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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

List of Contract Drawings is contained on NAVFAC Drawing Sheets #12,729,658
and 12,729,659 which are Sheets (G-003 & G-004) of the contract drawings.

1.3   SUPPLEMENTARY DRAWINGS

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

1.3.1   Reference Drawings

The reference drawings are intended only to show the original construction 
and previous repairs done to the Bulkheads. The drawings are to only be 
used for reference pertaining to the original design and may not reflect 
the existing conditions found in the field.  Drawings are the property of 
the Government and shall not be used for any purpose other than that 
intended by the contract. The drawings are provided in electronic PDF 
format. 

Note: Some of pier have been renumbered since the time of their original 
construction.  The original and current number system is as follows:

Current                   Original
Pier 3T                    AFDM 07     
Pier 04                    Pier 24
Pier 05                    Pier 25
Pier 5T                    AFDM 10 & AFDM 47
Pier 06                    Pier 02
Pier 07                    Pier 03

The reference drawings include:

Pier 3T - Boring Logs - 1974
Pier 04 - Bulkhead - Record Drawings 1976
Pier 05 - Bulkhead - Record Drawings 1974
Pier 5T - Bulkhead - Record Drawings 1980
Pier 5T Extension - Bulkhead - Record Drawings 1982
Pier 6 - Bulkhead - Record Drawings 1999
Pier 6 - Bulkhead - Amendment 2 1999
Pier 7 - Bulkhead - Record Drawings 2001
Pier 6 & 7 Bulkhead Repairs - 2011
Small Craft Basin - Breakwater - Record Drawings 2003
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1.3.2   Boring Logs

The Government does not guarantee that borings indicate actual conditions, 
except for the locations and the time that they were made.  

    -- End of Document --

DOCUMENT 00 01 15  Page 2



20141343301

PART 1   GENERAL

1.1   CONTRACT LINE ITEMS

CLIN DESCRIPTION
ESTIMATED 
QUANTITY UNIT

UNIT 
PRICE AMOUNT

0001 AA

1 Job LS $_______ $_______

DOCUMENT 00 22 13.00 20

SUPPLEMENTARY INSTRUCTIONS TO OFFERORS

Price for the furnishing all labor, material, equipment, 
testing, disposal of waste, supervision for Project  
#13070817, CEP175 AND Z308 BULKHEAD 
REPAIRS, complete in accordance with the drawings and 
specifications, but excluding work described in Bid Items 
0001AB through 0001AP.

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. Prince includes the following:

Basis of Bid for Item (CLIN) 0001 shall be the Total Amount for Item 0001, (Items 0001AA through 0001AP) 
for Project #13070817, CEP175 AND Z308 BULKHEAD REPAIRS, in accordance with the drawings and 
specifications.  
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CLIN
0001 AB

DESCRIPTION
ESTIMATED 
QUANTITY UNIT

UNIT 
PRICE AMOUNT

0001 ABa REPAIR TYPES 1 & 2; PLATFORM SPALL 
REPAIR BOTTOM & UPPER CORNER 400 SF $_______ $_______

0001 ABb REPAIR TYPE 3 - CRACK REPAIR 100 SF $_______ $_______

0001 Abc REPAIR TYPE 4; SHEET PILE & 
UNDERWATER SPALL REPAIR 480 SF $_______ $_______

0001 ABd REPAIR TYPE 5; DETERIORATED 
REINFORCEMENT:

(i)  Lap Splice for #4 & #5 Bars/Ties/Stirrups 750 LF $_______ $_______

(ii)  Lap Splice for #6 & #7 750 LF $_______ $_______

(iii) Welded Repair for #5 & #6 Bars/Ties/Stirrups 200 LF $_______ $_______

(iv) Welded Splice for #7 & #8 100 LF $_______ $_______

(vi) Mechanical Splice for #6, #7 & #8 100 LF $_______ $_______
0001 ABe REPAIR TYPE 6; PILE CAP SPALL REPAIR - 

CORNER & FASCIA 500 SF $_______ $_______
0001 ABf REPAIR TYPES 7; PILE CAP SOFFIT REPAIR 

100 SF $_______ $_______
0001 ABg REPAIR TYPE 8 & 9 CONCRETE PILE CAP 

TOP & DECK REPAIR 120 SF $_______ $_______
0001 ABh REPAIR TYPE 10; CURB REPLACEMENT 60 LF $_______ $_______
0001 ABi REPAIR TYPE 11; CURB REPAIR 25 SF $_______ $_______
0001 ABj REPAIR TYPE 12; CLEAT REPLACEMENT 4 EA $_______ $_______
0001 ABk REPAIR TYPE 13; EXPANSION JOINT REPAIR

10 LF $_______ $_______
0001 ABl SEALING GAPS BETWEEN CONCRETE 

SHEET PILE SECTION PRIOR TO GROUT 
INJECTION 500 LF $_______ $_______

Price for the furnishing all labor, material, equipment, testing,  disposal of waste, supervision, and incidental 
related work in connection with concrete repairs included with Project  #13070817, CEP175 AND Z308 
BULKHEAD REPAIRS complete in accordance with drawings and specifications and in accordance with 
the following schedule:
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CLIN DESCRIPTION
ESTIMATED 
QUANTITY UNIT

UNIT 
PRICE AMOUNT

0001 AC

18,500 SF $_______ $_______

CLIN DESCRIPTION
ESTIMATED 
QUANTITY UNIT

UNIT 
PRICE AMOUNT

0001 AD

5,000 GAL $_______ $_______

Price for the furnishing all labor, material, equipment, 
testing, waste disposal, supervision, and incidental 
related work in connection with the provision and 
placement of expansive foam fill upon completion of the 
grout curtain repairs to fill any remaing void beneath the 
relieving platform included in Project  #13070817, 
CEP175 AND Z308 BULKHEAD REPAIRS, complete 
in accordance with drawings and specifications and in 
accordance with the following schedule:

Price for furnishing all labor, material, equipment, 
testing, core drilling through the existing relieving 
platform, waste disposal, supervision, and incidental 
related work in connection with the provision and 
placement of horizontal and vertical "SQUARE 
FOOTAGE" of in-place soil curtain grouting system 
repair behind existing CEP175 Bulkhead included in 
Project  #13070817, CEP175 AND Z308 BULKHEAD 
REPAIRS to the depths and width indicated, complete in 
accordance with drawings and specifications and in 
accordance with the following schedule:
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CLIN DESCRIPTION
ESTIMATED 
QUANTITY UNIT

UNIT 
PRICE AMOUNT

0001 AE

2,500 SF $_______ $_______

CLIN DESCRIPTION
ESTIMATED 
QUANTITY UNIT

UNIT 
PRICE AMOUNT

0001 AF

12,000 TONS $_______ $_______

CLIN DESCRIPTION
ESTIMATED 
QUANTITY UNIT

UNIT 
PRICE AMOUNT

0001 AG

7,650 CY $_______ $_______

Price for the furnishing all labor, material, equipment, 
testing, waste disposal, supervision, and incidental 
related work in connection with the provision and 
placement of horizontal and vertical "SQUARE 
FOOTAGE" of in-place soil curtain grouting system 
repair behind existing Z308 Bulkhead included in Project  
#13070817, CEP175 AND Z308 BULKHEAD REPAIRS 
to the depths and width indicated, complete in 
accordance with drawings and specifications and in 
accordance with the following schedule:

Price for the furnishing all labor, material, equipment, 
testing, disposal of waste, supervision, and incidental 
related work in connection the provision and placement 
of bedding stone, beneath the marine mattresses and rip-
rap, included in Project  #13070817, CEP175 AND Z308 
BULKHEAD REPAIRS required to bring the river 
bottom up to the elevations and slopes identified 
complete in accordance with drawings and specifications 
and in accordance with the following schedule:

Price for the furnishing all labor, material, equipment, 
testing,  disposal of waste, supervision, and incidental 
related work in connection with provision and placement 
of stone filled marine mattress mattresses included in 
Project  #13070817, CEP175 AND Z308 BULKHEAD 
REPAIRS to the elevation and slope identified including 
all materials, equipment, labor and waste disposal 
complete in accordance with drawings and specifications 
and in accordance with the following schedule:
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CLIN DESCRIPTION
ESTIMATED 
QUANTITY UNIT

UNIT 
PRICE AMOUNT

0001 AH

1,000 TONS $_______ $_______

CLIN DESCRIPTION
ESTIMATED 
QUANTITY UNIT

UNIT 
PRICE AMOUNT

0001 AI

25 TONS $_______ $_______

Price for the furnishing all labor, material, equipment, 
testing, disposal of waste, supervision, and incidental 
related work in connection with the provision and 
placement of stone rip-rap at Patriot's Point included in 
Project  #13070817, CEP175 AND Z308 BULKHEAD 
REPAIRS to the elevation slope identified, complete and 
in accordance with drawings and specifications and in 
accordance with the following schedule:

Price for the ABOVE AND BEYOND complete removal 
and disposal of items and material already contained in 
CLIN 0001AA to be demolished and identified as 
"existing",  "missing", or "broken", consisting furnishing 
all labor, material, equipment, testing,  disposal, 
supervision, and incidental related work in connection to 
demolish various lengths of exposed, partially embedded, 
or completely buried timber pile stubs, timbers, concrete 
rubble, steel section & plates, or any other type of debris 
or rubble found as a direct result of the contractor's 
underwater preconstruction survey.  Work will only be 
performed at the direction of the Contracting Officer  
because these items may adversely affect the new work.  
Demolition and disposal shall be performed in same 
manner as described in drawings and specifications and 
the following schedule: 
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CLIN DESCRIPTION
ESTIMATED 
QUANTITY UNIT

UNIT 
PRICE AMOUNT

0001 AJ

150 CY $_______ $_______

CLIN DESCRIPTION
ESTIMATED 
QUANTITY UNIT

UNIT 
PRICE AMOUNT

0001 AK

250 CY $_______ $_______

Price for the excavation and disposal of Contaminated 
Soil discovered below planned excavation depths of 
CLIN 0001A and the provision of "select fill" required to 
replace the contaminated material.   The price shall 
include furnishing all labor, material, equipment, testing, 
waste disposal, supervision, and incidental related work 
in connection.  Work will only be performed at the 
direction of the Contracting Officer and work and 
materials shall be performed and provided in same 
manner as described in  drawings and specifications and 
the following schedule:

Price for the excavation and disposal of Unsuitable 
Subgrade Soil (Undercut) discovered below planned 
excavation depths of CLIN 0001A and the provision of 
"select fill", OVER AND ABOVE the excavation and fill 
requirements already contained in CLIN 0001AA.  The 
price shall include furnishing all labor, material, 
equipment, testing, waste disposal, supervision, and 
incidental related work in connection.  Work will only be 
performed at the direction of the Contracting Officer and 
work and materials shall be performed and provided in 
same manner as described in  drawings and specifications 
and the following schedule:
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CLIN DESCRIPTION
ESTIMATED 
QUANTITY UNIT

UNIT 
PRICE AMOUNT

0001 AL

150 CY $_______ $_______

CLIN DESCRIPTION
ESTIMATED 
QUANTITY UNIT

UNIT 
PRICE AMOUNT

0001 AM

200 CY $_______ $_______

CLIN DESCRIPTION
ESTIMATED 
QUANTITY UNIT

UNIT 
PRICE AMOUNT

0001 AN

200 CY $_______ $_______

Price to furnish all labor, material, equipment, testing , 
waste disposal, supervision, and incidental related work 
in connection with the saw cutting, demolition, removal 
and disposal of concrete or asphalt pavement required 
ABOVE AND BEYOND the work contained in CLIN 
0001AA.  Work shall be in the same manner as described 
in the drawings and specifications:

Price to furnish all labor, material, equipment, testing , 
waste disposal, supervision, and incidental related work 
in connection with the provision and compaction of 
Aggregate Base Course material required ABOVE AND 
BEYOND the work contained in CLIN 0001A.  Work 
shall be in the same manner as described in the drawings 
and specifications:

Price to furnish all labor, material, equipment, testing , 
waste disposal, supervision, and incidental related work 
in connection with the provision and compaction of 
bituminous pavement (BM, IM) required ABOVE AND 
BEYOND the work contained in CLIN 0001AA.  Work 
shall be in the same manner as described in the drawings 
and specifications:
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CLIN DESCRIPTION
ESTIMATED 
QUANTITY UNIT

UNIT 
PRICE AMOUNT

0001 AO

240 HRS $_______ $_______

CLIN DESCRIPTION
ESTIMATED 
QUANTITY UNIT

UNIT 
PRICE AMOUNT

0001 AP

40 HRS $_______ $_______

$_______
CLIN Items (0001AA ‐ 0001AP)

This applies only to 100% work shutdown, not 
previously identified in the contract, resulting from 
Government activities (not a direct result of MMPA 
compliance), for more than (2) hours and in cases where 
the contractor is unable to shift manpower and  
equipment to other productive contract work. The 
Contractor shall notify the Contracting Officer 
immediately of a pending shutdown if directed by any 
other government official so that the Contracting Officer 
has the opportunity to avoid or mitigate the down time. 
Price for hourly rate for down time resulting from 
government activities on or adjacent to this site that will 
require the contractor to stop work and completely 
evacuate his personnel from the job site. Hourly rate 
price includes all costs associated with  vacating the job 
site complete in accordance with the following schedule: 

Total Amount for Item 0001

This applies only to 100% work shutdown, not 
previously identified in the contract, resulting from 
required compliance with the Marine Mammal Protection 
Plan (MMPP) for all applicable waterborne construction 
operations. Delays shall be based upon an accumulation 
of individual "down-time" totaled for each delay and then 
rounded up the next "whole" hour.  The hourly rate price 
includes all costs associated with work stoppage 
complete in accordance with the following schedule:
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1.2 DEMOLITION AND CONSTRUCTION NOTES:

a.

b.

c.d.

d.

CLIN 0001AA & 0001AI - Miscellaneous timbers, anticipated to be to be found in this area, typically 
measure 12"x12" in cross section and vary in length.  An assumed 20-30 foot embedment length for pile 
stubs.  Timbers, debris, and concrete, rubble, steel shapes and plates, or other miscellaneous items will be 
found located on the river bottom down to a depth of 15 feet below the river bottom.  The contractor shall 
assume that all recovered timber pile sections and timbers have been dual treated with creosote, CCA, or a 
combination of both treatments and have section loss and decay due to fungal rot or marine borer 
infestation.  Debris and rubble which may be encountered can range between 2.0 and 20 cubic feet.   
Contractor shall remove much soil from items prior to disposal and segergate all material from CLIN 0001A 
material for Contracting Officer verification.   

For CLIN 0001AB  THROUGH 0001AI the final unit quantity shall be based upon the results of the 
preconstruction survey and Contracting Officer's approval prior to beginning any demolition or providing 
repairs or construction.

Contractors shall base their bid on the demolition and repair quantities identified on the drawings and 
additional provisions identified in the contract plans and specifications. Due the time delay from the 
government's initial inspection, adjustments been made to some of the bid quantities to account for 
variances that may have occurred. Final payment quantities shall validated with the submission and 
verification of the contractor pre and post construction surveys.

For CLIN Items 0001AO and 0001AP, the defined "Unit Priced" is for only 100% work shutdowns which 
are not previously identified in the contract are the result of unforeseen Government activities and/or 100% 
work shutdown due to MMPA compliance. They pertain to only those work stoppages, during typical work 
day hours, in which the contractor has already begun his work but is then directed  by  the Contracting 
Officer or due to MMPA required compliance to halt his operations due to that activity. The subject "Unit 
Priced Bid Item(s)" do not extend beyond the typical working hours of a normal business day and all shall 
require approval as directed by the Contracting Officer.
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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 Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals
Salvage Plan; G
Preconstruction Fender System Survey; G

1.2   WORK COVERED BY CONTRACT DOCUMENTS

1.2.1   Project Description

The work includes bulkhead repairs consisting of the provision of a 
jet-grouted soil curtain wall behind the existing bulkhead; provision of 
marine mattresses on top of stone fill for existing sheet pile toe 
stabilization; provision of composite sheet pile, seawall repairs by 
concrete replacement and/or shotcrete, cleat replacement; demolition of the 
existing timber and composite fender system and it's repair by provision of 
prestressed concrete fender piles and steel weldments, provision of 
composite fender piles, reinstallation of salvaged composite fender piles; 
provision of timber chocks, wales, and blocking, provision of corner 
protection; provision of ladders; pavement demolition with the excavation 
of fill material behind the existing bulkhead, provision of filter fabric, 
stabilization fabric, backfilling, compaction, asphalting, and re-striping 
of parking in the area of excavation; provision of grading and seeding in 
disturbed grassy area; and incidental related work.

1.2.2   Location

The work shall be located at Norfolk Naval Station CEP-175 and Z-308 
Bulkheads as indicated on the contract drawings.  The exact location will 
be shown by the Contracting Officer.

1.3   OCCUPANCY OF PREMISES

Bulkhead, piers, and buildings will be occupied during performance of work 
under this Contract.

Before work is started, arrange with the Contracting Officer a sequence of 
procedure, means of access, space for storage of materials and equipment, 
and use of roadways, parking areas, waterways, and approaches.

1.4   EXISTING WORK

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

SECTION 01 11 00  Page 1



CEP-175 and Z-308 Bulkhead Repairs 1370817

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.

1.5   LOCATION OF UNDERGROUND UTILITIES

Obtain digging permits prior to start of excavation, and comply with 
Installation requirements for locating and marking underground utilities.  
Contact local utility locating service a minimum of 48 hours prior to 
excavating, to mark utilities, and within sufficient time required if work 
occurs on a Monday or after a Holiday.  Verify existing utility locations 
indicated on contract drawings, within area of work.

Verify existing electrical and communication conduits and equipment which 
run on or along side of the bulkhead walls which may be affected by the 
demolition or repairs.

Identify and mark all other utilities not managed and located by the local 
utility companies including storm outfalls.  Scan the construction site 
with Ground Penetrating Radar (GPR), electromagnetic, or sonic equipment, 
and mark the surface of the ground, concrete, and paved surface where 
existing underground utilities or utilities encased in pier structures are 
discovered.  Verify the elevations of existing piping, utilities,and any 
type of underground or encased obstruction not indicated, or specified to 
be removed, that is indicated or discovered during scanning, in locations 
to be traversed by piping, ducts, and other work to be conducted or 
installed.  Verify elevations before installing new work closer than 
nearest manhole or other structure at which an adjustment in grade can be 
made.

1.5.1   Notification Prior to Excavation

Notify the Contracting Officer at least 15 days prior to starting 
excavation work.  The contractor will have to coordinate the temporary 
closure of parking areas with the Ship Support Officer through the 
Construction Manager.

1.5.2   Welding, and Burning Permits

  ACTIVITY                            SUBMISSION DATE 
  Burning Permits                     15 calendar days prior to work
  Welding and/or Hot Work Permits     15 calendar days prior to work

Permits shall be posted at a conspicuous location in the construction area.

Burning of trash or rubbish is not permitted at on project site.

1.6   SALVAGE MATERIAL AND EQUIPMENT

Items designated by the construction documents or indicated by the 
Contracting Officer to be salvaged and reinstalled shall remain the 
property of the Government.  Segregate, itemize, deliver and off-load the 
salvaged property at the Government designated storage area located within 
4 miles of the construction site until these items can be reinstalled by 
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the contractor as part of this contract.

Provide a salvage plan, listing material and equipment to be salvaged, and 
their storage location.  Maintain property control records for material or 
equipment designated as salvage.  Use a system of property control that is 
approved by the Contracting Officer.  Store and protect salvaged materials 
and equipment until disposition by the Contracting Officer.

1.7   1.8   PRECONSTRUCTION SURVEYS

The contractor shall conduct a preconstruction fender system survey prior 
to demolition and construction.  Refer to specification section SECTION 01 
45 02, "NAVFAC QUALITY CONTROL."

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.
        -- End of Section --
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SECTION 01 14 00

WORK RESTRICTIONS
11/11

PART 1   GENERAL

1.1   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.  The following shall be submitted in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

List of Contact Personnel; G

1.2   NOTIFICATIONS AND PERMITTING REQUIREMENTS

The Naval Station falls within the NSN Chambers Field Class D airspace.  
Restrictions apply to specific crane heights to protect flight operations 
and therefore notifications and approvals from the Federal Aviation 
Administration (FAA) and NSN Chambers Field Air Operations shall be 
required.

Construction at the Naval Station or adjacent waterways requires the 
notification, submission of permits, and approval Federal, State, and Local 
organization prior to beginning any operation that affects the waterways, 
river bottom, or generates underwater noise.

Prior to beginning any operation that that utilizes cranes or may generate 
underwater noise, ensure at all notifications have been made and all 
permits have been obtained.

1.3   SPECIAL SCHEDULING REQUIREMENTS

1.3.1   CONSTRUCTION PHASING OF THE WORK

The  Demolition and Construction will be phased into separate "Quadrants" 
along the CEP175 Bulkhead and the Z308 Bulkhead.  To ensure contractor 
access to his work site and to minimize impact to naval operations, work 
quadrants shall be as follow:

CEP175 Bulkhead:

Quadrant 1 - STA 00+00 to STA 07+60
Quadrant 2 - STA 07+60 to STA 13+00
Quadrant 3 - STA 13+00 to STA 19+45
Quadrant 4 - STA 19+45 to STA 25+00

Z308 Bulkhead:

Quadrant 5 - STA 37+00 to STA 42+40
Quadrant 6 - STA 42+40 to STA 40+50

The length of each quadrant is designated by the Station Foot Marks 
represent on the drawings and the width of each quadrant to be worked and 
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defined by the required pavement demolition and repairs along the backside 
of each bulkhead.     

The contractor shall limit his operations to within the boundaries 
established by each designated "Quadrant" and shall complete all the 
required demolition and construction, to the acceptance of the Contracting 
Officer, prior to commencing work in the next "Quadrant" within each 
separate Bulkhead. It will be possible to work one Quadrant from each 
Bulkhead at the same time. Contractor shall coordinate his efforts so that 
Z308 salvaged fender system materials will available for reuse as required 
for the CEP175 quadrant that material will be used for.  

