies with RequirementStandard commercial hoisttrolley units package hoists shall comply with all SPS requirements in this Sections and be ASME HST class H4 or higher Mean Effective Load Factors shall be estimated to ensure a higher class than H4 is not required If package hoists are used they are required to meet ASME HST1 Electric Chain Hoists HST2 Manual Chain Hoists HST3 Manual Lever Hoists HST4 Electric Wire Rope Hoists Duty Class H4 HST5 Pneumatic Chain Hoists Duty Class A5 or HST6 Pneumatic Wire Rope Hoists Duty Class A5: 
	Crane Design Element Which Complies with RequirementTop running end trucks shall be welded plate boxsections with diaphragms between the wheel pockets: 
	For built up hoists structural members in close proximity to the wire rope drum flanges and designed specifically for the anticipated loads in case of wire rope drum failure shall provide support for the wire rope drum in case of shaft failure The wire rope drum supports shall maintain drum gear tooth engagement with the drive pinion if applicable and allow for engagement of the drum brake: 
	Hoist reeving systems shall be double reeved with left lay and right lay wire ropes equalized by an equalizer bar The wire rope design factor for running rope shall be 6 or higher Single reeved systems and systems using an equalizer sheave are allowed provided the design factor is 10 or higher: 
	The wire rope design factor for standing rope shall be 8 If the standing rope utilizes two or more parts and an equalizer bar for each section boom pendant the design factor may be 5: 
	The hoist shaft fatigue design factor shall be 20 or greater for custom shafting: 
	Wire rope drum and sheave groove depths shall be 0438 and 1150 times the wire rope diameter as a minimum respectively: 
	Hoists of bridge under running cantilever gantry and semi gantry cranes shall have one of their two springset hoist brakes act directly on the wire rope drum or act independently of the primary hoist drive train as described in paragraph 271l  A mechanical load brake may be substituted for the electromechanical brake not acting on the wire rope drum: 
	Hoists of portal and floating cranes shall be equipped with three springset brakes each with a minimum rating of 130 percent of the rated load hoisting torque One of these brakes or sets of brakes shall act directly on the wire rope drum The brake acting on the wire rope drum shall function as described in paragraph 271l but shall not set when the controller is returned to neutral: 
	Hoists shall be equipped with a brake that shall act to stop and hold the wire rope drum through a torque path separate from the primary brake either directly on the wire rope drum or act independently of the primary hoist drive train Brakes acting directly on the wire rope drum shall be either the caliper disc or band type Single or multiple caliper disc brakes shall be applied to one or two discs bolted to the drum Band brakes shall be applied to the drum barrel Where there is a single path of torque transfer between the hoist motor and the wire rope drum a broken shaft detection system BSDS or equivalent system shall be provided that upon detecting a loss of hoist drive train continuity shall immediately stop and hold the wire rope drum The brake acting to stop and hold the wire rope drum shall set immediately in the event of loss of power or crane shutdown See also paragraph 2421m: 
	When hoist wire rope drums are provided with a failsafe caliper disc brake system the following requirements shall be met 1 The brake controls shall employ a failure detection system to set the disc brake mechanism whenever there is a 5 percent change in the ratio of drum shaft to motor shaft speeds 2 The disc brake mechanism shall have a torque rating of not less than 150 percent of rated load hoisting torque at the point of application and shall be designed such that failure of any single actuator would allow the remaining actuators to function 3 The energy which would have to be absorbed with no contribution from the other brakes in the drive train and dissipated during an emergency stop shall be taken into consideration 4 Metal components shall be steel with the exception of the brake housing which may be gray or ductile cast iron 5 The brake pads shall be a nonasbestos material: 
	When transferrable trolleys carriers are utilized with under running cranes the following additional features shall be provided 1 Limit switches shall be used to indicate when two bridge structures are properly aligned for trolley transfer and shall prevent activation of the associated interlock system unless the bridges are properly aligned 2 Limit switches shall prevent disengaging the bridge interlock when the trolley position spans the bridge junction and prevent bridge movement if the interlock is not disengaged 3 Limit switches shall activate an indication system that shows the operator the status of the interlock system including when the bridges are not aligned when the bridges are aligned when the interlock is engaged and when the interlock is not engaged 4 Limit switches shall slow the trolley to 10 percent of its rated speed as it approaches the trolley end stops and transitions through the bridgetobridge junction 5 The trolley end stops shall be mechanically configured such that they can be disengaged only when a bridge is aligned to a mating bridge structure: 
	Crane hoist drives shall incorporate an overspeed detection system such that when an overspeed event is detected it immediately sets the hoist brakes and deenergizes or dynamically brakes the hoist motor: 
	Hoists that work over spent fuel water pools shall be equipped with a second lower limit switch wired independent of the directional contactors and of the primary limit switch such that its activation will result in the removal of power from the motor and set the brakes via a hoist line contactor or mainline contactor A threeposition springreturned keyed bypass switch should be included in the design The keyswitch shall allow for bypassing of the primary lower limit switch to allow for testing of the secondary limit switch and shall allow resetting of the secondary upper limit switch prior to resuming operation During resetting of the secondary lower limit the hoist shall operate in the raising direction only: 
	Cranes shall be designed to allow for manually lowering the load in the event of emergent conditions This may require repositioning of the bridge trolley boom or crane as necessary: 