At time of award, the Contracting Officer and Contractor, in agreement, 
shall determine actual sequence of operations for best completing the 
work.  For bidding purposes and in event an alternate sequence can not be 
established, the following sequence will be as follows:

I)   Quadrant  6 
II)  Quadrants 5 & 3
III) Quadrant 2
IV)  Quadrant 1
V)   Quadrant 4

The contractor shall provide the Contracting Officer written notification, 
a minimum of 15 calendar days, prior to commencing construction on the 
subsequent "Quadrant" to allow for the government to coordinate and 
schedule naval vessel, shore-side equipment, and material relocations.

The contractor shall schedule and coordinate his work, at or near the pier 
heads, so that at least one lane of traffic may enter and exit the pier 
gate during the all phases of construction unless prior approval is 
requested and approved by the Contracting Officer.  If it is required to 
completely limit vehicular access to the pier, the contractor shall 
schedule and coordinate this work with the Contracting Officer and Port 
Operations so the work may be accomplished with a minimum delay of of 
access, but in any event, access shall be restored within 48 hours.  
Government personnel access shall be maintained at all times. 

1.3.2   SPECIAL CONSTRUCTION SEQUENCING REQUIREMENTS

1.3.2.1   Soil Curtain and Grout Pressure Injection Operations

The loss of fill material in front of portions of the CEP175 will require 
work to be complete prior to beginning the actual grout injection behind 
the existing sheet pile.  In areas of grout injection (STA 07+60 to STA 
17+75), the fender piles are to be provided prior to depositing the stone 
fill and marine mattresses are to installed and work completed prior to 
beginning grouting operations.  The seawall repairs, for these areas, 
should also be completed to secure the fender piles and to provide 
additional containment  protection for waste run-off from the grouting 
operation. 

1.3.3   WORK STOPPAGE DURING HOLIDAYS

Due to Holiday Berthing, no demolition or construction work shall occur 
between the 15 November and January 15 of any calendar year that would 
affect ship berthing or naval operations.  For bidding purposes, the 
quadrants affected by the holiday work stoppage are designated as Quadrants 
2, 3, 5, & 6.  The contractor will have to completely vacated and remove 
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all waterborne material storage and equipment from the waterways from these 
areas during the dates identified unless otherwise directed by the 
Contracting Officer. Shore-side work may still occur so long as naval 
operations are not affected.

1.3.4   RELOCATION OF NAVAL AND CONTRACTOR ASSETS BETWEEN QUADRANTS

Naval asset relocations will not occur during weekends or Holidays.  For 
bidding purposes the contractor shall anticipate a (2) "work day" delay for 
all of his operations between the completion of one "Quadrant" and the 
commencement of work at the subsequent "Quadrant" to allow for the 
relocation of naval assets.

The contractor shall have to relocate his materials and equipment, from the 
affected waterways and shore side, to allow for vessel and government 
stored materials and equipment to be relocated prior to each Quadrant 
change.  Contractor's mobilization and demobilization costs, for each 
quadrant shift and time delay for naval relocations, shall be included in 
the total contract price. 

1.4   SPECIAL CONTRACT CONDITIONS

(a) The Contractor shall make provisions for the storage of equipment 
and materials on barges if there is not sufficient room along the 
bulkhead quadrant assigned to the contractor while he's working.  
There will be a shore side laydown area made available for the 
contractor's office trailer upon award of the contract.  The site 
will be identified after award of the contract and will be within 
(2) miles of the worksite.  The contractor shall provide all 
security and fencing for his laydown area and shall provide all 
metering and utility hooks to his trailers.  The  site will have 
to be returned to their original condition upon completion of the 
contract. 

(b) The adjacent Piers and Bulkheads shall remain in operation and the 
contractor shall conduct his operations so as to cause the least 
possible interference with normal naval operations.  Only the 
"Quadrant" the contractor required to perform his work will be 
close to naval berthing operations.  

(c) The contractor shall perform his field inspections and 
preconstruction surveys at his earliest convenience subject to 
bulkhead quadrant  availably.  The contractor shall have to 
coordinate these inspections with Port Operations through the 
Contracting Officer.

                
  (d) During the contract period for this project additional 

construction contracts may be under construction which involve 
work by other contractors within and adjacent to this construction 
site. The contractor shall carefully schedule and coordinate his 
work with the other contracts so as to offer no interference or 
delay to the other contractors and so as not to damage or rework 
the work of other contractors. 

                      
(e) Interference with Navigation: The contractor shall conduct his 

operation so as to cause no interference with normal operations of 
the activity.  Contractor's floating assets shall not affect ship 
berthing operations on adjacent piers and it may become necessary 
to shift or interrupt construction operations to accommodate the 
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movement of vessels upon direction of the Contracting Officer.

Maintain complete control of the movement of floating equipment 
and material. Loose floating equipment and material are not 
permitted. Secure floating equipment which may get loose and 
become a hazard to navigation.  

In addition to "DFARS 252.236-7002, Obstruction of Navigable 
Waterways," obtain from the Port Operations Officer and the 
Security Office at the Naval Base via the Contracting Officer, 
permission to use waterways and the regulations and directives 
governing such usage. Submit a watercraft list with a description 
of crafts, including sizes, types, numbers and boat crew for 
approval.  Contractor shall require a marine radio in order to 
remain in constant contact with Port Operations.

(f) Special Fire Provisions: The contractor will be furnished a list 
of fire and safety regulations pertaining to the station and the 
piers, and he shall conform to the requirements set forth at all 
times.  

(g) Permission to interrupt any Activity roads, railroads, and/or 
utility service shall be requested in writing a minimum of 15 
calendar days prior to the desired date of interruption.

(h) Permission to interrupt any utility service shall be requested in 
writing at least fifteen business days in advance and approval of 
the Contracting Officer shall be received before any service is 
interrupted.  Interruptions of utility services will be allowed 
only when they will cause no interference with the operations of 
the activity. All utility cutovers shall be made after normal 
working hours or on weekends; anticipated costs shall be included 
in the bid.

NOTE: Utilities identified in the contract documents or found 
during the contractor's inspections running along the bulkhead and 
underground, which are not identified as abandoned, or inactive, 
should assume to be live.  If conditions are observed that may 
pose danger, report conditions to the Contracting Officer as soon 
as possible for direction.  

i.  Throughout the duration of this contract, there will be government 
activities on and adjacent to this site that will require the 
contractor to stop work and vacate his personnel and equipment 
from the site.  These activities include, but are not limited to, 
ship movements, change of command ceremonies, fueling and movement 
of ammunition.    

1.5   BULKHEAD LOAD LIMITS

There are crane operational and weight handling restrictions along the entire 
waterfront.

The contractor shall not exceed a 200 pounds per square foot live load, 
within 15 feet of the bulkhead until all repairs have been completed.  
Vehicle and weight handling equipment axle loads shall not exceed AASHTO 
HS-20 load rating requirements. Maintain a minimum of 6 feet of fill between 
surface loads and the tie rods or provide sufficient cribbing and bridging to 
protect the tie rods from damage.   
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The contractor shall provide calculations, signed by a licensed professional 
engineer from the state of Virginia, when in the determination of the 
Contracting Officer, the placement of equipment or materials may be excessive 
or may approach the allowable loading.

1.6   CONTRACTOR ACCESS AND USE OF PREMISES

1.6.1   Activity Regulations

Ensure that Contractor personnel employed on the Activity become familiar 
with and obey Activity regulations including safety, fire, traffic and 
security regulations.  Keep within the limits of the work and avenues of 
ingress and egress.  Wear hard hats and personal protection equipment in 
designated areas.  Do not enter any restricted areas unless required to do 
so and until cleared for such entry.  The Contractor's equipment shall be 
conspicuously marked for identification

1.6.1.1   Subcontractors and Personnel Contacts

Provide 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.

1.6.1.2   Identification Badges and Installation Access

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 Base Pass and 
Identification Office.  Costs for obtaining passes through the NCACS are 
the responsibility of the Contractor.  One-day passes, issued through the 
Base 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). Immediately report instances of lost or stolen 
badges to the Contracting Officer.  

a.  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 Base 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 
NCACS is available at http://www.rapidgate.com 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.
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b.  One-Day Passes:  Participation in the NCACS is not mandatory, 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.

1.6.1.3   Personnel Entry Approval

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

1.6.1.4   No Smoking Policy

Smoking is prohibited on the pier, along the waterfront, and within or 
outside of all buildings on installations under the cognizance of NAVFAC 
except in designated smoking areas.  This applies to existing piers, 
buildings, buildings under construction and buildings under renovation.  
Discarding tobacco materials other than into designated tobacco receptacles 
is considered littering and is subject to fines.  The Contracting Officer 
will identify designated smoking areas.

1.6.2   Working Hours

Regular working hours must consist of an period established or approved of 
by the Contractor Officer, excluding Government holidays.

1.6.3   Work Outside Regular Hours

Work outside regular working hours requires Contracting Officer approval.  
Make application 15 calendar days prior to such work to allow arrangements 
to be made by the Government for inspecting the work in progress

1.6.4   Occupied Pier(s)

The Contractor shall be working on an existing pier which is occupied.  Do 
not enter any areas of the pier or approach naval vessels without prior 
approval of the Contracting Officer.

1.6.5   Utility Cutovers and Interruptions

a.  Make utility cutovers and interruptions after normal working hours or 
on Saturdays, Sundays, and Government holidays.  Conform to procedures 
required in the paragraph "Work Outside Regular Hours."

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

c. Interruption to water, sanitary sewer, telephone service, electric 
service, fire alarm, and "pure" water shall be considered utility 
cutovers pursuant to the paragraph entitled "Work Outside Regular 
Hours."  Contact Code 99 NRMD for additional guidance when working 
around "pure" water piping or connections.

d.  Operation of Station Utilities:  The Contractor shall not operate nor 
disturb the setting of control devices in the station utilities system, 
including water, sewer, electrical, and communications.  The Government 
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will operate the control devices as required for normal conduct of the 
work.  The Contractor shall notify the Contracting Officer giving 
reasonable advance notice when such operation is required.

1.7   SECURITY REQUIREMENTS

Contract Clause "FAR 52.204-2, Security Requirements and Alternate II,"
"FAC 5252.236-9301, Special Working Conditions and Entry to Work Area," and
the following apply:

1.8   Naval Base, Norfolk, VA

a.  Contractor registration.  Register with the Base Police Truck 
Investigation Team, located behind pass and ID Office (Bldg CD-9) 
on Hampton Boulevard, Naval Air Station, Norfolk, VA 23511-5000, 
telephone number (757) 322-2979.

b.  Storage and office trailer registration.  Register storage and 
office trailers to be used on base with the truck investigation 
team.  Trailers shall meet State law requirements and shall be in 
good condition.

(1)  Trailers shall be lockable and shall be locked when not in 
use.

(2)  Trailers shall have a sign in the lower left hand corner of 
left door of trailer with the following information:  Company 
name, address, registration number of trailer or vehicle 
identification number, location on base, duration of contract or 
stay on base, contract number, local on-base phone number, 
off-base phone number of main office, and emergency recall person 
and phone number.

c.  Equipment markings.  Equipment owned or rented by the company 
shall have the company name painted or stenciled on the equipment 
in a conspicuous location.  Rented equipment is to be 
conspicuously marked with a tag showing who rented the equipment.  
Register the equipment with the truck investigation team.

d.  Procedure information.  For additional information regarding 
registration procedures, contact the Officer in Charge of 
Construction at (757) 445-1463 or Base Police at (757) 444-8856.

PART 2   PRODUCTS

Not Used.

PART 3   EXECUTION

Not Used

        -- End of Section --
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SECTION 01 20 00.00 20

PRICE AND PAYMENT PROCEDURES
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.

U.S. ARMY CORPS OF ENGINEERS (USACE)

EP-1110-1-8 (2009) Construction Equipment Ownership 
and Operating Expense 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

Schedule of Prices; G

1.3   SCHEDULE OF PRICES

1.3.1   Data Required

Within 15 calendar days of notice of award, 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.  Costs shall be summarized and totals 
provided for each construction category.

1.3.2   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 all 
demolition and repair work, downtime due to anticiplated delays due to 
berth changes, and include incidental work.  

1.4   CONTRACT MODIFICATIONS

In conjunction with the Contract Clause "DFARS 252.236-7000, Modification 
Proposals-Price Breakdown," and where actual ownership and operating costs 
of construction equipment cannot be determined from Contractor accounting 
records, equipment use rates shall be based upon the applicable provisions 
of the EP-1110-1-8.
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1.5   CONTRACTOR'S INVOICE AND CONTRACT PERFORMANCE STATEMENT

1.5.1   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 
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. 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.

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.

1.5.2   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. 

1.5.3   Final Invoice

a. A final invoice shall be accompanied by the certification required by 
DFARS 252.247.7023 TRANSPORTATION OF SUPPLIES BY SEA, and 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 
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Final Release Form and required certification of Transportation of 
Supplies by Sea must be provided directly to the respective Contracting 
Officer prior to submission of the final invoice. Once receipt of the 
original Final Release Form and required certification of 
Transportation of Supplies by Sea has been confirmed by the Contracting 
Officer, the Contractor shall then submit final invoice and attach a 
copy of the Final Release Form and required certification of 
Transportation of Supplies by Sea in WAWF.

c. Final invoices not accompanied by the Contractor's Final Release and 
required certification of Transportation of Supplies by Sea will be 
considered incomplete and will be returned to the Contractor.

1.6   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.

1.6.1   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."

1.6.2   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.

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,precast/prestressed 
concrete products, plastic lumber (e.g., fender piles/curbs), and 
high-voltage electrical cable. Materials not acceptable for payment 
include consumable materials such as nails, fasteners, conduits, gypsum 
board, glass, insulation, and wall coverings.
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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.

f. Materials to be considered for progress payments prior to installation 
shall be stored either in the Continental United States.  Other 
locations are subject to written approval by the Contracting Officer.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

Not Used

        -- End of Section --
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SECTION 01 30 00

ADMINISTRATIVE REQUIREMENTS
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.

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2014) 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

View Location Map; G

Progress and Completion Pictures; G

1.3   VIEW LOCATION MAP

Submit, prior to or with the first digital photograph submittals, a sketch 
or drawing indicating the required photographic locations.  Update as 
required if the locations are moved.

1.4   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, digital photographs, 1600x1200x24 bit true color 800x600 minimum 
resolution in JPEG file format 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.  Submit with the monthly invoice two sets of digital photographs, 
each set on a separate compact disc (CD) or data versatile disc (DVD), 
cumulative of all photos to date.  Indicate photographs demonstrating 
environmental procedures.  Provide photographs for each month in a separate 
monthly directory and name each file to indicate its location on the view 
location sketch.  Also provide the view location sketch on the CD or DVD as 
a digital file.  Include a date designator in file names.  Cross reference 
submittals in the appropriate daily report.  Photographs provided are for 
unrestricted use by the Government.

1.5   MINIMUM INSURANCE REQUIREMENTS

Provide the minimum insurance coverage required by FAR 28.307-2 LIABILITY,  
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during the entire period of performance under this contract.  Provide other 
insurance coverage as required by State law.

1.6   SUPERVISION

1.6.1   Minimum Communication Requirements

Have at least one qualified superintendent, or competent alternate, capable 
of reading, writing, and conversing fluently in the English language, on 
the job-site at all times during the performance of contract work.  In 
addition, if a Quality Control (QC) representative is required on the 
contract, then that individual must also have fluent English communication 
skills.

1.6.2   Superintendent Qualifications

The project superintendent must have a minimum of 10 years experience in 
construction with at least 5 of those years as a superintendent on projects 
similar in size and complexity.  The individual must be familiar with the 
requirements of EM 385-1-1 and have experience in the areas of hazard 
identification and safety compliance.  The individual must be capable of 
interpreting a critical path schedule and construction drawings.  The 
qualification requirements for the alternate superintendent are the same as 
for the project superintendent.  The Contracting Officer may request proof 
of the superintendent's qualifications at any point in the project if the 
performance of the superintendent is in question.

For routine projects where the superintendent is permitted to also serve as 
the Quality Control (QC) Manager as established in Section 01 45 00.10 20 
QUALITY CONTROL FOR MINOR CONSTRUCTION, the superintendent must have 
qualifications in accordance with that section.

1.6.2.1   Duties

The project superintendent is primarily responsible for managing and 
coordinating day-to-day production and schedule adherence on the project.  
The superintendent is required to attend partnering meetings, and quality 
control meetings.  The superintendent or qualified alternative must be 
on-site at all times during the performance of this contract until the work 
is completed and accepted.

1.6.3   Non-Compliance Actions

The Project Superintendent is 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.  No part of the time 
lost due to such stop orders is acceptable as the subject of claim for 
extension of time for excess costs or damages by the Contractor.

1.7   PRECONSTRUCTION MEETING

After award of the contract but prior to commencement of any work at the 
site, 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 or earned value 
report, shop drawings, and other submittals, scheduling programming, 
prosecution of the work, and clear expectations of the "Interim DD Form 
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1354" Submittal.  Major subcontractors who will engage in the work must 
also attend.

1.8   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 End User (who will occupy the 
facility), the Government Design and Construction team and Subject Matter 
Experts, the Installation, 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.

1.8.1   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 FEAD/ROICC office or the Contractor).  

The Initial Informal Partnering Session will be conducted and facilitated 
using electronic media (a video and accompanying forms) provided by the 
Contracting Officer.  

The Partners will determine the frequency of the follow-on sessions.

1.9   ELECTRONIC MAIL (E-MAIL) ADDRESS

Establish and maintain electronic mail (e-mail) capability along with the 
capability to open various electronic attachments as text files, pdf files, 
and other similar formats.  Within 10 days after contract award, 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 or terrorist threats.  
Multiple email addresses are not 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).  Promptly notify the Contracting Officer, in writing, of 
any changes to this email address.

PART 2   PRODUCTS

Not Used
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PART 3   EXECUTION

Not Used

        -- End of Section --
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SECTION 01 32 16.00 20

SMALL PROJECT CONSTRUCTION PROGRESS SCHEDULES
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 Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Construction Schedule; G

SD-07 Certificates

Monthly Updates; G

1.2   ACCEPTANCE

Prior to the start of work, prepare and submit to the Contracting Officer 
for acceptance a construction schedule in the form of a Network Analysis 
Schedule (NAS) in accordance with the terms in Contract Clause "FAR 
52.236-15, Schedules for Construction Contracts," except as modified in 
this contract.

The acceptance of a Baseline Construction Schedule is a condition precedent 
to:

a. The Contractor starting work on the demolition or construction stage(s) 
of the contract.

b. Processing Contractor's invoice(s) for construction activities/items of 
work.

c. Review of any schedule updates.

Submittal of the Baseline Schedule, and subsequent schedule updates, must 
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 must be accomplished, and 
accurately reflects the work that has been accomplished and how it was 
sequenced (as-built logic).

1.3   SCHEDULE FORMAT

1.3.1   Network Analysis Schedule (NAS)

Use the critical path method (CPM) to schedule and control project 
activities.  Prepare and maintain project schedules using Primavera P6 or 
Microsoft Project 2010.  Importing data into the scheduling program using 
data conversion techniques or third party software will be cause for 
rejection of the submitted schedule.  Build the schedule as follows:
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a.  The Project Schedule must show submittals, Government review periods, 
material/equipment delivery, utility outages, all on-site construction, 
inspection, testing, and closeout activities. Government and Contractor 
on-site work activities must be driven by calendars that reflect 
Saturdays, Sundays and all Federal Holidays as non-work days.

b.  With the exception of the Contract Award and End Contract milestone 
activities, no activities must be open-ended; each activity must have 
predecessor and successor ties.  No activity must have open start or 
open finish (dangling) logic.  Minimize redundant logic ties.  Once an 
activity exists on the schedule it must not be deleted or renamed to 
change the scope of the activity and must not be removed from the 
schedule logic without approval from the Contracting Officer.  While an 
activity cannot be deleted, where said activity is no longer applicable 
to the schedule but must remain within the logic stream for historical 
record, it can be changed to a milestone.  Any such change must be 
documented in the milestone's "Notebook", including a date and 
explanation for the change.  The ID number for a deleted activity must 
not be re-used for another activity.

c.  Each activity must be assigned its appropriate Responsibility Code 
indicating responsibility to accomplish the work indicated by the 
activity, Phase Code and Work Location Code.

d.  Date/time constraint(s) and/or lags, other than those required by the 
contract, are not allowed unless accepted by the Contracting Officer.  
Include as the last activity in the contract schedule, a milestone 
activity named "Contract Completion Date".

1.3.1.1   Primavera P6 Settings and Parameters

Primavera P6 settings and parameters which must be used in preparing the 
Baseline Schedule are as follows.  Deviation from these settings and 
parameters, without prior consent of the Contracting Officer, is cause for 
rejection of schedule submission.

a.  General: Calendars and Activity Codes are defined or established at the 
"Project" level, not the "Global" level.

b.  Admin Drop-Down Menu, Admin Preferences, Time Periods Tab:

(1) Time periods for P6 must be set to 8.0 Hours/Day, 40.0 Hours/Week, 
172.0 Hours/Month and 2000.0 Hours/Year.

(2) Use assigned calendar to specify the number of work hours for each 
time period: Must be checked.

c.  Project Level, Dates Tab:

(1) Set "Must Finish By" date to "Contract Completion Date".

d.  Project Level, Defaults Tab:

(1) Duration Type: Set to "Fixed Duration & Units".

(2) Percent Complete Type: Set to "Physical".

(3) Activity Type: Set to "Task Dependent".
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(4) Calendar: Set to "Standard 5 Day Workweek".  Calendar must reflect 
Saturday, Sunday and all Federal holidays as non-work days.  
Alternative calendars may be used with Contracting Officer 
approval.

e.  Project Level, Calculations Tab:

(1) Activity percent complete based on activity steps: Must be Checked.

(2) Reset Remaining Duration and Units to Original: Must be Checked.

(3) Subtract Actual from At Completion: Must be Checked.

(4) Recalculate Actual units and Cost when duration percent complete 
changes: Must be Checked.

(5) Link Actual to Date and Actual This Period Units and Cost: Must be 
Checked.

f.  Project Level, Settings Tab:

(1) Define Critical Activities: Check "Total Float is less than or 
equal to" and add "0d".

g.  No on-site construction activity Must have durations in excess of 20 
working days.

1.3.1.2   Microsoft Project 2010 Settings and Parameters

The Network must have a minimum of 30 construction activities.  No on-site 
construction activity must have durations in excess of 20 working days.

1.3.1.3   Cost Loading Microsoft Project 2010 Schedules

Assign material, labor and equipment costs to their respective Construction 
Activities.  Material and equipment costs for which payment will be 
requested in advance of installation must be assigned to their respective 
procurement activity (i.e. the material/equipment on-site activity).  
Evenly disperse overhead and profit to each activity over the duration of 
the project.  Cost loading must total to 100 percent of the value of the 
contract.

a.  Submit an Earned Value Report with each schedule update showing 
activity budget, cost percent complete, earned amount and cost to 
complete as directed by the Contracting Officer.

b.  With each schedule submission, provide a Schedule Variance control 
(SVC) diagram showing:

(1) Cash Flow S-Curves indicating planned project cost based on 
projected early and late activity finish dates.

(2) Earned Value to-date.  Revise Cash Flow S-Curves when the contract 
is modified, or as directed by the Contracting Officer.

1.3.2   Schedule Submittals and Procedures

Submit Network Analysis Schedules (NAS) and updates in hard copy and on 
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electronic media that is acceptable to the Contracting Officer. Submit an 
electronic back-up of the project schedule in an import format compatible 
with the Government's scheduling program.

1.4   SCHEDULE MONTHLY UPDATES

Update the Construction Schedule at monthly intervals or when the schedule 
has been revised. The updated schedule must be kept current, reflecting 
actual activity progress and plan for completing the remaining work. Submit 
copies of purchase orders and confirmation of delivery dates as directed by 
the Contracting Officer.

a.  Narrative Report: Provide with schedule updates.  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

(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, and critical 
path

(5) Status of Contract Completion Date and interim milestones;

(6) Current and anticipated delays (describe cause of delay and 
corrective actions(s) and mitigation measures to minimize);

(7) 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.

1.5   CONTRACT MODIFICATION

Submit a Time Impact Analysis (TIA) with each cost and time proposal for a 
proposed change.  TIA must 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 must be in both narrative and schedule form.  The narrative 
must define the scope and conditions of the change; provide start and 
finish dates of impact, successor and predecessor activity to impact 
period, responsible party, describe how it originated, and how it 
impacts the schedule.  The schedule submission must consist of three 
native files:

(1) Fragnet used to define the scope of the changed condition

(2) Most recent accepted schedule update as of the time of the 
proposal or claim submission that has been updated to show all 
activity progress as of the time of the impact start date.

(3) The impacted schedule that has the fragnet inserted in the updated 
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schedule and the schedule "run" so that the new completion date is 
determined.

b.  If the impact has not occurred within 30 calendar days, TIA procedure 
must be reduced to the most basic level possible to still reflect a 
reasonable assessment of the result of a delay, representing actual 
conditions as they occurred.

c.  All TIAs must include any mitigation, and must determine the 
apportionment of the overall delay assignable to each individual 
delay.  The associated narrative must clearly describe the findings in 
a chronological listing beginning with the earliest delay event.

(1) Identify types of delays as follows:

(a) Excusable Delay: Force-Majeure (e.g. weather) - Contractor may 
receive time extension, but time will not be compensable.

(b) Inexcusable Delay: Contractor Responsibility - Contractor must 
not receive time extension.

(c) Compensable Delay: Government Responsibility - Contractor may 
receive compensable time extension.

(2) If a combination of delay types occurs, it is considered 
Concurrent Delay, which is defined in the following combinations:

(a) Excusable Delay and Compensable Delay results in Excusable 
Delay

(b) Excusable Delay and Inexcusable Delay results in Inexcusable 
Delay

(c) Compensable Delay and Inexcusable Delay results in Excusable 
Delay

d.  Submit Data disks containing the narrative and native schedule files.

e.  Unless the Contracting Officer requests otherwise, only conformed 
contract modifications must be added into the Project NAS.

1.6   3-WEEK LOOK AHEAD SCHEDULE

The Contractor must prepare and issue a 3-Week Look Ahead schedule to 
provide a more detailed day-to-day plan of upcoming work identified on the 
Construction Schedule.  The work plans must be keyed to activity numbers 
when a NAS is required 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 Construction Schedule on an electronic spreadsheet program and printed 
on 8-1/2 by 11 inch sheets as directed by the Contracting Officer.  
Activities must 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 must be delivered to the Contracting Officer no later than 8 
a.m. each Monday and reviewed during the weekly CQC Coordination or 
Production Meeting.
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1.7   CORRESPONDENCE AND TEST REPORTS:

All correspondence (e.g., letters, Requests for Information (RFIs), 
e-mails, meeting minute items, Production and QC Daily Reports, material 
delivery tickets, photographs) must reference Schedule Activities that are 
being addressed.  All test reports (e.g., concrete, soil compaction, weld, 
pressure) must reference Schedule Activities that are being addressed.

1.8   ADDITIONAL SCHEDULING REQUIREMENTS

Any references to additional scheduling requirements, including systems to 
be inspected, tested and commissioned, that are located throughout the 
remainder of the Contract Documents, are subject to all requirement of this 
section.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

        -- End of Section --
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SECTION 01 33 00

SUBMITTAL PROCEDURES
05/11

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 shall 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.

A submittal register showing items of equipment and materials for when 
submittals are required by the specifications is provided as "Appendix A - 
Submittal Register".

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 start of construction (work).

Certificates of insurance

Surety bonds

List of proposed Subcontractors

List of proposed products
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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

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 for use in 
producing the product and as 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.  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

Design calculations, mix designs, analyses or other data pertaining to 
a part of work.

SECTION 01 33 00  Page 2



CEP-175 and Z-308 Bulkhead Repairs 1370817

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.  Unless specified in another section, testing must have 
been within three years of date of contract award for the project.

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 document purpose is 
to further promote the 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.

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.
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SD-11 Closeout Submittals

Documentation to record compliance with technical or administrative 
requirements or to establish an administrative mechanism.

Submittals required for Guiding Principle Validation (GPV) or Third 
Party Certification (TPC).

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.

Interim "DD Form 1354" with cost breakout for all assets 30 days prior 
to facility turnover.

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, 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 Contractor QC approval.  
Submit the following in accordance with this section.

SD-01 Preconstruction Submittals

Submittal Register; G

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."

1.5   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 Commanding Officer, Navy Public Works 
Department, Attn: Code PRW215, Building A-81, 9324 Virginia Ave., Norfolk, 
Virginia 23511-3095, submittals required in the technical sections of this 
specification, including shop drawings, and product data.  One copy of the 
transmittal form for all submittals shall be forwarded to the Resident 
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Officer in Charge of Construction.

Unless otherwise directed, submit all correspondence, submittal register, 
daily reports, submittals, shop drawings, and Requests for Information 
(RFI's) in PDF electronic format via e-mail or CD-ROM.  Government e-mail 
services cannot receive attachments larger than 5 MB.  All submittals 
smaller than 5 MB shall be submitted via e-mail.  All submittals that are 
larger than 5 MB shall be submitted via CD-ROM or separated in parts 
smaller than 5 MB.  All review comments, notations, and action items will 
be prescribed on the PDF submitted and returned electronically.

NOTE: Any submittal or shop drawing, which can not be clearly read or 
defined on a 8 1/2" x 14" piece of paper or is too large to send via e-mail 
shall be delivered by mail to all parties identified above.  Submit paper 
copies in quantities and as directed in this specification section. 

The Designer of Record will review and approve for the Contracting Officer 
those submittals reserved for Contracting Officer approval to verify 
submittals comply with the contract requirements.

1.6   PREPARATION

1.6.1   Transmittal Form

Transmit each submittal to office of approving authority.  Transmit 
submittals with transmittal form prescribed by Contracting Officer 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.

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.
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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.

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 3 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.

Submit drawings PDF format.

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 
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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.

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.

h.  Sample Installation:  100 square feet.

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 
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condition at time of use.

Recording of Sample Installation:  Note and preserve the notation of area 
constituting sample installation but remove notation at final clean up of 
project.

When color, texture or pattern is specified by naming a particular 
manufacturer and style, include one sample of that manufacturer and style, 
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 
a bound volume for submittals containing numerous pages.

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 in a complete bound volume.

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

Unless submitted in electronic format.  Submit six copies of submittals of 
shop drawings requiring review and approval only by QC organization and 
seven copies of shop drawings requiring review and approval by Contracting 
Officer or Approving Authority.

1.7.2   Number of Copies of SD-03 Product Data and SD-08 Manufacturer's  
Instructions

Submit in compliance with quantity requirements specified for shop drawings.

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.
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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

Submit in compliance with quantity requirements specified for shop drawings.

1.7.5   Number of Copies SD-06 Test Reports and SD-09 Manufacturer's Field 
Reports

Submit in compliance with quantity and quality requirements specified for 
shop drawings other than field test results that will be submitted with QC 
reports.

1.7.6   Number of Copies of SD-10 Operation and Maintenance Data

Submit three 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 three sets of administrative submittals.

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 only 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.
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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, including the 
DOR's written analysis and approval.  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.

1.9.3   Warranting that Variations are Compatible

When delivering a variation for approval, Contractor, including its 
Designer(s) of Record, 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 15 working 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 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. 

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 (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.

Column (g) Contractor Submit Date:  Scheduled date for approving 
authority to receive submittals.
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Column (h) Contractor Approval Date:  Date Contractor needs 
approval of submittal.

Column (i) Contractor Material:  Date that Contractor needs 
material delivered to Contractor control.

1.10.2   Contractor Use of Submittal Register

Update the following fields 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.

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, except as noted on drawings; resubmission 
required"; "Resubmit"

"D" - "Returned by separate correspondence"; "Completed"

"E" - "Disapproved (See attached)"; "Resubmit"

"F" - "Receipt acknowledged"; "Completed"

"G" - "Other (Specify)"; "Resubmit"

"X" - "Receipt acknowledged, does not comply with contract 
requirements"; "Resubmit"
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1.10.5   Copies Delivered to the Government

Deliver one copy of submittal register updated by Contractor to Government 
with each invoice request.  Deliver in electronic format, unless a paper 
copy is requested by Contracting Officer.

1.11   SCHEDULING

Schedule and submit concurrently submittals covering component items 
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 15 working days 
for submittals for QC Manager approval and 20 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.
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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.

When acceptability of a submittal is dependent on conditions, items, or 
materials included in separate subsequent submittals, submittal will be 
returned without review.

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 N40085-XX-X-XXXX, 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)
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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."

"I hereby certify that the (material) (equipment) (article) shown and 
marked in this submittal and proposed to be incorporated with contract 
Number N40085-XX-X-XXXX, 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.

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.

Unless electronic format is utilized.  Upon completion of review of 
submittals requiring Government approval, stamp and date approved 
submittals.  3 copies of the approved submittal will be retained by the 
Contracting Officer and 2 copies of the submittal will be returned to the 
Contractor.

1.12.1   Review 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.
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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 OR REJECTED 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, 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/ACCEPTED 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.

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 
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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.  No payment for materials incorporated in 
the work will be made if all required Designer of Record or required 
Government approvals have not been obtained.  No payment will be made for 
any materials incorporated into the work for any conformance review 
submittals or information only submittals found to contain errors or 
deviations from the Solicitation or Accepted Proposal.

1.17   PROGRESS SCHEDULE

1.17.1   Project Network Analysis

Submit the initial progress schedule within 21 calendar days of notice to 
proceed.  Schedule is to be updated and resubmitted monthly beginning 7 
calendar days after return of the approved initial schedule.  Updating to 
entail complete revision of the graphic and data displays incorporating 
changes in scheduled dates and performance periods.  Redlined updates will 
only be acceptable for use as weekly status reviews.

Contractor to provide a single point contact from his on-site organization 
as his Schedule Specialist.  Schedule Specialist is to have the 
responsibility of updating and coordinating the schedule with actual job 
conditions.  Schedule Specialist to participate in weekly status meetings 
and present current information on the status of purchase orders, shop 
drawings, off-site fabrication, materials deliveries, Subcontractor 
activities, anticipated needs for Government furnished equipment, and any 
problem which may impact the contract performance period.

Include the following in the project network analysis:

a.  Graphically display with the standard network or arrow diagram capable 
of illustrating the required data.  Drafting to be computer generated 
on standard 24 by 36 inch (nominal size) drafting sheets or on small 11 
by 17 inch minimum sheets with separate overview and detail breakouts.  
Provide a project network analysis that is legible with a clear, 
consistent method for continuations and detail referencing.  Clearly 
delineate  the critical path on the display.  Clearly indicate the 
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contract milestone date on the project network analysis graphic display.

b.  Data is to be presented as a separate printout on paper or, where 
feasible, may be printed on the same sheet as the graphic display. Data 
is to be organized in a logical coherent display capable of periodic 
updating.

c.  Include within the data verbal activity descriptions with a numerical 
ordering system cross referenced to the graphic display.  Additionally, 
costs (broken down into separate materials and costs), duration, early 
start date, early finish date, late start date, late finish date, and 
float are to be detailed for each activity.  A running total of the 
percent completion based on completed activity costs versus total 
contract cost is to be indicated.  A system for indicating scheduled 
versus actual activity dates and durations is also to be provided.

d.  Sufficient detail to facilitate the Contractor's control of the job and 
to allow the Contracting Officer to readily follow progress for 
portions of the work should be shown within the schedule.

1.18   STATUS REPORT ON MATERIALS ORDERS

Within 15 calendar days after notice to proceed, submit, for approval by 
the Contracting Officer, an initial material status report on all materials 
orders.  This report will be updated and re-submitted every 14 calendar 
days as the status on material orders changes.

Report to include list, in chronological order by need date, materials 
orders necessary for completion of the contract.  The following information 
will be required for each material order listed:

a.  Material name, supplier, and invoice number.

b.  Bar chart line item or CPM activity number affected by the order.

c.  Delivery date needed to allow directly and indirectly related work to 
be completed within the contract performance period.

d.  Current delivery date agreed on by supplier.

e.  When item d exceeds item c, the effect that delayed delivery date will 
have on contract completion date.

f.  When item d exceeds item c, a summary of efforts made by the Contractor 
to expedite the delayed delivery date to bring it in line with the 
needed delivery date, including efforts made to place the order (or 
subcontract) with other suppliers.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

Not Used

        -- End of Section --
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SECTION 01 35 13

SPECIAL PROJECT PROCEDURES
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.

Code of Federal Regulations  (UFC)

CFR Title 14 PART 77 (2015) Efficient Use, and Preservation of 
the Navigable Airspace

U.S. FEDERAL AVIATION ADMINISTRATION (FAA)

FAA AC 70/7460-1K (2007; Rev K) Obstruction Marking and 
Lighting 

Department of the Navy - 
Naval Station Norfolk Operational Instruction

NAVSTANORVAINST 11130.1  (2014) Crane or Tall Structure Erection in 
Vicinity of Naval Station Norfolk (NSN) 
Chambers Field

1.2   GENERAL

1.2.1   Naval Station Norfolk Chambers Field (KNGU)

Naval Station Norfolk Chambers Field, consists of an 8,000-foot runway, a 
heliport, and 12 helipads, is located within Class D airspace.  This 
airspace encompasses an area within a 4.3-nautical-mile (nm) radius from 
the center of Naval Station Airfield and extends upward to, but not 
including, 2,000 feet above ground level (AGL).  General guidance 
concerning height ceiling restriction are included with the definitions 
unless more stringent requirements are identified by the FAA.

1.2.1.1   Notice of Proposed Construction or Alteration (FAA)

In accordance with 49 U.S.C., Section 44718 and CFR Title 14 PART 77, the 
contractor shall file notice and submit to the FAA a completed 
FAA Form 7460–1, Notice of Proposed Construction or Alteration.  

The contractors operations may also be subject to the licensing 
requirements of the Federal Communications Commission (FCC), you must 
submit notice to the FAA on or before the date that the application is 
filed with the FCC.

Subpart B of part CRFR 77 identifies when construction or alteration 
requires or does not require notice.

Upon submission the FAA will conducted an aeronautical study under the 
provisions of 49 U.S.C., Section 44718 and if applicable 
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Title 14 of the Code of Federal Regulations, part 77 to determine if the 
equipment or temporary structure exceeds obstruction standards and my pose 
a hazard to air navigation. 

If the crane does not exceed any obstruction standards, a determination is 
issued and no coordination is necessary by the FAA.  When a crane causes an 
increase in Instrument Flight Rules (IFR) minimums the lowest possible 
height will be determined and the the maximum permissible height for the 
crane, equipment, or temporary structures.

More information and forms are available in electronic and PDF format at 
the FAA regional offices and on the Internet at the following website:

     https://oeaaa.faa.gov/oeaaa/external/portal.jsp   

(a) The FAA encourages online submission. FAA notifications can be filed 
electronically at: https://oeaaa.faa.gov.  

(b) If unable to file electronically, forward a paper copy of the 
FAA Form 7460-1 to the Mail Processing Center in Fort Worth, Texas (the 
address and the form are available on the website).

1.3   DEFINITIONS AND OBSTACLE HEIGHT - NSN CHAMBERS FIELD

a.  "Primary" surface - The primary surface for KNUG is considered the
runway lateral clearance zone. The runway lateral clearance
zone is the horizontal distance which extends 750 feet
perpendicularly from the runway centerline. Obstacle heights
within the Primary zone are restricted to the ground
surface level: 0-ft Above Ground Level (AGL). 

b. "Approach-Departure Clearance" surface - The approach/departure
clearance surface begins with the same elevation as
the runway centerline at the runway end and slopes upward. The width
of the imaginary surface is 1,500 feet at the runway end
centered on the centerline and the surface widens to 9,000 feet. 
Obstacle heights within the Approach-Departure zone are restricted to 
the ground surface level: 0-ft Above Ground Level (AGL) and slopes 
upward at a 50:1 ratio (50 feet horizontal to 1 foot vertical) to a 
ceiling height of 500-ft AGL.

c. "Transitional" surface - The transitional surface begins
at ground level along the width edge of the primary surface and
along the approach-departure clearance lateral boundaries. The
transitional surface slopes upward. The outer edge of the
transitional surface abuts the Inner Horizontal Surface at
150-ft AGL and extends laterally 1,800 feet perpendicular from
the extended runway centerline. Obstacle heights within the 
Transitional zone are restricted to the ground surface level: 0-ft 
Above Ground Level (AGL) and slopes upward at a 7:1 ratio (7 feet 
horizontal to 1 foot vertical) until it reaches the Inner Horizontal 
Zone ceiling of 150-ft AGL.

d. "Inner Horizontal" surface - The inner horizontal surface
is the imaginary surface shaped like a race track which is
measured and referenced from the runway ends and centerline
extending outward from the transitional and approach-departure
clearance surface boundaries at constant elevation of 150-feet AGL.
The outer boundary of the inner horizontal surface is 7,500 feet
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laterally from the runway centerline. Obstacle heights within the Inner 
Horizontal zone are restricted above a 150-ft AGL ceiling height.

e. "Conical" surface. The conical surface is a sloped
imaginary surface shaped like a race track beyond the perimeter
of the inner horizontal surface which slopes upward from 150-ft
AGL. The outer boundary of the conical surface is 14,500
feet laterally from the runway centerline. Obstacle heights
within the Conical zone are restricted beginning at 150-ft
AGL and slope to 500-ft AGL at a 20:1 ratio (20 feet horizontal to 1 
foot vertical).

f. Regardless of location any crane, equipment, or structure the exceeds a 
150-ft AGL, notification and approval is required.

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.  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
Existing Condition Survey - River Bottom Contours; G
Existing Condition Survey - Underwater Debris Survey; G
Existing Condition Survey - Concrete Sheet Pile Survey; G
Geotechnical Borings; G
Heavy Equipment and Vehicle List; G
Construction Operations Plan; G
Safety Plan; G
Schedule of Work; G
Watercraft list; G
Contractor FAA Notification 
FAA Form 7460-1; G
FAA Form 7460-2; G

         (Provide copy of each to Construction Manager 
          and Airfield Manager when submitting to FAA)

NSN Chambers Field Work Start Request; G

PART 2   PRODUCTS

2.1   OBSTRUCTION LIGHTS

Equipment markings and obstruction lights and must conform to 
FAA AC 70/7460-1K.

PART 3   EXECUTION

3.1   PERMITS AND NOTIFICATIONS TO BE OBTAINED BY THE GOVERNMENT

Federal, State, and Local agencies require specific permits or 
notifications prior to starting work which may affect the waterways, river 
bottom and marine life Permits.  Pile removal or pile driving operations 
that directly affect the waterways or produce underwater noise shall not 
commence until all the government obtains the approval for the agencies 
identified and the provides these documents to the Contractor. 
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The government shall be responsible for obtaining those required by the US 
Army Corps of Engineers (ACOE) & Virginia Marine Resources Commission 
(VMRC) - "Joint Permit" and those required by the National Oceeanic and 
Atmospheric Administration (NOAA) for the work indicated in the contract 
documents.

The contractor shall ensure that they receive all copies of the approved 
permits and notifications, for their records, and prior to start of any 
pile demolition or driving operations that creates underwater noise.

NOTE: The contractor shall allow the government 60 days, after award of the 
contract, for provision of the required permits and prior to beginning any 
pile removal or installation that would affect the waterways.

3.2   PERMITS AND NOTIFICATIONS TO BE OBTAINED BY CONTRACTOR

3.2.1   Notice of Proposed Construction or Alteration

Permits, licenses, and taxes. The Contractor shall procure all permits and 
licenses, pay all charges, fees, and taxes, and give all notices necessary 
and incidental to the due and lawful execution of the work.

NOTE: Because the government will not know prior to award the type and size 
of the contractor's proposed equipment, the contractor shall be responsible 
for the preparation, submission, and obtaining approval of all required FAA 
documentation, notification, and then be responsible to adhere to all FAA 
regulations and guidelines.  

3.2.1.1   Contractor FAA Notification

The Contractor shall submit all Form 7460-1 and attachments directly to the 
FAA.  Submission is required at least 45 days before the start date of the 
operations that may affect air traffic.  

A supplemental notification FAA Form 7460-2  shall be required to be filed 
to the FAA, by the contractor, within 48 hours prior to start of the 
construction.

Failing to comply with the provisions of FAR Part 77 are subject to Civil 
Penalty under Section 902 of the Federal Aviation Act of 1958, as amended 
and pursuant to 49 U.S.C. Section 46301(a).