	A misspool limit switch shall be used to detect improper spooling of the hoist rope onto the wire rope drum The switch shall prevent further hoisting but shall allow lowering: 
	An unbalanced load limit switch shall be provided to detect potential unequal loading of the wire ropes on double reeved hoists with equalizer bars Upon detection of an unbalanced load the limit switch shall prevent further hoist motion The switch shall automatically clear once the load is balanced otherwise further hoist motion shall require the use of a keyed bypass switch to override the limit switch: 
	Cranes equipped with wireless controls have additional requirements beyond those of paragraph 2525 1 The crane startup may be made by an infrared IR link 2 The cranes shall be equipped with a backup means of wired control The backup means of shall be accessible and useable regardless of bridge or trolley location in the facility 3 The part of the wireless control that performs the stop function shall be designed to Category 3 or higher for safety performance as defined in clause 624 of EN 95411996 It is noted that in ANSI ECMA 15 this requirement is a should 4 Where wireless controls are used on cranes with transferable trolleys the bridge and any trolley mounted on that bridge shall electronically interlock with the remote unit such that the remote unit will not operate any other bridge The bridge must be capable of operation without a trolley: 
	Gray cast iron load bearing parts shall not be utilized Gray cast iron load controlling parts may be allowed with Navy Crane Center approval Drive components of hoiststhose that transmit the driving torque braking torque and their supportshousings including the wire rope drum and bearing housingssupports shall be steel Exceptions are permitted for brake wheels and discs which may be ductile or malleable cast iron and speed reducer and electric motor housings which may be ductile or malleable cast iron or aluminum These ductile and malleable cast iron and cast aluminum components shall have a minimum elongation of 5 percent in 200 inches Package hoisttrolley units shall be equipped with forged steel wheels: 
	Mobile cranes require minimal modifications from their standard commercial configuration other than a wire rope design factor of 10 or greater on running rope and 8 or 5 as noted above or greater on standing rope This requirement may be satisfied either by derating the crane or replacing the original wire rope with one of higher strength However mobile crane types models and options should be carefully researched and selected in order to provide the most reliable and redundant safety systems available eg 3rd wrap detectors outrigger span detectors etc Additionally the Lifting Standard requires specific mobile crane testing criteria that will require applicable load charts to be downrated accordingly Consult the applicable paragraph in the Lifting Standard on RSPC Mobile cranes that will handle fuel require specific options or modifications and prior approval of Navy Crane Center Freefall capability is prohibited on SPS mobile cranes: 
	Trolleys and bridge end trucks of top running bridge cranes and other cranes with such top running components shall be analyzed for the applicable seismic forces and shall be equipped with seismic restraints Depending on the particular crane design and seismic zone the restraints may be required against both lateral dislodgment and liftoff The restraints may engage the rail head or the flange of the structural rail support member If restraints engage the rail head an analysis showing the rail system will withstand this loading is required The seismic analysis shall be performed using the methodology of ASME NOG1 Section 4150 for an SSE except that the damping factor in the vertical direction for the trolley and bridge structures shall be 4 percent The damping factor in the vertical direction of the load and load block shall be 7 percent Under running cranes do not require seismic analysis: 
	Portal cranes shall be analyzed for the applicable seismic forces In addition the king pin for portal cranes that rotate on roller path and king pin assemblies shall be designed for the total shear load due to the horizontal seismic force: 
	When the specific activity area requires a high degree of cleanliness external structural welds of indoor cranes shall be smooth so that they will not tear a cotton cloth when scrubbed on them to permit complete removal of any radioactive contamination that may have been accidentally released and deposited on them: 
	Cast steel sockets in both outdoor and indoor installations shall meet the following minimum values of fracture toughness Those cast of carbon steel shall have a minimum fracture toughness of 15 footpounds at 10 degrees Fahrenheit those cast of alloy steel 30 footpounds at 10 degrees Fahrenheit The values of fracture toughness shall be determined by Charpy Vnotch tests on sockets from the same lot Sockets shall have a minimum breaking strength that is five times the manufacturers rated safe working load  Forged steel sockets shall meet the same material requirements of RRC271 as shackles  Stainless steel sockets shall be forged from austentitic stainless steel meeting the requirements of ASTM A314 for material composition: 
	Under running trolleys shall have provisions to prevent the trolley from dropping more than one inch in case of wheel or axle failure: 
	Motor rotors armatures and commutators of hoist motors shall be press fitted and keyed to motor shafts: 
	The crane shall be designed to prevent uncontrolled lowering or dropping of the load due to operator error or incapacitation For example spring return pushbuttons or switches are acceptable provided that an incapacitated operator cannot activate the controls by falling onto them Cab operated cranes shall be equipped with deadman controls other than foot operated or alternatively with a seat for a backup operator: 
	Hoisting equipment shall be designed to guard the hoist wire rope to prevent pinching snagging or other damage at the side of the hoist drum or between the hoist drum crane structure and any other adjacent equipment: 
	Electric drives shall utilize motors of either the AC squirrel cage type or DC shunt wound type based upon the particular application: 
	Bridge and trolley drives shall be provided with brakes or noncoasting mechanical drives: 
	Cranes designated for fuel removal and discharge operations shall have the capability of being limited to a slow speed or microspeed for those operations eg keyed switch: 
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