3.2.1.2   NSN Chambers Field Work Start Request

NAVSTANORVAINST 11130.1 establish standards and notification requirements 
for objects that may directly affect navigable airspace and to ensure 
flight safety at NSN Chambers Field.  To ensure safety all construction 
project utilizing cranes, equipment, or the erection of temporary 
structures that may penetrate the defined imaginary surfaces or exceed the 
applicable height restrictions, the contractor shall provide notification 
to and receive approval from the NSN Air Operations Airfield Manager prior 
to beginning construction.

Submit to the NSN Airfield Manager, through the Construction Manager, a NSN 
Chambers Field Work Start Request which includes the approved FAA Form 
7460-1, the operational area of the of the crane, equipment, or temporary 
structure, it's height, date(s), and times of erection or operations. 

The Airfield Manager will review and coordinated with NSN Air Operations 
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the proposed operation and air operations schedule and provide final 
guidance to ensure flight operations are not adversely impacted.  Allow 10 
working days for government review of each submittal. 

Failure to coordinate with NSN Air Operations may result in
suspension of crane operations until approved for flight safety.

3.3   HARBOR WATERWAY OPERATIONS

In addition to "DFARS 252.236-7002, Obstruction of Navigable Waterways," 
obtain from the Port Operations Officer at the Naval Base via the 
Contracting Officer, permission to use waterways and the regulations and 
directives governing such usage.  Submit a watercraft list with a 
description of crafts, including sizes, types, numbers and boat crew for 
approval.

3.3.1   Hazards to Navigation

Maintain complete control of the movement of floating equipment and 
material.  Loose floating equipment and material are not permitted.  Keep 
in readiness at all times a powered craft capable of moving, securing and 
disposing of floating equipment which may get loose and become a hazard to 
navigation.

3.3.2   Work in Proximity to Piers

Accomplish all construction work on the pier with extreme care regarding 
Navy ship operations.  Cooperate closely, and coordinate with the Port 
Operations Officer and the Contracting Officer.  Park equipment in areas 
only designated by the Contracting Officer.  Under no circumstances shall 
equipment be parked overnight or for any extended period of time in areas 
not designated by the Contracting Officer.  Leave no material in areas 
where extreme care is to be taken regarding Navy operations.

3.1.2   Ship Operating Schedules

The Government will exert every effort to schedule ship operations so as to 
permit the maximum amount of time for the Contractor's activities; however, 
in the event of emergency, intense operational demands, adverse wind 
conditions, and other such unforeseen difficulties, the Contractor shall 
discontinue operations at the specified locations for the safety of the 
Contractor and military personnel and Government property.  

3.1.2   Waterfront Port Security Barrier

The Naval Station Waterfront is protected by a waterside security barrier.  
It is opened only at specific times to allow naval or commercial traffic. 
Submit requests for barrier opening a minimum of 48 hour prior the 
requested operation and directly to the Ship Support Office (telephone: 
(757) 341-0801. Also notify the Construction Manager.  Requests for opening 
the barrier shall not be made for during the weekends or Holidays.  The 
Government will exert every effort to permit the maximum amount of time for 
the Contractor's activities; however, in the event of emergency, intense 
operational demands, adverse wind conditions, and other such unforeseen 
difficulties, the Government may not be able to open the barrier.  

3.4   LIGHTING AND MARKINGS

In addition to "DFARS 252.236-7005, Airfield Safety Precautions," the 
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following paragraphs apply.  Standards, procedures, and types of equipment 
specified for marking and lighting structures are presented in Advisory 
Circular FAA AC 70/7460-1K. 

Obstruction Marking and Lighting. These standards are the minimum 
acceptable level of conspicuity to warn pilots of the presence of 
structures. Lights must be operational during periods of reduced 
visibility, darkness, and shall mark stationary and mobile equipment 
directed by the Contracting Officer.  Lights must be operational during 
periods of reduced visibility, darkness, and as directed by the Contracting 
Officer.

No separate payments will be made for lighting and protection necessitated 
by the safety provisions.

3.4.1   Daytime Markings

During daylight, mark stationary and mobile equipment with international 
orange and white checkered flags, mark the material, and work with yellow 
flags and in accordance with FAA AC 70/7460-1K or most recent update.

3.4.2   Nighttime Markings

During nighttime, which begins 2 hours before sundown and ends 2 hours 
after sunrise.  Provide aviation red or high intensity white obstruction 
lights in according to FAA AC 70/7460-1K or most recent update. Equipment 
markings and obstruction lights and must conform to FAA AC 70/7460-1K.

3.5   SCHEDULE OF WORK

Schedule work to conform pier operating schedules.  The Government will 
exert every effort to schedule their operations so as to permit the maximum 
amount of time for the Contractor's activities; however, in the event of 
emergency, intense operational demands, adverse wind conditions, and other 
such unforeseen difficulties, the Contractor must cease operations at the 
specified locations for the safety of the Contractor and military personnel 
and Government property.  

Submit a schedule of the work to the Contracting Officer describing the 
work to be accomplished; the location of the work, and dates and hours 
during which the work is to be accomplished.  Keep the approved schedule of 
work current, and notify the Contracting Officer of any changes prior to 
beginning each day's work.

Prior to commencement of work, submit the following to the Contracting 
Officer:

Existing Condition Survey - River Bottom Contours
Existing Condition Survey - Underwater Debris Survey
Existing Condition Survey - Concrete Sheet Pile Survey
Construction Operations Plan
Safety Plan
Heavy Equipment and Vehicle List

3.6   RADIO CONTACT

Provide necessary battery powered portable radios to stay in contact with 
Port Control Tower.  During work have an operator (who speaks fluent 
English) available for radio contact with the tower at all times.  Radio 
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frequency must be approved by the tower.

        -- End of Section --
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SECTION 01 35 26

GOVERNMENTAL SAFETY REQUIREMENTS
11/15

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 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 
Assisted-Rescue and Self-Rescue Systems, 
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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

NFPA 51B (2014) Standard for Fire Prevention During 

SECTION 01 35 26  Page 2



CEP-175 and Z-308 Bulkhead Repairs 1370817

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)

10 CFR 20 Standards for Protection Against Radiation

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 1926.450 Scaffolds

29 CFR 1926.500 Fall Protection

49 CFR 173 Shippers - General Requirements for 
Shipments and Packagings

CPL 2.100 (1995) Application of the Permit-Required 
Confined Spaces (PRCS) Standards, 29 CFR 
1910.146
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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; 
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two-blocking; overload; or collision, including unplanned contact between 
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

Dive Plan; 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

License Certificates
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Radiography Operation Planning Work Sheet; G

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.

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 
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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 
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 can be the SSHO on this project.

1.7.1.3   Competent Person Qualifications

Provide Competent Persons in accordance with EM 385-1-1, Appendix Q and 
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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).

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   Qualified Trainer Requirements

Individuals qualified to instruct the 40 hour contract safety awareness 
course, or portions thereof, must meet the definition of a Competent Person 
Trainer, and, at a minimum, possess a working knowledge of the following 
subject areas:  EM 385-1-1, Electrical Standards,Lockout/Tagout, Fall 
Protection, Confined Space Entry for Construction; Excavation, Trenching 
and Soil Mechanics, and Scaffolds in accordance with 29 CFR 1926.450, 
Subpart L.

Instructors are required to:

a.  Prepare class presentations that cover construction-related safety 
requirements.

b.  Ensure that all attendees attend all sessions by using a class roster 
signed daily by each attendee.  Maintain copies of the roster for at 
least five (5) years.  This is a certification class and must be 
attended 100 percent.  In cases of emergency where an attendee cannot 
make it to a session, the attendee can make it up in another class 
session for the same subject.

c.  Update training course materials whenever an update of the EM 385-1-1 
becomes available.

d.  Provide a written exam of at least 50 questions.  Students are required 
to answer 80 percent correctly to pass.

e.  Request, review and incorporate student feedback into a continuous 
course improvement program.
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1.7.1.5   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, 
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 
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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 
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 
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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.

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:
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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:

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.
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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   DIVE PLAN

Dive Operations shall follow the requirements of the latest version of the 
United States Army Corp EM 385 "SAFETY AND HEALTH REQUIREMENTS MANUAL".   
Safe Practices, Dive Operations Plan(s), AHA, Emergency Management, Dive 
Personnel Qualifications shall be developed and submitted by the contractor 
in the format provided in Section 30 of EM 385 manual.  The Contractor 
shall address each of the elements/sub elements in the outline contained in 
Section 30.A.06-10, 30.A.16, 30.A.17, 30.A.18, and 30.A.19 in the order 
that they are provided in the manual.  

Ensure that the submitting the "dive plan" is in accordance with the 
requirements pertained in EM 385, paying specific attention but not limited 
to, the following sections:

a.  Section 30.A.06 - as it refers to 29 CFR 1910.410

Training documentation shall be in compliance with the
OSHA Diving Standards 29 CFR 1910.410 and shall show that the
dive team members have successfully completed training to the
appropriate level (e.g., SSA diver's certificate, surface supplied 
mixed-gas diver certificate) 

b.  Section 30.A.14 - informs the contractor as to the submittal 
requirements.

The following documents are required for all Contractor diving 
operations. All documents will be reviewed and found acceptable by 
two of the following: DDC/ ADC/ DSR, prior to start of diving 
operations. Contractors shall submit the documents through the 
Contracting Officer.  Additional documentation may be
required depending on the scope of the diving operation:

a. Safe Practices Manual.  Refer to "30.A.16"
b. Dive Operations Plan(s).  Refer to "30.A.17"
c. AHA to cover all aspects of the job.  Refer to "30.A.18"
d. Emergency Management Plan. Refer to "30.A.19".
e. Dive Personnel Qualifications.  Refer to "30.A.06 - 10".

c.  Section 30.A.17 - Dive Operations Plan

As a minimum the Dive Operations Plan will contain the following:

a. Date of dive plan submission

b. Name and contact information for diving supervisor preparing
the dive plan

c. Names and duties of on-site dive team members, including
diving supervisor
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d. List of diving equipment to be used

e. Type of diving platform to be used

f. Detailed description of the mission; Identify how/ if work will 
be divided into separate tasks or phases of work

g. Date(s), time(s), duration, and location of operation

h. Diving mode used (SCUBA, SSA, and snorkeling) including a
description of the backup air supply, as required

i. Nature of work to be performed by the divers, including tools
used and materials to be handled or installed

j. Anticipated surface and underwater conditions, to include
visibility, temperature, currents, etc. Thermal protection will be 
considered as appropriate

k. Maximum single dive bottom time for the planned depth of
dive for each diver. Altitude adjustments to dive tables will be
calculated for dives made at altitudes of 1000 ft (304.8 m) or
more above sea level

l. Identification of topside assistance/support to the dive team
(i.e., crane operator, lock operator, etc.)

m. Means of direct communication between the dive site and
the project office, the lockmaster/USACE project manager, and
the contracting officer (if applicable)

n. Plans submitted for Contractor operations shall also include
the name of Contractor (and diving subcontractor if applicable),
Contract number, and names and contact information for key
personnel.

NOTE: If an item is not applicable because of the nature of the work 
performed, the Contractor shall state this exception and provide a 
justification.

NOTE: The dive plan will include the following statement:

"If for any reason the dive plan is altered in mission, depth, personnel, 
or equipment, the DDC will be contacted in order to review and accept the 
alteration prior to actual operation."

Note: The above review requirement is that two qualified USACE personnel 
independently evaluate the documents prior to acceptance.  The ADC may 
substitute for either the DDC or DSR in the review and/or acceptance 
process if these personnel are not available at the time of review.  For 
NAVFACMIDLANT contracts the "Contracting Officer" or the "Contract Safety 
Manager" shall act as the DDC and/or ADC and review the Contractor's Dive 
Plan.

Note: The EM 385 Section 30 "Check List" and EM 385 Dive QA "Check List" 
have been provided for additional assistance and are provided at the end of 
this section.
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1.8.2.5   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).

1.8.2.6   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 
assistance; and transportation routes to a medical facility.

1.8.2.7   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.

1.8.2.8   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 00 00 EARTHWORK.

1.8.2.9   Lead Compliance Plan

Identify the safety and health aspects of lead work, and prepare in 
accordance with Section 02 83 13.00 20 LEAD IN CONSTRUCTION.

1.8.2.10   Site Demolition Plan

Identify the safety and health aspects, and prepare in accordance with 
Section 02 41 00 DEMOLITION and referenced sources.  Include engineering 
survey as applicable.

1.9   ACTIVITY HAZARD ANALYSIS (AHA)

Before beginning each activity, task or Definable Feature of Work (DFOW) 

SECTION 01 35 26  Page 17



CEP-175 and Z-308 Bulkhead Repairs 1370817

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.

1.10   DISPLAY OF SAFETY INFORMATION

1.10.1   Safety Bulletin Board

Within one calendar day(s) 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. 
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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;

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 
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 
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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).  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 an activity 
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.

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 Fire Division.  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 this activity.  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.

When starting work in the facility, require personnel to familiarize 
themselves with the location of the nearest fire alarm boxes and place in 
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memory the emergency Fire Division phone number.  REPORT ANY FIRE, NO 
MATTER HOW SMALL, TO THE RESPONSIBLE FIRE DIVISION IMMEDIATELY.

1.14.2   Work Around Flammable Materials

Obtain services from a NFPA Certified Marine Chemist for "HOT WORK" within 
or around flammable materials (such as fuel systems or welding/cutting on 
fuel pipes) or confined spaces (such as sewer wet wells, manholes, or 
vaults) that have the potential for flammable or explosive atmospheres.

Whenever these materials, except beryllium and chromium (VI), are 
encountered in indoor operations, local mechanical exhaust ventilation 
systems that are sufficient to reduce and maintain personal exposures to 
within acceptable limits must be used and maintained in accordance with 
manufacturer's instruction and supplemented by exceptions noted in 
EM 385-1-1, Section 06.H

1.15   RADIATION SAFETY REQUIREMENTS

Submit License Certificates, employee training records, and Leak Test 
Reports for radiation materials and equipment to the Contracting Officer 
and Radiation Safety Office (RSO), and Contracting Oversight Technician 
(COT) for all specialized and licensed material and equipment proposed for 
use on the construction project.  Maintain on-site records whenever 
licensed radiological materials or ionizing equipment are on government 
property.

Protect workers from radiation exposure in accordance with 10 CFR 20, 
ensuring any personnel exposures are maintained As Low As Reasonably 
Achievable.

1.15.1   Radiography Operation Planning Work Sheet

Submit a Radiography Operation Planning Work Sheet to Contracting Officer 
14 days prior to commencement of operations involving radioactive materials 
or radiation generating devices.  The Contracting Officer will review this 
worksheet and submit questions and comments.

Contractors must use primary dosimeters process by a National Voluntary 
Laboratory Accreditation Program (NVLAP) accredited laboratory.

1.15.2   Site Access and Security

Coordinate site access and security requirements with the Contracting 
Officer for all radiological materials and equipment containing ionizing 
radiation that are proposed for use on a government facility.  The Navy 
authorized representative will meet the Contractor at a designated 
location, ensure safety of the materials being transported, and will escort 
the Contractor to the job site and return upon completion of the work.

Provide a copy of all calibration records, and utilization records for 
radiological operations performed on the site.

1.15.3   Loss or Release and Unplanned Personnel Exposure

Loss or release of radioactive materials, and unplanned personnel exposures 
must be reported immediately to the Contracting Officer, RSO, and Base 
Security Department Emergency Number.
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1.15.4   Site Demarcation and Barricade

Properly demark and barricade an area surrounding radiological operations 
to preclude personnel entrance, in accordance with EM 385-1-1, Nuclear 
Regulatory Commission, and Applicable State regulations and license 
requirements, and in accordance with requirements established in the 
accepted Radiography Operation Planning Work Sheet.

Do not close or obstruct streets, walks, and other facilities occupied and 
used by the Government without written permission from the Contracting 
Officer.

1.15.5   Security of Material and Equipment

Properly secure the radiological material and ionizing radiation equipment 
at all times, including keeping the devices in a properly marked and locked 
container, and secondarily locking the container to a secure point in the 
Contractor's vehicle or other approved storage location during 
transportation and while not in use.  While in use, maintain a continuous 
visual observation on the radiological material and ionizing radiation 
equipment.  In instances where radiography is scheduled near or adjacent to 
buildings or areas having limited access or one-way doors, make no 
assumptions as to building occupancy.  Where necessary, the Contracting 
Officer will direct the Contractor to conduct an actual building entry, 
search, and alert.  Where removal of personnel from such a building cannot 
be accomplished and it is otherwise safe to proceed with the radiography, 
position a fully instructed employee inside the building or area to prevent 
exiting while external radiographic operations are in process.

1.15.6   Transportation of Material

Comply with 49 CFR 173 for Transportation of Regulated Amounts of 
Radioactive Material.  Notify Local Fire authorities and the site Radiation 
Safety officer (RSO) of any Radioactive Material use.

1.15.7   Schedule for Exposure or Unshielding

Actual exposure of the radiographic film or unshielding the source must not 
be initiated until after 5 p.m. on weekdays.

1.15.8   Transmitter Requirements

Adhere to the base policy concerning the use of transmitters, such as 
radios and cell phones.  Obey Emissions control (EMCON) restrictions.

1.16   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.

1.16.1   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 
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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.

1.16.2   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.

1.16.3   Sewer Wet Wells

Sewer wet wells require continuous atmosphere monitoring with audible alarm 
for toxic gas detection.

1.16.4   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.

1.17   DIVE SAFETY REQUIREMENTS

Develop a Dive Operations Plan, AHA, emergency management plan, and 
personnel list that includes qualifications, for each separate diving 
operation.  Submit these documents to the District Dive Coordinator (DDC) 
for review and acceptance at least 15 working days prior to commencement of 
diving operations.  These documents must be at the diving location at all 
times.  Provide each of these documents as a part of the project file.

1.18   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.
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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 PPE 
includes: 

a.  Hard Hat

b.  Long Pants

c.  Appropriate Safety Shoes

d.  Appropriate Class Reflective Vests

e.  Personnel Floation Vests

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 Office 
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 base.
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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 
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 14 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.

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.

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.
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In addition to the required fall protection systems, safety skiff, personal 
floatation devices, life rings etc., are required when working above or 
next to water in accordance with USACE EM 385-1-1, Paragraphs 21.N through 
21.N.04. 

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

Implement fall protection controls based on the type of work being 
performed.  Evaluate the area to be accessed for its structural integrity 
including weight-bearing capabilities for the projected loading.

(1) For work within 6 feet of an edge, protect personnel 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, 
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Section L.

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   WORK PLATFORMS

3.5.1   Scaffolding

Provide employees with a safe means of access to the work area on the 
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.
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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.

3.5.2   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.

3.6   EQUIPMENT

3.6.1   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.
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3.6.2   Load Handling Equipment (LHE)

a.  Equip cranes and derricks as specified in EM 385-1-1, Section 16.

b.  Notify the Contracting Officer 15 working 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 at the Preconstruction Conference.  
Contractor's operator must remain with the crane during the spot 
check.  Rigging gear must comply with OSHA, ASME B30.9 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 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 
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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.

3.6.3   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.

3.6.4   USE OF EXPLOSIVES

Explosives must not be used or brought to the project site without prior 
written approval from the Contracting Officer.  Such approval does not 
relieve the Contractor of responsibility for injury to persons or for 
damage to property due to blasting operations.

Storage of explosives, when permitted on Government property, must be only 
where directed and in approved storage facilities.  These facilities must 
be kept locked at all times except for inspection, delivery, and withdrawal 
of explosives.

3.7   EXCAVATIONS

Soil classification must be performed by a competent person in accordance 
with 29 CFR 1926 and EM 385-1-1.

3.7.1   Utility Locations

Provide a third party, independent, private utility locating company to 
positively identify underground utilities in the work area in addition to 
any station locating service and coordinated with the station utility 
department.

3.7.2   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.
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3.7.3   Utilities Within and Under Concrete, Bituminous Asphalt, and Other 
Impervious Surfaces

Utilities located within and under concrete slabs or pier 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 location must be coordinated with station 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), X-ray, 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.

3.8   ELECTRICAL 

Perform electrical work in accordance with EM 385-1-1, Appendix A, Sections 
11 and 12.

3.8.1   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 
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.

3.8.2   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, Local 
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requirements applicable to where work is being performed.

3.8.3   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.

3.8.4   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.

3.8.5   Testing

Temporary electrical distribution systems and devices must be inspected, 
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.

        -- End of Section --
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CONTRACT DIVING SECTION 30, CHECKLIST
   Project:                                             Date:
EM 385 
sect. 30

Description Compliant Not
Required

Yes No
30.A.03 Diving shall not be used if the objective can be done safely 

and efficiently by another means
30.A.04 Surface Supplied air (SSA) shall be used whenever 

possible in accordance with the practical constraints of 
diving operations

30.A.05 Live boating will not be used without prior acceptance by 
DDC

30.A.06 Training Documentation shall be in compliance with 
OSHA Diving Standards 29 CFR 1910.410 and show that 
training has been completed to a proper level. Such
training shall be provided by:

a. Commercial diving school, military, federal school, 
Association of Commercial Diving Education (ACDE)
accredited school

b In-house training program that meets the requirements of
ANSI/ACDE-01

             c. Scientific Diving specification. 
30.A.07 ACDE Certification Card 
30.A.08 Evidence that each dive team member has experience

consistent with work being performed. Minimum of 1 year 
commercial diving experience. 

30.A.09 Certified  photocopies of CPR, first aid, Oxygen systems 
training

30.A.10 Certified and signed by a licensed physician that dive team 
members are medically fit to dive, must be accomplished 
within the past 12 months.

30.A.11 No flying within 12 hours 24 hours after multiple repetitive 
dives

30.A.12 Diving at altitude over 1000 ft
30.A.13 Contract diving operations will be monitored and/or

inspected by qualified Dive inspectors.
a. Qualified DDC, ADC, or DSR
b. Inspector shall conduct on-site monitoring/ inspections of 

pre-dive brief, equipment inspections, and initial dive
30.A.14 All documents will be reviewed and found acceptable by 

two of the following DDC/ADC/DSR
a Contractor’s Safe Practices Manual 30.A.16
b Dive Operations Plan 30.A.17
c AHA 30.A.18
d Emergency Management Plan 30.A.19
e Dive Personnel Qualifications 30.A.06-10

NOTE: The above document review shall be approved 
by two qualified personnel before dive Plan is accepted.
DDC, ADC or DSR must concur.



EM 385 
sect. 30

Description Compliant Not
Required

yes no
30.A.15 Developed and review 30.A. 17, 18 & 19 and personnel 

qualifications for each separate diving operation and 
found acceptable prior to start of diving operation 

30.A.16 Safe practices manual available at all times to DDC or 
representative, dive team members at each dive location

a Safety procedures and checklist
b Team members assignments and responsibilities
c Equipment certification, procedures, inspection checklist
d Emergency procedures for fire, equipment failure, adverse 

weather conditions, medical illness or injury and specific 
procedures for:

1. Entrapped or fouled diver including fouled umbilical
2. Action upon loss of vital support equipment
3. Action upon loss gas supply
4. Action upon lost communications
5. Lost diver plan
6. Injured diver plan
7. Action upon discovery of fire
8. Diver blow up/over rapid ascent to the surface
9. Diver loss of consciousness

10. Injury/illness of member of surface crew with diver in the 
water

e Procedures for internal safety inspections
f Copy of OSHA 29 CFR 1910 Subpart T
g US Navy Standard Air Decompression Tables

1. No-Decompression Limits and Rep. Group Designation for 
No-D. air Dives

2. Residual Nitrogen Timetables for Repetitive. Air Dives
3. Standard Air Decompression Tables
h Sample diving log sheet
i Sample repetitive diving work sheet
j Outline of fitness for duty requirements for dive team 

members
k Outline of administrative and record procedures



EM 385 
sect. 30

Description Compliant Not
Required

yes no
30.A.17 Dive Plan: at a minimum will contain

a Date of dive plan submittal
b Name and contact information for diving supervisor 

preparing the dive plan;
c Names and duties of on-site dive team members, including 

diving supervisor;
d List of diving equipment to be used;
e Type of diving platform to be used;
f Detailed description of the mission; Identify how/ if work will 

be divided into separate tasks or phases of work;
g Date(s), time(s), duration, and location of operation;
h Diving mode used (SCUBA, SSA, and snorkeling) including a 

description of the backup air supply, as required;
i Nature of work to be performed by the divers, including tools 

used and materials to be handled or installed;
j Anticipated surface and underwater conditions, to include 

visibility, temperature, currents, etc. Thermal protection will be 
considered as appropriate;

k Maximum single dive bottom time for the planned depth of dive 
for each diver.

l Identification of topside assistance/support to the dive team (i.e., 
crane operator, lock operator, etc.);

m Means of direct communication between the dive site and the
project office, the lockmaster/USACE project manager, and the 
contracting officer (if applicable

n Plans submitted for Contractor operations shall also include the 
name of Contractor (and diving subcontractor if applicable), 
Contract number, and names and contact information for key 
personnel.

NOTE Following statement: If for any reason the dive plan is 
altered in mission, depth, personnel, or equipment, the 
DDC will be contacted in order to review and accept 
the alteration prior to actual operation.

30.A.18 Job specific Activity Hazard Analysis (AHA) Activity
Hazard Analysis. An AHA represents the dive team's best effort 
to anticipate and mitigate or prevent the adverse effects of 
equipment failure, extreme weather/environmental conditions, 
or other hazardous/unexpected situations.



EM 385 
sect. 30

Description Compliant Not
Required

Yes No
30.A.19 Emergency management plan The minimum content of the 

plan will be as follows:
a Location and phone number of nearest operational 

recompression chamber if not located at the dive site and the 
Divers Alert Network (DAN) phone number (919-684-8111);

b Location, directions to and phone number(s) of nearest 
hospital(s) or available physicians capable of treating dive 
injuries;

c Location and phone number of nearest USCG Rescue
Coordination Center where appropriate

d Description of emergency transport plan
e Description of an emergency victim transport plan including 

phone numbers of appropriate emergency transport services;
f Diver rescue procedures conducted by the dive team, including 

responsibilities of team members, best location(s) where injured 
divers may be removed from the water, and best location(s) for 
performing first aid/ stabilization prior to emergency medical 
assistance arrival.

30.A.20* Prior to the initial work on each dive operation, a Pre-Dive
Conference shall be held with key personnel designated by the 
DDC to discuss the Dive Operations plan, AHA, and Emergency 
Plan and any modifications needed. For contractor operations, 
the pre-dive conference will also be attended by the USACE 
dive inspector or DDC and a representative of the Contractor 
with sufficient authority to implement any changes required by 
the USACE diving inspector or coordinator.

30A.21* Prior to each dive all dive team members will be present 
for pre-job brief

a Description of mission
b Diving apparatus/equipment and craft to be used;
c Maximum working depth with estimated bottom times and water 

temperatures;
d Names and duties of personnel on the team
e Discussion of AHA;
f Emergency procedures

30.A.22 Post job Debrief including the phone number for DAN or 
local dive medical facility, 

30.A.23* If dive mission is altered DDC shall be notified and review 
the new plan for approved prior to commencing diving 
operation

30.A.24* Divers shall not change location or enter the water without 
approval of Government representative.



EM 385 
sect. 30

Description Compliant Not
Required

Yes No
30.A.25 * Dive log requirements as a minimum shall include:

a Full name
b Date, time  and location of dive
c Maximum depth and bottom time
d Surface interval between dives
e Breathing medium and gear used
f Repetitive Group designator/ work sheet 
g Underwater and surface conditions,
h Depth(s) and duration(s) of any decompression stops
i Date and time of last previous dive within 48 hrs
j. Name of Dive Supervisor(s) during dive,
k General description of work performed,
l For dives outside the no-decompression limits, deeper than 100 

(30.5m) feet salt water (fsw), or using mixed-gas, include depth-
time and breathing-gas profiles and decompression tables 
(including any modifications).

30.A.26 Recorded information in the event of a depth related diving
casualty

a Description of signs and symptoms
b Description and results of treatment
c Name, address, and phone number of attending physician

30.A.27* Pre-dive checks
a Sufficient  air to complete assigned task
b Equipment checks prior to dive
c Safety equipment on dive site
d Lockout/tag out procedures are followed
e Crane communications are reviewed
f When applicable cutting and welding procedures are 

clearly reviewed
g When applicable blasting procedures are reviewed
h Pre-dive brief to include accident management plan, AHA, 

equipment checklist ,diving logs, diving conditions, and 
diving procedures

i. When applicable, man-baskets used for diver access shall be 
inspected and load tested prior to use.

30.A.28 Copies of the dive log shall be submitted to the DDC after 
completion of the dive operation. 

*indicates items and action events that take place at the dive site

All documentation shall be reviewed and approved by DDC and ADC prior to commencing of diving 
operations. Two party approval is required



Local Requirements

At Naval Station Yes No Not
Required

1. Before 1100 the day prior, dive contractor shall fax 
NAVSTA Port Operation with pertinent information to 
ensure diving operations gets added to Tugs Daily Work 
Sheet

2.* Before entering water Contractor shall call NAVSTA Port 
Operation and inform them of Location and pier of diving 
operation.

3.* All vessels on the particular pier shall be informed prior to 
entering the water.

4.* When completed vessels shall be notified and Port 
Operation notified

 Station's
the

Port



Diving operations 30.B
EM 385 
Section

Description Compliant Not
Required

Yes No
30.B.01 Staging areas for water entry and selected according to 

hazard analysis
a. ease of diver access to the water;
b. hazards to diver (currents, equipment, etc.) in route from surface 

to work area;
c. ability of standby diver to quickly access the water 
d. if used as the topside dive team station, the ability to protect 

topside members and the standby diver from weather, 
operational, and other hazards;

e. whether topside equipment can be stowed safely and function 
properly;

f. If diver entry to water is remote from the staging area, the 
standby diver shall be placed at the water entry or immediately 
accessible to it.

30.B.02 All Dive teams shall be manned in accordance with the criteria 
established in Appendix O.

30.B.03 A standby diver will be provided whenever a diver(s) is in the 
water to serve as immediate emergency assistance to the primary 
diver(s). Un-tethered SCUBA divers, working in “buddy” pairs, 
shall have one standby at the surface for each pair. A standby 
will deploy only after the dive supervisor assesses the situation 
and instructs him/ her to do so.

a. The standby diver shall be fully equipped to dive and readily 
available the entire time the diver is in the water. The standby 
shall don all specific gear (suits, harnesses, and equipment) they 
will wear/ use and test all for proper operation before the 
primary diver leaves the surface. All gear shall be maintained 
operational and ready for immediate use for the duration of the 
dive. If any of the tested gear is exchanged or replaced during 
the dive, it shall be donned and tested by the standby.

b. The standby diver shall be dressed appropriately for the water 
and air temperature and remain fully suited up with helmet/ 
mask ready for immediate donning from the time the primary 
diver leaves the surface until reaching the work area/ working 
depth. At that point, the standby may remove the portions of his 
or her gear needed to prevent heat/ cold stress and prevent 
fatigue. If the AHA identifies a need for the standby to remain 
fully dressed to deploy, it will address measures that will be 
taken to control these hazards (i.e., standby in water at surface). 
Any gear that has been removed must be maintained ready for 
immediate donning and use, accessible to the standby at the 
entry to the water.



EM 385 
Section

Description Compliant Not
Required

Yes No
c. If configuration of the surface staging area prevents safe, 

immediate entry of the standby into the water, the standby diver 
will be placed in the water fully dressed prior to the primary
diver leaving the surface, and remain at the surface ready for 
deployment if needed.

30.B.04 Dive operations that require surface decompression as an 
integral part of the dive operation shall have a trained competent 
person, NOTE INSTRUCTIONS

30.B.05 Dive operations will be conducted in full coordination with 
external operations and processes that may impact the safety of 
the dive.

a. When the operation of machinery or release of hazardous energy 
will affect the diver or dive team safety, the dive supervisor will 
develop a Hazardous Energy Control Plan (see Section 12).

b. When water traffic, land-based traffic, industrial operations, 
heavy equipment operation, or other operations exist that present 
a hazard to the diver or dive team, the dive supervisor shall 
coordinate with the controlling authorities to minimize the 
hazards. NOTE: local requirements

30B.06 Crane operations conducted to support diving operations shall 
follow the requirements of Section 16 of this manual. All 
working dives requiring communications between the divers and 
topside to direct crane load movements, etc., shall be performed 
in Surface Supplied Air mode. The crane operator will take 
direction from the tender or supervisor directly in 
communication with the diver. Crane operations where the load 
is placed or removed underwater shall be considered Critical
Lifts and the diver/ load director will participate in the Critical
Lift Plan development as outlined in Section 16.C.18.

30.B.07 When dives will take place in an area or facility where potential 
or actual pressure differentials exist. Dive supervisor will 
develop specific plans and procedures. The plans and procedures 
shall be site-specific and include the following:

a. Identification of all potential exposure points
b. Means for identifying whether control structures/ mechanisms
c. Methods for checking pressure differential openings
d. Route diver will take from staging area to work area with 

specific designs to prevent diver and umbilical from
uncontrolled pressure differential openings;

e. Procedures for immediate emergency pressure equalization or 
reduction,

f. Procedures for emergency diver extraction or rescue due to 
pressure differential exposure, including standby diver 
deployment precautions.



SCUBA Diving 30.C
EM 385 
Section

Description Compliant Not
Required

30.C.01 SCUBA diving shall not be conducted Yes No
a At depths greater than 100 ft
b Outside the no-decompression limits unless a dual lock 

chamber is at the dive location with a trained competent 
operators

c Against currents exceeding one knot
d Enclosed or confined spaces
e Closed circuit or semi-closed circuit SCUBA
f Visibility less than 3 ft.

g. In areas where pressure differentials exist and it cannot be 
positively verified that all potential leaks have been eliminated;

h. When the diver does not have direct access to the surface.
30.C.2 Specific operational requirements for SCUBA operations are as 

follows:
a Bailout bottle of minimum 30ft³ with separate regulator
b Buoyancy compensation device capable of maintaining a 

diver at the surface with head up
c Submersible cylinder pressure gage
d Quick release weight belt
e Depth Gage and knife
f SCUBA cylinders shall comply

1. DOT 3AA and DOT 3AL Specifications
2. Identification stamped on shoulder
3.Annual visual inspection and 5 year hydrostatically 
inspected with test date stamped on cylinders

g Dive supervisor must have time keeping device
h Tethered SCUBA diver shall wear safety harness



Surface Supplied Air (SSA) Operations 30.D
EM 385 
Section

Description Compliance Not
Required

Yes No
30.D.01 SSA dives shall not be conducted in greater than 190 ft.
30.D.02 Only equipment and components specifically designed for 

diving can be used
30.D.03 Dual-lock chamber available and ready to use on dive 

location when diving outside of the no-decompression
limits or at depths greater than 100 ft. Sufficient oxygen shall 
be available to complete chamber operations.

30.D.04 Dive bell when required
30.D.05 Minimum SSA diving operational requirements

a Each diver shall be continuously tended while in the water 
regardless of depth

b Underwater tender at point of entry when working in 
underwater closed spaces

c Calculated air supply sufficient for each diver for duration 
of dive including decompression

d Separate reserve air supply come home bottle with 
minimum 30ft³ air supply. With sufficient capacity to recover 
the diver and complete emergency recompression (if required)

e Integrated secondary air supply in the event of loss of 
primary air

f Separate air supply when working deeper than 100 ft and 
outside of the No-D limits with heavy gear

g Electronic communication systems with an external speaker 
shall be incorporated in all SSA diving operations so the entire 
dive team can monitor communications. Communications 
devices shall be tested prior to each dive, maintained in an 
operable condition, and protected from damage during use and 
storage IAW the manufacturer’s recommendations. All dive 
operations will be terminated in a safe, orderly fashion using 
line-pull signals if voice communications are lost. Defective 
electronic communication equipment shall not prevent a standby 
diver from deploying in an emergency if the dive supervisor 
determines it is safe for the diver to deploy and line-pull signals 
are used.

Mixed-Gas Diving  30.E



Equipment Requirements 30.F 
Equipment requirements shall be verbatim compliance but are specific to SSA or SCUBA
* These items will be checked by DDC at the dive sight.
EM 385 
Section

Description Compliant Not
required

Yes No
30.F.01 Equipment modifications, repairs, tests, calibrations, or 

maintenance shall be recorded by means of a tagging or 
logging system, and include the date and nature of work 
performed and the name of the individual performing the 
work.  Submitted for review

30.F.02* Air compressor systems used on-site as a direct source to supply 
air to SSA divers (Direct Source Compressors) shall be 
equipped with a volume tank with a check valve on the inlet 
side, a pressure gauge, a relief valve, and a drain valve.

30.E.03 Direct Source compressors shall be of sufficient capacity to 
overcome any line loss or other losses and deliver a minimum 
4.5 cfm (2.1 L/s) (actual) to each diver at the maximum diving 
depth.
Submitted calculations for review

30.F.04 * All air compressor intakes shall be located away from/ upwind 
of areas containing exhaust or other contaminants. Compressors 
used in areas where there is known or suspected chemical air 
contamination (sandblasting operations, painting, etc.) shall be
equipped with appropriate in-line air purifying absorbent beds 
and filters inserted into the supply line to assure breathing air 
quality. Oil -lubricated compressors containing a petroleum or 
potential CO-producing lubricant for the air pressurization 
pistons will not be used. Direct Source compressors shall be 
equipped specifically for their intended use and shall have a 
suitable approved means to regulate the pressure and a low air 
pressure alarm in the system. All monitor alarm systems shall be 
so designed and placed so that the dive supervisor will be made 
aware of the hazardous conditions. Direct Source compressors 
will have a Carbon Monoxide (CO) monitor with alarm in the 
following situations:

a. The compressor is powered by an internal combustion engine,
b. Compressors used in close proximity to internal combustion 

engines that may/ will be running during dive operations (boat 
motors, generators, cranes, etc.). Air intake pipes shall be placed 
away from/ upwind of the exhaust source.



EM 385 
Section

Description Compliant Not
required

Yes No
30.F.05 Air compressor systems will be tested by means of sampling at 

the connection to the distribution system.
Submitted for review

a All air compressors with a working pressure greater than 500 psi 
will be tested every six months by an accredited testing 
laboratory. Compressors with a working pressure under 500 psi 
may be tested in-house with documentation every six months 
and must be tested by an accredited testing laboratory every two 
years. Lab accreditation shall be from ACGIH/ NVLAP, 
American Association of Laboratory Accreditation (A2LA – for 
environmental or calibration) or similar recognized 
accreditation. Purchased air must be certified by the supplier that 
it has been tested and meets the standards below

b. A copy of the certificate of analysis showing the breathing air 
meets the minimum acceptable criteria shall be provided to the 
GDA.

c.  Air purity standards are as follows:
(1) Air shall not contain a level of carbon monoxide greater 
than 20 ppm:
(2) Air shall not contain a level of carbon dioxide greater 
than 1,000 ppm;
(3) Air shall not contain a level of oil mist greater than 5 
milligrams per cubic meter (mg/m3);
(4) Air shall not contain a level of hydrocarbons other than 
methane greater than 25 ppm; and
(5) Air shall not contain a noxious or pronounced odor.

30. F.06* Breathing supply hoses.
a Breathing air supply hoses shall meet the specifications 

listed in SAE 100-R-3, specific for SSA use, have a 
working pressure of the total breathing gas system, and 
have a rated bursting pressure at
least four times the working pressure.

b Breathing air supply hoses shall have connectors made of 
corrosion resistant materials and have a working pressure 
at least equal to the working pressure of the hose to which 
they are attached: connectors must not be able to become 
accidentally disengaged.

c Umbilical’s shall be marked in 10 ft (3 m) increments to 
100 ft(30.5 m) (beginning at the divers end) and in 50 ft 
(15.2 m) increments thereafter.



EM 385 
Section

Description Compliant Not
required

Yes No
d Umbilical’s shall have a nominal breaking strength of 1000 

lb, (453.6KG) and shall be made of kink resistant 
materials.

e   Hoses must be tested at least annually to 1.5 times the 
working pressure.

f When hoses are not in use, their open ends must be closed 
by taping or other means.

g The umbilical assembly used for the standby diver must be of 
sufficient length to reach the primary diver at the furthest 
distance he can precede from the dive station or beyond.

h. Umbilical’s shall be carefully tended to maintain them and the 
diver clear of hazards such as propellers (including those of 
ROV’s) or intakes present in the diving zone so that the diver or 
umbilical cannot be drawn into them.

30.F.07* SSA and mixed-gas helmets and masks shall have a non-
return valve at the attachment between the helmet or mask 
and hose which will close readily and also have an exhaust 
valve; helmets and masks shall have a minimum 
ventilation rate capacity of 4.5 CFM (2.1 L/s) (actual) at 
the depth at which they are operated. 
The use of Jack Brown masks is prohibited unless it 
incorporates electronic communication and a means of 
incorporating a diver carried bailout system.

30.F.08* SSA and mixed-gas helmets and masks must be capable of 
supporting a reserve breathing supply which can be 
immediately turned on by the diver in event of loss of air.

30.F.09* SSA and mixed-gas helmets and masks must be capable of 
supporting a two-way, diver-surface communication 
system.

30.E.10 * Weights and harnesses. Unless heavy gear is worn, each
diver shall wear a safety harness with a positive buckling 
device, attachment point for the safety line, and a lifting 
point to distribute
the pull force of the line over the diver’s body while 
maintaining the body in a heads-up vertical position when 
unconscious or inert.

30.F.11 * The following emergency and first-aid equipment shall be 
located at all dive sites:

a A first-aid kit meeting the requirements of Section 3;



EM 385 
Section

Description Compliant Not
required

Yes No
b An oxygen resuscitation system capable of delivering 

oxygen for a minimum of 30 minutes; and
c A stokes litter or backboard, with flotation capability.

30.F.12 * When diving from vessels, International alpha code and 
recreational dive flags with a minimum dimension of 23 in (58.4 
cm) will be displayed a minimum of 3 ft (0.9 m) above the 
working surface at the dive location during diving operations. 
When diving from surfaces other than vessels in areas capable of 
supporting marine traffic, a rigid replica of the international 
code flag "A" at least one meter in height shall be displayed at 
the dive location in a manner which allows all-round visibility, 
and shall be illuminated during night diving operations.

30.F.13* Hand-held power tools shall be tested and certified to be safe 
for underwater use; these tools shall be de-energized at the 
surface before being placed into or retrieved from the water and 
shall not be supplied with power until requested by the diver.

30.F.14 The use of one-atmosphere suits (e.g., Newt Suits) requires the 
specific approval of the MSC DDC and FOA DDC prior to the 
use of such equipment.

Scientific Snorkeling 30.G
30.G.01 Must be approved by  DDC
30.G.02 Environmental assessment only. It will not be used for 

structural inspections or other work. 
30.G.03 An on-site snorkeling team shall be made up of no less than two 

persons: snorkeler, and observer/assistant. Additional site 
personnel may be required by the DDC or Safety Office Diving 
Safety Representative based on site hazards and conditions.

30.G.04 Trained personnel or qualified as diving inspectors to offer 
quality insurance and oversight

30.G.05 Surface snorkeling only. Must be tethered in water deeper 
than 5 ft. Maybe authorized for deeper than 5 ft. by DDC 
based on an acceptable AHA. 

a. The snorkeler shall be tethered with a harness and a maximum 
of 40 feet (12.2m) of floating line;

b. The tether must be constantly tended from the shore or boat;
c. The snorkeler must wear a device providing a minimum of 15.5 

pounds (7 kg) of positive buoyancy
d. There are no potential tether entanglement hazards in the 

snorkeling area



Notes:

30. A & B. Submitted for all dives.
30. C Submitted for SCUBA dives
30. D Submitted for Surface Supplied Air
30. F. Equipment requirements shall be verbatim compliance but are specific to 
SSA or SCUBA.

This checklist has been developed to aid and ensuring all line items is compliant as 
per the EM 385-1-1. This is a checklist tool and not intended for DDC review as 
compliant submittal.

EM 385 
Section

Description Compliant Not
required

Yes No
30.G.06 All snorkelers and observers/assistants will be certified as skin 

divers (snorkelers) or open water divers by a nationally-
recognized organization (e.g., Professional Association of 
Diving Instructors (PADI), National Association of Underwater 
Instructors (NAUI),

30.G.07 Observer within 50ft  with ring buoy on 70ft line
30.G.08 Areas with extreme turbulence must be avoided
30.G.09 Thermal Protection
30.G.10 Certified and signed by a licensed physician that team 

members are medically fit, must be accomplished within 
the past 12 months

30.G.11 All team members current CPR  and first-aid qualified 
30.G.12 A first-aid kit meeting the requirements of 03.A.03.a will be 

available at each location where snorkeling is being performed. 
A means of securely transporting an unconscious person, such as 
a litter or stretcher, shall be provided when snorkeling is 
conducted in areas inaccessible to vehicles or boats.

30.G.13 Means of Communications for emergency services
30.G.14 Diving mask, snorkel and dive knife
30.G.15 Snorkeling protocol

a AHA for each specific mission
b Maintenance of all records of physician letter, survey, 

AHA and Safe Practices manual
30.G.16 Must wear appropriate environmental protection



DIVING OPERATION QUALITY ASSURANCE CHECK LIST

1. General Checks

a. Are the divers and diving supervisor the same personnel specified in the accepted Dive
Operation Plan? Yes No

b. Does the diving supervisor have the following documents on the dive site for reference or 
review?

(1) Accepted Safe Practices Manual. Yes No
(2) Accepted Dive Operations Plan. Yes No
(3) Navy Dive Tables. N/A Yes No

c. Was a pre-dive conference held? Yes No

d. Were all dive team members present for the pre-dive conference? Yes No

e. Did the pre-dive conference cover the following topics?

(1) Description of mission and location, including drawings and/or photographs
pertinent to the mission, equipment and materials that are to be installed as part of 
the mission. Yes No

(2) Description of diving apparatus/equipment craft to be used.  Yes No

(3) Maximum working depth with estimated bottom times and water temperatures.
Yes No

(4) Names and duties of personnel on the team (when possible, incorporate at
least one person on the dive that has previously performed the same or similar
mission). Yes No

(5) Discussion of Activity Hazard Analysis. Yes No

(6) Emergency procedures. Yes No

f. Are dive logs maintained on each diver? Yes No

g. Do the dive logs include the following?

(1) Full name. Yes No

(2) Date and location of dive. Yes No

(3) Maximum depth and bottom time. Yes No

(4) Surface interval between dives. Yes No

(5) Breathing medium and type of equipment used. Yes No



(6) Group classification at beginning and end of each dive. Yes No

(7) Water and ambient air temperature. Yes No

(8) Depth(s) and duration(s) of any decompression stops. N/A Yes No

(9) Date and time of last dive. Yes No

h. Does the contractor’s manning levels meet or exceed the requirements for the dive mode
employed as specified in EM 385-1-1, Appendix N? Yes No

i. Have Hazardous Energy Control procedures been met and has dive supervisor secured
keys and tags for the clearance for lockout/tagout and hazardous energy control?

N/A Yes No

j.  Is the appropriate dive flag displayed at the dive location during diving operations?
Yes No

2.  Checks for SCUBA Mode Operations

a. Are all divers equipped with an alternate air source, e.g., a bailout bottle with a minimum of 
30 cubic feet of air and separate regulator? Yes No

b. Are the divers utilizing buoyancy compensation devices? Yes No

c. Does the diver’s cylinder pressure gauge work? Yes No

d. Is their weight belt the quick release type? Yes                   No

e. Is the diver equipped with a depth gauge and knife? Yes No

f. When tethering is required, are divers equipped with a safety harness with a positive
buckling device, attached point for the safety line, and a lifting point to distribute the pulling force
of the line over the diver’s body? N/A Yes No

3.  Surface Supplied Air Operations

a. Are divers continuously tended while in the water with one tender per diver?
Yes No

b. When divers are conducting operations in physically confining spaces, is there a diver
stationed at the underwater point of entry? N/A Yes No

c. Is there sufficient primary breathing air supply to support divers for the duration of the
planned dive? Yes No

d. Is the standby diver dressed and readily available when a diver is in the water?
Yes No

e. Does each diver have an alternate breathing air supply available? Yes No

f.  Does the electronic communication system work correctly? Yes No

g. Does the diving supervisor clearly understand that all diving shall terminate if voice



communications are lost? Yes No

h. Surface supplied air helmets and masks must be capable of supporting reserve breathing
supplies, which can be turned on by the diver, and a two-way diver-surface communication
system. Does the contractor have these capabilities?  (Jack Brown masks are prohibited.)

Yes No

4.  Mixed-Gas Operations

a. Are divers continuously tended while in the water with one tender per diver?
Yes No

b. Is the standby diver dressed and readily available when a diver is in the water?
Yes No

c. When divers are conducting operations in physically confining spaces, is there a diver
stationed at the underwater point of entry? N/A Yes No

d. Is there sufficient primary breathing air supply to support divers for the duration of the
planned dive, including decompression? Yes No

e. Does each diver have a dive-location reserve breathing air supply available?
Yes No

5.  Equipment Checks

a. Do compressor systems used to supply air to the divers function properly and are they
equipped with a volume tank check valve on the inlet side, a pressure gauge, a relief valve, and a 
drain valve? N/A Yes No

b. Are compressor systems capable of delivering a minimum 4.5 cfm (actual) air to each diver 
at the maximum diving depth? N/A Yes No

c. Are air compressor intakes located away from areas containing exhaust or other
contaminants? N/A Yes No

d. Are umbilicals marked in 10-foot increments to 100 feet (beginning at the diver end) and in 
50-foot increments thereafter? Yes No

e. Does the nominal breaking breach strength of the umbilicals meet or exceed the 2650-
pound requirement? Yes No

f. Did the contractor include a safety line of at least 3/8-inch synthetic material as an integral 
part of each umbilical? Yes No

6.  Emergency and First Aid Equipment Checks

a. Is a first aid kit meeting the requirements of EM 385-1-1, Paragraph 3.B on the dive site?
Yes No

b. Is an oxygen resuscitation system capable of delivering oxygen for a minimum of 30
minutes on the dive site? Yes No

c. Is there a dive team member on site who has a current nationally recognized certification in 
first aid and CPR? Yes No



d. Does the contractor have a stokes litter or backboard with attached flotation device on the 
dive site? Yes No

IF THE ANSWER TO ANY OF THE ABOVE QUESTIONS IS NO, SUSPEND THE DIVE
OPERATION AND RESOLVE THE ISSUE.

Dive Inspector _________________________________ Date ______________________

Project _________________________________________________________________

Diving Contractor  _______________________   Dive Supervisor ________________
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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.

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
Internet: http://www.usc.edu/dept/fccchr

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
1300 North 17th Street, Suite 900
Arlington, VA  22209
Ph:   703-841-3200
Internet:  http://www.nema.org/

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
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 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

PART 2   PRODUCTS

Not used

PART 3   EXECUTION

Not used

        -- End of Section --
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SECTION 01 45 00.10 20

QUALITY CONTROL FOR MINOR CONSTRUCTION
02/10

PART 1   GENERAL

All Prestressed Concrete Fender Piles are required to have an underwater 
inspection. An underwater inspection of contractor installed composite  
fender piles is not required unless there is a concern the pile had been 
damaged during it's installation.   

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 (2014) 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.  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

QC Plan; G

Underwater QC Specialist(UQC); G

Concrete Repair QC (CQC); G

  Submit a QC plan within 15 calendar days after receipt of Notice 
of Award.

SD-06 Test Reports

UQC Pile Inspection Report(s); G

UQC Concrete Repairs/Grout Curtain Inspection Report(s); G

CQC Concrete Repairs Inspection Report(s); G

  Submit Weekly Underwater Quality Control Report and
Weekly Concrete Repair Quality Control Report as the work 
progresses.
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1.3   INFORMATION FOR THE CONTRACTING OFFICER (KO) 

 Prior to commencing work on construction, the Contractor can obtain a 
single copy set of the current report forms from the KO.  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 KO and the Engineer of Record:

a.   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. 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: Original and one copy by 10:00 
AM the next working day week after each day that work is performed;

c.   Preparatory Phase Checklist: Original attached to the 
original CQC Report and one copy attached to each copy;

d.   Initial Phase Checklist: Original attached to the original 
CQC Report and one copy attached to each copy;

e.  Field Test Reports: One copy, within two working days after 
the test is performed, attached to the CQC Report;

f.  QC Meeting Minutes:  One copy, within two working days after 
the meeting; and

g.  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.  The QC 
program consists of a QC Manager, a QC plan, a Coordination and Mutual 
Understanding Meeting, QC meetings, three phases of control, submittal 
review and approval, testing, 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 shall cover on-site and off-site work and shall 
be keyed to the work sequence.  No 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   Preliminary Work Authorized Prior to Acceptance

The only 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.
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1.4.2   Acceptance

Acceptance of the QC plan is required prior to the start of construction.  
The KO reserves the right to require changes in the QC plan and operations 
as necessary, including removal of personnel, 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   Notification of Changes

Notify the KO, in writing, of any proposed change, including changes in the 
QC organization personnel, a minimum of seven calendar days prior to a 
proposed change.  Proposed changes shall be subject to the acceptance by 
the KO.

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.  In addition to implementing and managing the QC program, the QC 
Manager may perform the duties of project superintendent.  The QC Manager 
is required to attend the Coordination and Mutual Understanding Meeting, 
conduct the QC meetings, perform the three phases of control, perform 
submittal review and approval, ensure testing is performed and provide QC 
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 others.  The QC Manager shall not be 
designated as the safety competent person as defined by EM 385-1-1.

1.5.1.2   Qualifications

An individual with a minimum of 10 years combined experience as a 
superintendent, inspector, QC Manager, project manager, or construction 
manager on similar size and type construction contracts which included the 
major trades that are part of this contract.  The individual must be 
familiar with the requirements of the EM 385-1-1 and have experience in the 
areas of hazard identification and safety compliance.

1.5.1.3   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."  If the QC Manager does not have a 
current certification, they must obtain the CQM for Contractors course 
certification within 90 days of award.  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.

1.5.2   Alternate QC Manager Duties and Qualifications

Designate an alternate for the QC Manager to serve in the event of the 
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designated QC Manager's absence.  The period of absence may not exceed two 
weeks at one time, and not more than 14 workdays during a calendar year.  
The qualification requirements for the Alternate QC Manager shall be the 
same as for the QC Manager.

1.5.3   QC Specialists Duties and Qualifications

Provide separate QC specialists at the work site for each of the areas of 
responsibilities, specified below, who shall assist and report to the QC 
Manager and who may perform production related duties but must be allowed 
sufficient time to perform 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:

      Qualification/Experience                    Area of 
     in Area of Responsibility                 Responsibility 
   10 years Underwater Construction           Underwater Repairs 
   10 years Concrete Repair                   Concrete Repairs

1.5.3.1   Underwater QC Specialist

Provide Underwater Quality Control Specialist (UWQCS) at the work site to 
perform underwater surveillance and inspection for the Contractor for the 
installation of the prestressed concrete piles and underwater concrete 
repairs.  

The UWQCS shall identify any repair variations as they are relate to the
contract drawings by performing a preconstruction below water inspection of 
the bulkhead, in areas designated for underwater concrete repairs 
identified on the contract drawings, those areas of spalling identified in 
the Underwater Sheet Pile Gap Inspection, and other related items prior to 
the contractor beginning any demolition or repairs.  Repairs reflected on 
the contract drawings shall be validated and any additional repairs, 
identified by the CRQC during his inspection and which are not shown on the 
contract drawings, shall be brought to the attention of the Contracting 
Officer. The Contracting Officer will make the final determination for all 
repairs that will be accomplished within the allowable quantities 
identified within the contract documents and based upon a comparison of the 
contract drawings and CRQC's preconstruction inspection report.

The Specialist may be part of an individual dive team or may coordinate his 
inspections with the contractor's construction dive team.  The Underwater 
QC Specialist divers must have current commercial diver's license, with a 
minimum of five (10) years experience with underwater inspection.  The 
personnel make up of the UWQC team shall comply with EM 385-1-1, OSHA and 
local requirements for Contract diving operations.  Comply with all the 
applicable safety requirements of EM 385-1-1, OSHA and local requirements 
for Contract diving operations.  The UWQC lead diver must be thoroughly 
familiar with the design plans and specifications to sufficiently 
understand the engineering aspects of the underwater construction and to be 
able to recognize and document potential problem areas such as improperly 
constructed or defective areas.  

Provide all necessary equipment to conduct surveillance and inspection 
services, including diver's equipment, dive boat, communication equipment, 
and photographic/video equipment.  Diver(s) must be equipped to maintain 
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two-way communication with QC personnel during diving operations.

The UWQC Specialist, and his team if independent from the contactor, shall 
have no involvement with the design, preparation of Contract, or 
installation of the work and shall be an independent third party hired 
directly by the Prime Contractor and approved by the Contracting Officer.  

1.5.3.2   Concrete Repair QC Specialist

Provide a Concrete Repairs QC Specialist (CRQC)at the work site to perform
inspection and surveillance for the Contracting Officer for all concrete
repairs. The CRQC shall have a minimum of ten (10) years experience with
all of the repair methods identified in the contract and should have have
ACI certification in concrete repair and shotcrete operations. The CRQC
shall be thoroughly familiar with the design plans and specifications to
sufficiently understand the engineering aspects of the concrete repairs and
to be able to recognize and document potential problem areas such as
improperly constructed or defective areas.

The CRQC shall identify any repair variations as they are relate to the
contract drawings by performing an above water inspection of the pier sheet 
pile, sheet pile cap, seawall, beams, curbing, slabs, mooring fixtures and 
other related items prior to the contractor beginning any of his concrete 
demolition.

Repairs reflected on the contract drawings shall be validated and any
additional repairs, identified by the CRQC during his inspection and which
are not shown on the contract drawings, shall be brought to the attention
of the Contracting Officer. The Contracting Officer will make the final
determination for all repairs that will be accomplished within the
allowable quantities identified within the contract documents and based
upon a comparison of the contract drawings and CRQC's preconstruction
inspection report.

The CRQC shall provide the Contracting Officer an overall written report
containing the location and size of repairs identified from his original
inspection and identify how they correlate with the original contract
documents. As the repair work progresses, the CRQC shall assist the
Contracting Officer with providing demolition and construction
surveillance.

The CRQC shall provide all his own necessary equipment to conduct
inspection and surveillance services, including but not limited to a boat,
communication equipment, and photographic/video equipment.
The CRQC person shall be an independent third party hired directly by the
prime contractor, and shall have no involvement with the design,
preparation of contract documents, or actual repair work.

1.6   QC PLAN

1.6.1   Requirements

Provide, for acceptance by the KO, a QC plan submitted in a three-ring 
binder that covers both on-site and off-site work and includes the 
following with a table of contents listing the major sections identified 
with tabs.

I.   QC ORGANIZATION:  A chart showing the QC organizational structure 
and its relationship to the production side of the organization.
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II.   NAMES AND QUALIFICATIONS:  In resume format, for each person in 
the QC organization.  Include the CQM for Contractors course 
certification required by the paragraph entitled "Construction 
Quality Management Training".

III.   DUTIES, RESPONSIBILITY AND AUTHORITY OF QC PERSONAL:  Of each 
person in the QC organization.

IV.   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.

V.   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 managing and implementing the QC 
program as described in this contract.  Include in this letter the 
QC Manager's authority to direct the removal and replacement of 
non-conforming work.

VI.   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.

VII.   TESTING LABORATORY INFORMATION:  Testing laboratory information 
required by the paragraphs "Accredited Laboratories" or "Testing 
Laboratory Requirements", as applicable.

VIII.   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.

IX.   PROCEDURES TO COMPLETE REWORK ITEMS:  Procedures to identify, 
record, track and complete rework items.

X.   DOCUMENTATION PROCEDURES:  Use Government formats.

XI.   LIST OF DEFINABLE FEATURES:  A Definable Feature of Work (DFOW) 
is a task, which is separate and distinct from other tasks, has 
the same control requirements and work crews.  The list shall be 
cross-referenced to the Contractor's Construction Schedule and the 
specification sections.  For projects requiring a Progress Chart, 
the list of definable features of work shall include but not be 
limited to all items of work on the schedule.  For projects 
requiring a Network Analysis Schedule, the list of definable 
features of work shall include but not be limited to all critical 
path activities.

XII.   PROCEDURES FOR PERFORMING THREE PHASES OF CONTROL:  For each 
DFOW provide Preparatory and Initial Phase Checklists.  Each list 
shall include a breakdown of quality checks that will be used when 
performing the quality control functions, inspections, and tests 
required by the contract documents.  The preparatory and initial 
phases shall be conducted with a view towards obtaining quality 
construction by planning ahead and identifying potential problems.
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XIII.   PERSONNEL MATRIX:  Not Applicable.

XIV.   PROCEDURES FOR COMPLETION INSPECTION:  See the paragraph 
entitled "COMPLETION INSPECTIONS".

XV.   TRAINING PROCEDURES AND TRAINING LOG:  Not Applicable.

1.7   COORDINATION AND MUTUAL UNDERSTANDING MEETING

During the Pre-Construction conference and prior to the start of 
construction, discuss the QC program required by this contract.  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, and the coordination of the Contractor's management, production and 
the QC personnel.  At the meeting, the Contractor will be required to 
explain how three phases of control will be implemented for each DFOW.  
Contractor's personnel required to attend shall include the QC Manager, 
project manager, and superintendent.  Minutes of the meeting will be 
prepared by the QC Manager and signed by both the Contractor and the KO.  
The Contractor shall provide a copy of the signed minutes to all 
attendees.  Repeat the coordination and mutual understanding meeting when a 
new QC Manager is appointed.

1.8   QC MEETINGS

After the start of construction, the QC Manager shall conduct QC meetings 
once a week or unless otherwise directed by the KO at the work site with 
the superintendent, QC Manager, and the foreman responsible for the ongoing 
and upcoming work.  The QC Manager shall prepare the minutes of the meeting 
and provide a copy to the KO within two working days after the meeting.  As 
a minimum, the following shall be accomplished 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;

e.  Resolve QC and production problems (RFIs, etc.);

f.  Address items that may require revising the QC plan; and

g.  Review Accident Prevention Plan (APP).

1.9   THREE PHASES OF CONTROL

The three phases of control shall adequately cover both on-site and 
off-site work and shall include the following for each DFOW.

1.9.1   Preparatory Phase

Notify the KO at least two work days in advance of each preparatory phase.  
Conduct the preparatory phase with the superintendent and the foreman 
responsible for the definable feature of work.  Document the results of the 
preparatory phase actions in the daily CQC Report and in the QC checklist.  
Perform the following prior to beginning work on each definable feature of 
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work:

a.  Review each paragraph of the applicable specification sections;

b.  Review the contract drawings;

c.  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;

d.  Review the testing plan and ensure that provisions have been made 
to provide the required QC testing;

e.  Examine the work area to ensure that the required preliminary work 
has been completed;

f.  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;

g.  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; and

h.  Discuss specific controls used and the construction methods and 
the approach that will be used to provide quality construction by 
planning ahead and identifying potential problems for each DFOW.

1.9.2   Initial Phase

Notify the KO 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 foreman responsible for that DFOW.  Observe the 
initial segment of the work to ensure that it complies with contract 
requirements.  Document the results of the Initial Phase in the daily CQC 
Report and in the QC checklist.  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; and

d.  Check work procedures for compliance with the APP and the 
appropriate AHA to ensure that applicable safety requirements are 
met.

1.9.3   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 and in the QC checklist:

a.  Ensure the work is in compliance with contract requirements;

b.  Maintain the quality of workmanship required;

c.  Ensure that testing is performed by the approved laboratory;
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d.   Ensure that rework items are being corrected; and

e.   Assure manufacturers representatives have performed necessary 
inspections, if required.

1.9.4   Additional Preparatory and Initial Phases

Additional preparatory and initial phases shall be conducted 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.

1.9.5   Notification of Three Phases of Control for Off-Site Work

Notify the KO at least two weeks prior to the start of the preparatory and 
initial phases.

1.10   SUBMITTAL REVIEW AND APPROVAL

Procedures for submission, review, and approval of submittals are described 
in the submittal section of the specification.

1.11   TESTING

Except as stated otherwise in the specification sections, perform sampling 
and testing required under this contract.

1.11.1   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 (i.e.; 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."

1.11.2   Laboratory Accreditation Authorities

Laboratory Accreditation Authorities include the National Voluntary 
Laboratory Accreditation Program (NVLAP) administered by the National 
Institute of Standards and Technology, the American Association of State 
Highway and Transportation Officials (AASHTO), International Accreditation 
Services, Inc. (IAS), U. S. Army Corps of Engineers Materials Testing 
Center (MTC), the American Association for Laboratory Accreditation (A2LA), 
the Washington Association of Building Officials (WABO)  (Approval 
authority for WABO is limited to projects within Washington State), and the 
Washington Area Council of Engineering Laboratories (WACEL) (Approval 
authority by WACEL is limited to projects within the EFA Chesapeake and 
Public Works Center Washington geographical area).

1.11.3   Capability Check

The KO 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 
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forth in this contract.

1.11.4   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 KO 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 shall be signed by a testing laboratory representative authorized 
to sign certified test reports.  Furnish the signed reports, 
certifications, and other documentation to the KO.

1.12   QC CERTIFICATIONS

1.12.1   Contractor Quality Control Report Certification

Each CQC Report shall contain the following statement:  "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."

1.12.2   Invoice Certification

Furnish a certificate to the KO with each payment request, signed by the QC 
Manager, attesting that as-built drawings are current and attesting that 
the work for which payment is requested, including stored material, is in 
compliance with contract requirements.

1.12.3   Completion Certification

Upon completion of work under this contract, the QC Manager shall furnish a 
certificate to the KO attesting that "the work has been completed, 
inspected, tested and is in compliance with the contract."

1.13   COMPLETION INSPECTIONS

1.13.1   Punch-Out Inspection

Near the completion of all work in a quadrant or any increment thereof 
established by a completion time stated in the Contract clause 
"Commencement, Prosecution, and Completion of Work," or stated elsewhere in 
the specifications, the QC Manager shall conduct an inspection of the work 
and develop a punch list of items which do not conform to the approved 
drawings and specifications.  Include in the punch list any remaining items 
of the "Rework Items List", which were not corrected prior to the Punch-Out 
inspection.  The punch list shall include the estimated date by which the 
deficiencies will be corrected.  A copy of the punch list shall be provided 
to the KO.  The QC Manager or staff shall make follow-on inspections to 
ascertain that all deficiencies have been corrected.  Once this is 
accomplished, the Contractor shall notify the Government that the facility 
is ready for the Government "Pre-Final Inspection".

1.13.2   Prestressed Concrete Fender Piles

All Prestressed Concrete Fender Piles shall be inspected and reports 
submitted to the Government within 14 calendar days of the completion of 
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the installation. The delay of an inspection beyond the 14 days shall 
require the removal of all marine growth prior to the actual inspection.    
Each Prestressed Fender Pile shall be inspected for damage, missing 
elements, and to ensure lifting loops have been removed and grouted and 
that all UHMW panels, bolts, and sealant have been properly installed.

Pile damage, defects, or missing elements, found during the inspection, 
shall be addressed by the contractor and the piling reinspected upon 
completion by the UWQC. 

The contractor shall not proceed to the next Quadrant until all of the  
fender piles in the current Quadrant have been inspected and the reports 
submitted and approved by the Contracting Officer. 

1.13.3   Pre-Final Inspection

The Government, QC manager, and Underwater QC Team will perform this 
inspection to verify that the fender modules are complete and ready for use 
prior to moving to the subsequent quadrant.  Any damage or work required 
shall be completed prior to proceeding to the next work area.  A Government 
pre-final punch list may be developed as a result of this inspection.  The 
QC Manager shall ensure that all items on this list are corrected prior to 
notifying the Government that a "Final" inspection with the customer can be 
scheduled.  Any items noted on the "Pre-Final" inspection shall be 
corrected in a timely manner and shall 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.

1.13.4   Final Acceptance Inspection

The QC Manager, the superintendent, or other Contractor management 
personnel and the KO will be in attendance at this inspection.  Additional 
Government personnel may be in attendance.  The final acceptance inspection 
will be formally scheduled by the KO based upon results of the "Pre-Final 
Inspection".  Notice shall be given to the KO at least 14 days prior to the 
final inspection.  The notice shall state that all specific items 
previously identified to the Contractor as being unacceptable will be 
complete by the date scheduled for the final acceptance inspection.  
Failure of the Contractor to have all contract work acceptably complete for 
this inspection will be cause for the KO to bill the Contractor for the 
Government's additional inspection cost in accordance with the contract 
clause "Inspection of Construction".

1.14   DOCUMENTATION

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 (KO)" shall 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 
superintendent and the QC Manager must prepare and sign the Contractor 
Production and CQC Reports, respectively.  The reporting of work shall be 
identified by terminology consistent with the construction schedule.  In 
the "remarks" section in this report which will contain 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 

SECTION 01 45 00.10 20  Page 11



CEP-175 and Z-308 Bulkhead Repairs 1370817

visitors to the work site.  For each remark given, identify the Schedule 
Activity No. that is associated with the remark.

1.14.1   QC Specialist Reports

Weekly written or electronic reports shall be provided to the Contracting
Officer and Design Manager that provides a running total of the projected
repair quantities, repairs currently under execution, and overall condition
of the completed repairs. Three (3) hard copies of the weekly reports
shall be provided to the Contracting Officer and (1) hard copy shall be
provided directly to the Engineer of Record. Photographs and/or video of
typical repair preparation, execution, and completed concrete repair shall
be submitted along with the weekly reports.

The reports, including photographs, shall be submitted in "pdf" format.
Typical examples, for the minimum requirements of the UWQCS and CRQC
Specialist Reports, are provided at the end of this section and shall be
used as reference templates.

NOTE: This information provided in the UWQC and CRQC specialist reports 
shall be used to assist the Contracting Officer with payment of invoicing.
Payment of repairs quantities may be withheld until weekly reports have
been validated by the Contracting Officer. Reports with errors and/or
omissions will be returned to the contractor prior to Government
validation.

UQCS Pile Inspection Report(s), UQC Concrete Repairs/Grout Curtain 
Inspection Report(s), and CQC Concrete Repairs Inspection Report(s) shall 
be provided for Government review within 20 calendar days of the individual 
pile installation or concrete repairs being performed.   

QC reports shall include the same documentation requirements as the CQC 
Report for their area of responsibility.  

Prepare each Pile Inspection Report and include photographs and videos.  An 
example report is provided at the end of this section and reflects the 
minimum required information to be presented. 

UWQC reports, signed and dated by the QC.  

1.14.2   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 shall be 
readily available to the Government's Quality Assurance Team during all 
business hours.

a.  All completed Preparatory and Initial Phase Checklists, arranged 
by specification section.

b.  All milestone inspections, arranged by Activity/Event Number.

c.  A current up-to-date copy of the Testing and Plan 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.
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e.  A current up-to-date copy of the Rework Items List.

f.  Maintain up-to-date copies of all punch lists issued by the QC 
Staff on the Contractor and Sub-Contractors and all punch lists 
issued by the Government.

1.14.3   As-Built Drawings

The QC Manager is required to review the as-built drawings, required by 
Section 01 78 00 CLOSEOUT SUBMITTALS, 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 number, modification number, RFI number, 
etc.  The QC Manager shall initial each deviation or revision.  Upon 
completion of work, the QC Manager shall submit a certificate attesting to 
the accuracy of the as-built drawings prior to submission to the KO.

1.15   NOTIFICATION ON NON-COMPLIANCE

The KO will notify the Contractor of any detected non-compliance with the 
foregoing requirements.  The Contractor shall take immediate corrective 
action.  If the contractor fails or refuses to correct the non-compliant 
work, the KO will issue a non compliance 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 KO may issue an order stopping all or part of the work 
until satisfactory corrective action has been taken.  The Contractor shall 
make no part of the time lost due to such stop orders the subject of claim 
for extension of time, for excess costs, or damages.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

Not Used

        -- End of Section --
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CONTRACTOR PRODUCTION REPORT 
(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

DATE Enter Date (DD/MMM/YY) 

CONTRACT NO TITLE AND LOCATION  

Enter Cnt# Here Enter Title and Location of Construction Contract Here 
REPORT NO Enter Report # Here 

CONTRACTOR  SUPERINTENDENT 
Enter The Contractor's Company Name Here Enter Superintendent's Name Here 

AM WEATHER  PM WEATHER  MAX TEMP  (F) MIN TEMP   (F) 
Enter AM Weather Data Here Enter PM Weather Data Here Enter Max Temp Here Enter Min Temp Here 

WORK PERFORMED TODAY 
Schedule  

Activity No. WORK LOCATION AND DESCRIPTION EMPLOYER NUMBER  TRADE HRS 

      

      

      

      

      

      

      

      

      

      

      

WAS A JOB SAFETY MEETING HELD THIS DATE? 
(If YES attach copy of the meeting minutes)   YES   NO 

TOTAL WORK HOURS ON JOB 
SITE, 
THIS DATE, INCL CON'T SHEETS 

 JOB 
SAFETY WERE THERE ANY LOST TIME ACCIDENTS THIS DATE? 

(If YES attach copy of completed OSHA report)   YES   NO CUMULATIVE TOTAL OF WORK 
HOURS FROM PREVIOUS 
REPORT 

 

WAS CRANE/MANLIFT/TRENCHING/SCAFFOLD/HV ELEC/HIGH WORK/ HAZMAT WORK DONE? 
(If YES attach statement or checklist showing inspection performed.)   YES   NO 

WAS HAZARDOUS MATERIAL/WASTE RELEASED INTO THE ENVIRONMENT? 
(If YES attach description of incident and proposed action.)   YES   NO 

TOTAL WORK HOURS FROM  
START OF CONSTRUCTION  

Schedule 
Activity No. LIST SAFETY ACTIONS TAKEN TODAY/SAFETY INSPECTIONS CONDUCTED  SAFETY REQUIREMENTS HAVE BEEN MET. 

  

  

  

EQUIPMENT/MATERIAL RECEIVED TODAY TO BE INCORPORATED IN JOB (INDICATE SCHEDULE ACTIVITY NUMBER) 

Schedule 
Activity No. Submittal # Description of Equipment/Material Received 

   

   

   

   

   

CONSTRUCTION AND PLANT EQUIPMENT ON JOB SITE TODAY.  INDICATE HOURS USED AND SCHEDULE ACTIVITY NUMBER. 

Schedule 
Activity No. Owner Description of Construction Equipment Used Today (incl Make and Model) Hours Used 

    

    

    

    

    

    

    

    

Schedule 
Activity No. REMARKS 

  

  

  

  

  

  

CONTRACTOR/SUPERINTENDENT DATE  
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DATE Enter (DD/MMM/YY) CONTRACTOR QUALITY CONTROL REPORT 
(ATTACH ADDITIONAL SHEETS IF NECESSARY) REPORT 

NO  Enter Rpt # Here 

PHASE CONTRACT NO Enter Cnt# Here CONTRACT TITLE Enter Title and Location of Construction Contract Here 

WAS PREPARATORY PHASE WORK PREFORMED TODAY? YES     NO     

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 
Schedule 

Activity No. Definable Feature of Work Index # 

   

   

   

PR
EP

A
R

A
TO

R
Y 

   

WAS INITIAL PHASE WORK PREFORMED TODAY? YES     NO     

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL INITIAL PHASE CHECKLIST. 
Schedule 

Activity No. Definable Feature of Work Index # 

  

  

  

IN
IT

IA
L 

  

WORK COMPLIES WITH CONTRACT AS APPROVED DURING INITIAL PHASE? YES     NO    

WORK COMPLIES WITH SAFETY REQUIREMENTS? YES     NO    
 

Schedule 
Activity No. 

Description of Work, Testing Performed & By Whom, Definable Feature of Work, Specification 
Section, Location and List of Personnel Present 

  

  

  

  

  

  

  

  

  

  

FO
LL

O
W

-U
P 

  

REWORK ITEMS IDENTIFIED TODAY (NOT CORRECTED BY CLOSE OF BUSINESS) REWORK ITEMS CORRECTED TODAY (FROM REWORK ITEMS LIST) 
Schedule 

Activity No. Description Schedule 
Activity No. Description 

    

    

    

 REMARKS (Also Explain Any Follow-Up Phase Checklist Item From Above That Was Answered "NO"), Manuf. Rep On-Site, etc. 
Schedule 

Activity No. Description 

  

  

  

  

  
 
 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. AUTHORIZED QC MANAGER AT SITE    DATE 
 

GOVERNMENT QUALITY ASSURANCE REPORT DATE  

QUALITY ASSURANCE REPRESENTATIVE'S REMARKS AND/OR EXCEPTIONS TO THE REPORT 
Schedule 

Activity No. Description 

 

 

 

 

 

 GOVERNMENT QUALITY ASSURANCE MANAGER DATE 
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GOVERNMENT QUALITY ASSURANCE (QA) REPORT 
(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

DATE Enter Date (DD/MMM/YY) 

CONTRACT NO TITLE AND LOCATION 

Enter Cnt# Here Enter Title and Location of Construction Contract Here 
REPORT NO Enter Report # Here 

YES NO IF NO, WHY NOT:  

 WORKING? 
   

WEATHER CONDITIONS:  St
at

us
 

 

 YES NO REMARKS: 

SUPERINTENDENT ON SITE    

QC MANAGER ON SITE    

QC REPORTS CURRENT    

AS-BUILTS CURRENT    

SUBMITTALS APPROVED FOR  
FOR ONGOING WORK    

C
he

ck
 P

oi
nt

s 

DEFICIENCY LIST REVIEWED    

WORK OBSERVED/DEFICIENCIES NOTED/SAFETY ISSUES DISCUSSED/QA TESTS AND RESULTS: 

Schedule 
Activity No DESCRIBE OBSERVATIONS 

  

  

  

  

  

  

  

  

MEETING/CONFERENCE NOTES (INCLUDING PARTICIPANTS): 

Schedule 
Activity No. NOTES 

  

  

  

  

  

  

  

  

INSTRUCTIONS GIVEN OR RECEIVED/CONTROVERSIES PENDING: 

Schedule 
Activity No. INSTRUCTIONS/CONTROVERSIES 

  

  

  

  

  

  

  

  

  

 

QA REPRESENTATIVE DATE SUPV INITIALS DATE  
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SPEC SECTION DATE INITIAL PHASE CHECKLIST  Enter Spec Section # Here Enter Date (DD/MMM/YY) 
CONTRACT NO DEFINABLE FEATURE OF WORK SCHEDULE ACT NO. INDEX # 

Enter Cnt# Here Enter DFOW Here Enter Sched Act ID Here Enter Index# Here 
GOVERNMENT REP NOTIFIED  _____  HOURS IN ADVANCE: YES     NO      

NAME POSITION COMPANY/GOVERNMENT 
   

   

   

   

   

   

   

PE
R

SO
N

N
EL

 P
R

ES
EN

T 

   

IDENTIFIY FULL COMPLIANCE WITH PROCEDURES IDENTIFIED AT PREPARATORY.  COORDINATE PLANS,  SPECIFICATIONS, AND SUBMITTALS. 

COMMENTS:  

 

 

PR
O

C
ED

U
R

E 
C

O
M

PL
IA

N
C

E 

 

ENSURE PRELIMINARY WORK IS COMPLETE AND CORRECT.  IF NOT, WHAT ACTION IS TAKEN? 

 

 

 

 

 PR
EL

IM
IN

A
R

Y 
W

O
R

K
 

 

ESTABLISH LEVEL OF WORKMANSHIP. 
WHERE IS WORK 
LOCATED?  

 

 

IS SAMPLE PANEL REQUIRED? YES     NO     

WILL THE INIITAL WORK BE CONSIDERED AS A SAMPLE? YES     NO     
 

(IF YES, MAINTAIN IN PRESENT CONDITION AS LONG AS POSSIBLE AND DESCRIBE LOCATION OF 
SAMPLE)  

 

W
O

R
K

M
A

N
SH

IP
 

 

RESOLVE ANY DIFFERENCES. 

COMMENTS:  

 

 

 

R
ES

O
LU

TI
O

N
 

 

REVIEW JOB CONDITIONS USING EM 385-1-1 AND JOB HAZARD ANALYSIS 

COMMENTS:  

 

 

 

 

C
H

EC
K

 S
A

FE
TY

 

 

OTHER ITEMS OR REMARKS 

 

 

O
TH

ER
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Instructions for Using Report Forms in MS-Word 
 
In the Report Header, fields that have instructional text such as “Enter Title and Location of Construction Contract Here” prompt the 
user to enter the information in a specific location, governed by the field.  Single mouse click anywhere in the field and the 
field will darken.  Entry of text/data at this point will delete the instructional text in the field and will be replaced with entered 
text/data. 
 
All check boxes are all defaulted as unchecked (i.e.; ).  To check the box (i.e.; ), double click the box and the “Check Box 
Form Field Options” box will appear.  In the “Default value” section of the box, click in the Radio Button for “Checked”, then 
click on the “OK” button and the box will be checked. 

 
The “Hour” fields where intentionally not programmed to total.  If the Contractor deleted the formula in a field within the 
range that was to be totaled, the total would be wrong.  
 
With the ability to [unlimitedly] expand the Contractor Production Report and Contractor Quality Control Representative 
Report, their Continuation Sheets are obsolete. 
 
In the footer of each form are data fields for the Sheet number and the total number of sheets in the report (Sheet 1 of 2).  The 
first number will generate itself when pages of the report are added.  But MS-Word will not automatically update the second 
number.  To update the NumPages field, click the field or the field results and then press F9.  You can also click Options in the 
Tools menu, click the Print tab, and then select the Update fields check box. 
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SPEC SECTION DATE PREPARATORY PHASE CHECKLIST 
(CONTINUED ON SECOND PAGE) Enter Spec Section # Here Enter Date (DD/MMM/YY) 

CONTRACT NO DEFINABLE FEATURE OF WORK SCHEDULE ACT NO. INDEX # 
Enter Cnt# Here Enter DFOW Here Enter Sched Act ID Here Enter Index# Here 

GOVERNMENT REP 
NOTIFIED _____ HOURS IN ADVANCE: YES     NO      

NAME POSITION COMPANY/GOVERNMENT 

   

   

   

   

   

   

   

   PE
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REVIEW SUBMITTALS AND/OR SUBMITTAL REGISTER.  HAVE ALL SUBMITTALS BEEN APPROVED? YES     NO     

IF NO, WHAT ITEMS HAVE NOT BEEN SUBMITTED?  

 

 

ARE ALL MATERIALS ON HAND? YES     NO      
IF NO, WHAT ITEMS ARE 
MISSING?  

 

 

CHECK APPROVED SUBMITTALS AGAINST DELIVERED MATERIAL.  (THIS SHOULD BE DONE AS MATERIAL ARRIVES.) 

COMMENTS:  

 

SU
B

M
IT

TA
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ARE MATERIALS STORED PROPERLY? YES     NO      

IF NO, WHAT ACTION IS TAKEN?  

 

 

 

 M
A

TE
R
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L 

ST
O

R
A

G
E 

 

REVIEW EACH PARAGRAPH OF SPECIFICATIONS.  

 

 

 

DISCUSS PROCEDURE FOR ACCOMPLISHING THE 
WORK.  

 

 

 

CLARIFY ANY DIFFERENCES.  

 

 

SP
EC

IF
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O
N

S 

 

ENSURE PRELIMINARY WORK IS CORRECT AND PERMITS ARE ON FILE. 

IF NOT, WHAT ACTION IS TAKEN?  
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IDENTIFY TEST TO BE PERFORMED, FREQUENCY, AND BY 
WHOM.  

 

 

 

WHEN REQUIRED?  

 

 

 

WHERE REQUIRED?  

 

 

 

REVIEW TESTING PLAN.  

 

 

 

HAS TEST FACILITIES BEEN 
APPROVED?  

 

 

TE
ST

IN
G

 

 

ACTIVITY HAZARD ANALYSIS APPROVED? YES     NO      

REVIEW APPLICABLE PORTION OF EM 385-1-1.  

 

 

 

SA
FE

TY
 

 

NAVY/ROICC COMMENTS DURING MEETING. 
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M
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OTHER ITEMS OR REMARKS: 
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QC MANAGER DATE  

 
 



 

 

RESPONSIBILITIES/AUTHORITY OF THE QC MANAGER 
 
 
1. Appointing letter to the QC manager shall detail his/her authority and responsibility to act for the 
contractor and outline his/her duties, responsibilities and authority.  He/she shall have no job-related 
responsibilities other than QC unless specifically permitted in the specification. 
 
2. He/she shall be on the site at all times during progress of the work, with complete authority to take any 
action necessary to ensure conformance with the contract requirements.  In the event of his/her absence, 
approved backup shall be on the site. 
 
3. Authority to immediately stop any segment of work which does not comply with the contract plans and 
specifications and direct the removal and replacement of any defective work. 
 
4. Conduct daily inspection of work performed for compliance with plans and specifications. 
 
5. Certify daily that all materials and equipment delivered/installed in the work comply with contract plans 
and specifications.  Certify daily that all work performed on the construction site and off the construction site 
conforms to plans and specifications.  Report any deficiencies and remedial action planned and taken. 
 
6. Supervise and coordinate the inspection and tests made by the members of the Quality Control 
Organization, including subcontractors. 
 
7. Assure QC staff is adequate to meet its responsibilities. 
 
8. Maintain a copy of the ROICC approved QC Plan on file at the jobsite complete with up-to-date approved 
revisions/filled-in log of submittals.  Maintain at the jobsite an  
up-to-date QC Submittal Register (provided in the specification) showing the status of all submittals required by 
the contract. 
 
9. Maintain at the jobsite a testing plan showing status of all tests required by the contracts.  Ensure that all 
tests required are performed and report the results of same.  Indicate whether test results show the item tested 
conforms to contract requirements or not. 
 
10. Authority to remove any individual from the site who fails to perform his/her work in a skillful and 
workmanlike manner or his/her work does not comply with the contract plans and specifications. 
 
11. QC manager does not have authority to deviate from plans and specifications without prior approval, in 
writing, from the ROICC. 
 
12. Ensure that the contractor's Quality Control Organization is adequately staffed with qualified personnel to 
perform all the detailed inspections and testing specified in the plans and specifications. 
 
13. Maintain at the jobsite the up-to-date QC Rework Items List. 
 
 
 
 
 
    
 ATTACHMENT A 
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REWORK ITEMS LIST 
Contract No. and Title:  Enter Contract # and Title Here 

 
Contractor:  Enter Contractor's Company Name Here  

 
   CONTRACT    
   REQUIREMENT    
 DATE  (Spec. Section and ACTION TAKEN  DATE 

NUMBER IDENTIFIED DESCRIPTION Par. No., Drawing No. BY QC MANAGER RESOLUTION COMPLETED 
  and Detail No., etc.)    
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505 S. Independence Blvd. Suite 102, Virginia Beach, Virginia 23452-1150 

Phone:  757.497.4480    Fax:  757.497.5560   Email:  dclark@millenniumeng.com 

 

 

 

 

 

Repairs to Pier YK-200 

Concrete Repairs 
 

 

Weekly Report 

Work Performed 

Week of June 20, 2005 
 

 

 

 

 

Prepared For: 

Metrotec Associates, Inc. 

1551 West 38th Street 

Norfolk, Virginia 23508 

 

 

 
 

 

 

 

Prepared By: 

Greg Gould, Inspector 

Millennium Engineers, Inc. 

505 S. Independence Blvd., Suite 102 

Virginia Beach, Virginia 23452 

757-497-4480 

June 27, 2005 
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505 S. Independence Blvd. Suite 102, Virginia Beach, Virginia 23452-1150 

Phone:  757.497.4480    Fax:  757.497.5560   Email:  dclark@millenniumeng.com 

 

EXECUTIVE SUMMARY 

 

On Monday, June 27, 2005, Millennium employees performed inspection of concrete pipe 

support pedestals and found that additional pedestals since last week at bents 11, 67, 75, 81, 

89, 90 and 96 have been saw cut and the west half demolished. The pedestal at bent 1 was not 

checked. 

 

Repairs beneath the deck were inspected as well. A few repairs remain from bents 3 through 7 

as shown in previous reports. Bents 8 through 39 were reviewed once more, sounded at 

random, and are considered final and complete as shown in previous reports. The repair area 

at bent 33, pile B was found to be complete with sufficient curing compound applied.  

 

Repair areas from bents 29 through to bent 39 were found to have additional curing 

compound. The repair areas were previously identified as having insufficient or no curing 

compound as shown in the report for the week of June 6 that includes sheets SK-8 through 

SK-11.  The relevant sketch sheets will not be updated to reflect the additional curing 

compound since the material was not applied in a timely manner. 

 

Bents 40 through 46 were found complete with good curing compound. Repair areas at bents 

47NA, 48NB, 49NB (beam), 61, 62 and 63 were approved for shotcrete. Repair for pile 47B 

was complete but with no curing compound. The remainder of bents 47 through 52 were 

found with final coats of shotcrete and no curing compound as indicated in the attached sketch 

sheets. There are no repairs required for bents 51, 53 & 54. Repair areas from bent 55 through 

60 including beam repairs through bent 64 were found to have a body coat of shotcrete only. 

 

Preparation work was continuing in the vicinity of bent 70 and demolition was ongoing in the 

vicinity of bent 74. Measurements for quantity will be made and tallied in the next report. 

 

There were stirrup repairs made to the beam repair between piles 49B and 50B. The measured 

quantity is 1 - #3 @ 16” and 1 - #3 @ 18”. 

 

Sketch sheets updated by this report are SK-9 through SK-15.  

 

The inspector’s time for the week of May 30, 2005 is 26 hours, bringing the accumulative 

total to 310 hours through June 26.  
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Pedestal work at bent 90. 

The north side of Pile 47B. 
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PHOTOGRAPHS, CONT’D 

 

North side of bent 48 shown.  

Repair at pile 52A shown. 
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SECTION 01 50 00

TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS
08/09

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 (2007) 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 (2013; Errata 2015) Standard for 
Safeguarding Construction,Alteration, and 
Demolition Operations

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

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.  When used, a designation following the "G" designation 
identifies the office that will review the submittal for the Government.  
Submitted the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-01 Preconstruction Submittals

Construction site plan; G

SD-06 Test Reports
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Backflow Preventer Tests; G

SD-07 Certificates

Backflow Tester Certification; G

Backflow Preventers Certificate of Full Approval

1.4   CONSTRUCTION SITE PLAN

Prior to the start of work, submit a site plan 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 work site.  

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.

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

The requirements for the signs, their content, and location shall be 
provided by the Contracting Officer upon award of the contract.  Erect 
signs within 15 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.
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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 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   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.

2.2.3   Backflow Preventers

Reduced pressure principle type conforming to the applicable requirements 
AWWA C511.  Provide backflow preventers complete with 150 pound flanged 
bronze or brass mounted gate valve and strainer, 304 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.

PART 3   EXECUTION

3.1   EMPLOYEE PARKING

Contractor employees will park privately owned vehicles in an area 
designated by the Contracting Officer.  This area will be within reasonable 
walking distance of the construction site.  Contractor employee parking 
must not interfere with existing and established parking requirements of 
the government installation.

3.2   LIGHTING AND MARKINGS

Refer to "DFARS 252.236-7005, Airfield Safety Precautions," and 
requirements of SECTION 01 35 15 "SPECIAL PROJECT PROCEDURES".

3.3   AVAILABILITY AND USE OF UTILITY SERVICES

3.3.1   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.

3.3.2   Payment for Utility Services

Reasonable amounts of utilities will be made available to the Contractor at 
the prevailing Government rates.  These rates may be obtained upon 
application to the Commanding Officer, by way of the Contracting Officer.  
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The Contractor will be responsible for making connections, providing 
transformers and meters, and making disconnections; and for providing 
backflow preventer devices on connections to domestic water lines.

Under no circumstances will taps to base fire hydrants be allowed for 
obtaining domestic water.Carefully conserve any utilities furnished without 
charge.

3.3.3   Meters and Temporary Connections

At the Contractors expense and in a manner satisfactory to the Contracting 
Officer, provide and maintain necessary temporary connections, distribution 
lines, and meter bases (Government will provide meters) required to measure 
the amount of each utility used for the purpose of determining charges.  
Notify the Contracting Officer, in writing, 5 working days before final 
electrical connection is desired so that a utilities contract can be 
established.  The Government will provide a meter and make the final hot 
connection after inspection and approval of the Contractor's temporary 
wiring installation.  The Contractor will not make the final electrical 
connection.

3.3.4   Advance Deposit

An advance deposit for utilities consisting of an estimated month's usage 
or a minimum of $50.00 will be required.  The last monthly bills for the 
fiscal year will normally be offset by the deposit and adjustments will be 
billed or returned as appropriate.  Services to be rendered for the next 
fiscal year, beginning 1 October, will require a new deposit.  Notification 
of the due date for this deposit will be mailed to the Contractor prior to 
the end of the current fiscal year.

3.3.5   Final Meter Reading

Before completion of the work and final acceptance of the work by the 
Government, notify the Contracting Officer, in writing, 5 working days 
before termination is desired.  The Government will take a final meter 
reading, disconnect service, and remove the meters.  Then remove all the 
temporary distribution lines, meter bases, and associated paraphernalia.  
Pay all outstanding utility bills before final acceptance of the work by 
the Government.

3.3.6   Sanitation

a.  Provide and maintain within the construction area minimum 
field-type sanitary facilities that are self-contained units with both 
urinals and stool capabilities and approved by the Contracting 
Officer.  The doors shall be self-closing.  Ventilate the units to 
control odors and fumes.  Clean and empty wastes into a municipal, 
district, or station sanitary sewage system, or remove waste to a 
commercial facility at least once a week or more often if required by 
the Contracting Officer.  Locate the facility out of the public view.

 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 station regulations and procedures when discharging 
into the station sanitary sewer system.  Maintain these conveniences at 
all times without nuisance.  Include provisions for pest control and 
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elimination of odors. Government toilet facilities will not be 
available to Contractor's personnel.

3.3.7   Telephone

Make arrangements and pay all costs for telephone facilities desired.

3.3.8   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.

3.4   TRAFFIC PROVISIONS

3.4.1   Maintenance of Traffic

a.  Conduct work so as not to obstruct pier traffic within the fire lane at 
any time.  Obtain approval from the Contracting Officer prior to 
starting any activity that may obstruct traffic outside of the fire 
lane.

b.  Provide, erect, and maintain, at contractors expense, lights, barriers, 
signals, passageways, detours, and other items, that may be required by 
the Life Safety Signage, overhead protection authority having 
jurisdiction.

3.4.2   Protection of Traffic

Maintain and protect traffic 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.  Contractor is responsible for 
the repair of any damage caused by construction operations.

3.4.3   Dust Control

Dust control methods and procedures must be approved by the Contracting 
Officer.  Treat dust abatement on access roads with applications of calcium 
chloride, water sprinklers, or similar methods or treatment.

3.4.4   Commercial Vehicles In/Out of NAVSTA/NAS Norfolk, VA

a.  Definitions.  Commercial vans and trucks are differentiated as follows:

(1)  Closed truck.  A truck enclosed on four sides, top, and bottom to 
which entry can be made only through end or side doors and to 
which a seal can be applied.

(2)  Open truck.  A truck which is either fully open, such as flatbed, 
or contained by wooden slats or sideboards; or any truck to which 
a seal cannot be applied.

(3)  Commercial vehicles.  A common contract or commercial truck 
without a decal issued by Norfolk, VA.
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(4)  Trailer.  A non-self-propelled enclosed cargo container used for 
the transportation of goods, e.g., a trailer pulled by a truck.

b.  Instructions and directions.  Ensure that commercial trucks and 
trailers follow the instructions below to provide for effective control 
over their entry and exit from the base, movement within the base, and 
to reduce congestion both at the gates and within the base.  In 
general, commercial trucks and common carriers are required to enter 
and exit through specified gates and process immediately to a truck 
control point for cargo manifest check.  The driver shall be issued a 
Material Movement Control and Gate Pass, routing instructions, and 
directions to depart the base via a designated exit point where the 
pass is to be turned in.

(1)  Common contract and commercial trucks going to the area of 
Building LP-84 (MAC Terminal), NAS Norfolk shall enter and exit 
Gate 22.  Gate 22 hours of operations are 5:30 a.m. through 6:30 
p.m. and 10:30 p.m. through 3:00 a.m., 7 days a week.  The gate is 
closed on holidays.

(2)  Other common contract and commercial trucks, except as noted 
below are allowed to enter the Naval Base through any Gate and 
exit through Gate 2.

(3)  Common contract and commercial trucks which enter the base may 
depart through Gate 5, Gate 4, and Gate 22 only.  The exit Truck 
Control Point at Gate 4 is operated from 7:00 a.m. to 5:00 p.m.

(4)  For concrete and asphalt-carrying trucks, the Resident Officer in 
Charge of Construction (ROICC), Norfolk VA shall arrange entry and 
exit through any gate other than Gate 2.

(5)  Contractor vehicles with black Norfolk Naval Base decals shall be 
granted routine access to the base at all times.  These trucks 
shall not enter or exit the base through Gate 2.  These trucks are 
subject to random checks and searches at exit gates like other 
personal and commercial vehicles to ensure that Government 
property is not being taken off the base without authorization and 
documentation.

c.  Movement and Exit

(1)  Material movement control and gate pass.  A Material Movement 
Control and Gate Pass (5ND GEN 5510/1) is required for the removal 
of Government, public, or private property from NAVSTA and NAS 
Norfolk complex via commercial vans and truck.

  (a) The Material Movement Control and Gate Pass shall be 
originated by the Naval Base Police Truck Control Officer, and 
shall be given to drivers of commercial trucks for retention 
during transit to intermediate stops and to the exit gates.  The 
pass shall be presented by the driver to the Truck Control Officer 
at the exit truck stop.  If the driver has more than one delivery 
or pickup point, the driver shall present the pass at each stop so 
the new activity may fill in appropriate information on the pass.  
A copy of the pass shall be retained by each activity after 
appropriate information has been entered; remaining copies of the 
pass shall be returned to the driver.  Passes are subject to 
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review by the Naval Base Police Department during transit and 
within command areas by activity officials for verification of 
cargo content and to determine if drivers are transiting promptly 
and by the proper route.  For trailers expecting to be picked up 
and depart outside normal working hours, pre-prepared passes shall 
be provided by the activity duty officer or authorized supervising 
person prior to close of working hours.  Trucking companies 
expecting to pick up trailers after working hours should be 
instructed to pick up a Material Movement Control and Gate Pass 
from the responsible activity.  The activity duty officer or 
official shall notify Base Police Headquarters to clear the truck 
for exit at Gate 5 if the seal and Material Movement Control and 
Gate Pass are in order.

  (b) When filling out a Material Movement Control and Gate Pass, 
the last activity where business is conducted on the base is 
responsible to ensure that the original of the pass is given to 
the driver to turn in to the Truck Control officer at the truck 
control stops.

  (c) The Material Movement Control and Gate Pass shall be turned 
in by the vehicle driver to a base police officer at a truck 
control stop when he departures from the base.

  (d) Government or commercial vehicles departing Naval Base, 
Norfolk with Government, public, or private property shall possess 
a Material Movement Control and Gate Pass filled out by a naval 
officer or equivalent grade civilian within the driver's chain of 
command.  The Material Movement Control and Gate Pass shall be 
inspected and verified during random gate departure searches.

(2)  Car Seals

  (a) Commercial, sealable, closed trailers and trucks, full, 
partially full, or empty, destined to leave the base shall be 
sealed upon departure from any activity.  The seal number and 
trailer or truck number shall be entered on the Material Movement 
Control and Gate Pass.

  (b) Commercial closed trailers and trucks received empty for 
loading with Government material shall have a Navy car seal 
affixed to cargo doors after loading and prior to departing 
through designated gates.

  (c) Closed trailers and trucks which have been only partially 
loaded or off-loaded shall be sealed completely at the end of 
working hours with a Navy car seal.

  (d) Application of Navy car seals is the responsibility of the 
activity in charge of loading and unloading of trailers and trucks.

  (e) The Naval Base Police Department will conduct random checks 
of contents, seals, and forms of trailers and trucks on the Naval 
Base complex.

  (f) A truck driver whose van or truck does not have a properly 
completed Material Movement Control and Gate Pass or car seal will 
be refused exit clearance.
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3.5   CONTRACTOR'S TEMPORARY FACILITIES

3.5.1   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.

3.5.2   Administrative Field Offices

If the contactor requires, he may provide and maintain an administrative 
field office facilities near the designated work site.  Government office 
and warehouse facilities will not be available to the Contractor's 
personnel.  The site for the field office shall not be on the pier, but 
will be within 2 miles of the work site as directed by the Contracting 
Officer.

3.5.3   Storage Area

Do not place or store Trailers, materials, or equipment on the pier unless 
directed by the Contracting Office.  Upon Contractor's request, the 
Contracting Officer will designate an area for the Contractor's use for 
storage of trailers, equipment, and materials.  This area will not be on 
the pier and will be 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 on 
the pier in preparation for the next day's work unless directed by the 
Contracting Officer.  Park mobile equipment, such as tractors, wheeled 
lifting equipment, cranes, trucks, and like equipment at the end of each 
work day, at the location designated by the Contracting Officer, off the 
pier.

3.5.4   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.

3.5.5   Trailers or Storage Buildings

a.  Trailers or storage buildings will be permitted, where space is 
available, subject to the approval of the Contracting Officer.  The 
trailers or buildings shall be in good condition, free from visible 
damage rust and deterioration, and meet all applicable safety 
requirements.  Trailers shall be roadworthy and comply with all 
appropriate state and local vehicle requirements.  Failure to maintain 
storage trailers or buildings to these standards shall result in the 
removal of non-complying units at the Contractor's expense.  A sign not 
smaller than 24 by 24 inches shall be conspicuously placed on the 
trailer depicting the company name, business phone number, and 
emergency phone number.  Trailers shall be anchored to resist high 
winds and must meet applicable state of local standards for anchoring 
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mobile trailers.  If located on the pier, the trailers shall not be 
anchored to the pier deck.

b.  LANTNAVFACENGCOM Trailer Sign.  A sign shall be mounted on the trailer 
or building that shows the company name, phone number, emergency phone 
number and conforms to the following requirements and sketch :

Graphic panel:  Aluminum, painted blue

Copy:  Screen painted or vinyl die-cut, white

Typeface:  Univers 65 u/lc

See Sketch No. 01500 (graphic).

3.5.6   Maintenance of Storage Area

a.  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 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.

3.5.7   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.

3.5.8   Weather Protection of Temporary Facilities and Stored Materials

Take necessary precautions to protect materials and equipment from damage.

3.5.8.1   Pier 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.

3.5.8.2   Hurricane 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 
each work day.  Maintain the construction site including storage areas, 
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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) requirements, 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 pier.  
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.

3.6   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.

3.7   RESTORATION OF STORAGE AREA

Upon completion of the project remove the bulletin board, signs, 
barricades, 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 19.01 20

SUPPLEMENTAL TEMPORARY ENVIRONMENTAL CONTROLS
11/15

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.  If state or local references are not provided 
here, refer to Section 01 57 19 TEMPORARY ENVIRONMENTAL CONTROLS for 
appropriate references.

ASTM INTERNATIONAL (ASTM)

ASTM E2356 (2014) Standard Practice for Comprehensive 
Building Asbestos Surveys

STATE OF VIRGINIA ADMINISTRATIVE CODE (VAC)

9 VAC 25-840 Title 9, Agency 25, Chapter 840: Erosion 
And Sediment Control Regulations

9 VAC 25-850 Title 9, Agency 25, Chapter 850: Erosion 
And Sediment Control And Stormwater 
Management Certification Regulations

9 VAC 25-870 Title 9, Agency 25, Chapter 870: Virginia 
Stormwater Management Program (Vsmp) 
Regulation

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 262 Standards Applicable to Generators of 
Hazardous Waste

40 CFR 265 Interim Status Standards for Owners and 
Operators of Hazardous Waste Treatment, 
Storage, and Disposal Facilities

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

Stormwater Pollution Prevention Plan; G

Stormwater Notice of Intent (for NPDES coverage under the general 
permit for construction activities); G

SD-11 Closeout Submittals
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Stormwater Pollution Prevention Plan Compliance Notebook; G

Stormwater Notice of Termination (for NPDES coverage under the 
general permit for construction activities); G

1.3   MID-ATLANTIC

Comply with the following state, regional, and local requirements which 
supplement Section 01 57 19 TEMPORARY ENVIRONMENTAL CONTROLS.

1.3.1   Virginia

1.3.1.1   Definition and Disposal Requirements of Empty Paint Cans

Paint Cans:  Paint cans that are empty (free of liquids and contains less 
than 1 inch of dried material) of paints, solvents, thinners and adhesives 
may be disposed of in dumpsters.

Metal paint cans that meet the empty standard can be placed in dumpsters 
marked "metal only"; plastic cans may be placed in solid waste dumpsters.  
Manage paint cans with liquid or more than 1 inch of solidified oil-based 
paint as a hazardous waste and label properly.  Manage paint cans with 
excess water-based paint as non-hazardous waste.  Contact NAVFAC MIDLANT 
Environmental Services for management requirements.

1.3.1.2   Erosion and Sediment Control Measures and Stormwater Management

1.3.1.2.1   Erosion and Sediment Control

As the land disturbance will be 10,000 square feet or greater, an Erosion 
and Sediment Control Plan has been submitted and approved by the Virginia 
Department of Environmental Quality.  The plan will be provided to the 
Contractor prior to construction. Comply with the requirements specified in 
the Virginia Erosion and Sediment Control Law and Regulations. (Virginia 
Code: 9 VAC 25-840).  Obtain a Certificate of Competency in accordance with 
9 VAC 25-850.

1.3.1.2.2   Construction Dewatering

Construction site stormwater runoff must be treated using proper erosion 
control measures or stormwater management practices prior to release from 
the construction site.  Pollutants, including but not limited to chemicals, 
fuels, lubricants, sewage, paints, sedimentation, and other harmful 
materials must not be discharged into or alongside any river, stream, or 
impoundment, or into any channels leading to them.  Implement appropriate 
erosion and sediment control measures to all disturbed areas or bare soils 
to prevent unauthorized offsite sedimentation.  Apply stabilization 
measures to denuded portions of a project that are at final grade or where 
work has temporarily ceased within 7 days.

1.3.1.3   Virginia Stormwater Management

The land disturbance associated with new development for this project is 
greater than one acre. Submit a Stormwater Pollution Prevention Plan 
(SWPPP) and comply with the requirements specified in the Virginia 
Stormwater Management Law and Regulations (Virginia Code: 9 VAC 25-870).  
Obtain Certificate of Competency in accordance with 9 VAC 25-850.
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1.3.1.3.1   Stormwater General Permit for Construction Activities 
Registration Statement

In accordance with 9 VAC 25-870, the land disturbance associated with new 
development for this project is greater than one acre.  Submit a 
Registration Statement to the State to obtain Virginia Stormwater 
Management Program General Permit coverage, and as required under the 
General Permit, develop a SWPPP for the project.  The SWPPP must meet the 
requirements of the State General Permit for storm water discharges from 
construction activities.  Submit the Registration Statement and appropriate 
permit fees to the appropriate state agency for approval a minimum of 15 
calendar days prior to the start of any land disturbing activities.  
Maintain an approved copy of the SWPPP at the onsite construction office, 
and continually update as regulations require, reflecting current site 
conditions.

Coverage under this permit requires the Contractor to prepare a SWPPP, 
prepare and submit a Registration Statement and provide the permit fee to 
the responsible state agency before any land disturbing activities begin.  
File for permit coverage on behalf of both the Contractor and the 
Construction Officer, and file a Stormwater Notice of Termination once 
construction is complete and the site is stabilized with a final 
sustainable cover.  Install, inspect, maintain best management practices 
(BMPs), and submit stormwater BMP inspection reports and SWPPP inspection 
reports as required under the terms and conditions of the permit.  Ensure 
construction operations and management comply with the terms and conditions 
of the general permit for stormwater discharges from construction activities.
.

1.3.1.3.2   Stormwater Pollution Prevention Plan

Submit a project-specific Stormwater Pollution Prevention Plan (SWPPP) to 
the Contracting Officer for approval, prior to the commencement of work.  
The SWPPP must meet the requirements of 40 CFR 122.26 and a State General 
Permit for stormwater discharges from construction sites.

Include the following:

a.  Comply with terms of a state general permit for stormwater discharges 
from construction activities.  Prepare SWPPP in accordance with state 
requirements. Use EPA guide Developing your Stormwater Pollution 
Prevention Plan located at 
http://water.epa.gov/polwaste/npdes/stormwater/Stormwater-Pollution-
Prevention-Plans-for-Construction-Activities.cfm to prepare the SWPPP. 

b.  Select applicable BMPs from EPA Fact Sheets located at 
http://water.epa.gov/polwaste/npdes/swbmp/Construction-Site-StormWater-
Run-Off-Control.cfm or in accordance with applicable state or local 
requirements.

c.  Include a completed copy of the Stormwater Notice of Intent, BMP 
Inspection Report Template, and Stormwater Notice of Termination, 
except for the effective date.

1.3.1.3.3   Stormwater Pollution Prevention Plan Compliance Notebook

Create and maintain a three ring binder of documents that demonstrate 
compliance with the Construction General Permit.  Include a copy of the 
permit Notice of Intent, proof of permit fee payment, SWPPP and SWPPP 
update amendments, inspection reports and related corrective action 
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records, copies of correspondence with the the State Permitting Agency, and 
a copy of the permit Notice of Termination in the binder, as appropriate.  
At project completion, the notebook becomes property of the Government.  
Provide the compliance notebook to the Contracting Officer.

1.3.1.3.4   Stormwater Notice of Termination for Construction Activities

The land disturbance associated with new development for this project is 
less than one acre.  Submittal of a Notice of Termination once construction 
is complete is not required.

1.3.1.3.5   Stormwater General Permit Inspection Reports

Complete and document, in the SWPPP Notebook, the Stormwater Inspection 
Reports as required by the State VSMP General Permit.  The Stormwater 
inspections reports must include items required by the General Permit and 
must be completed at the inspection frequency detailed in 9 VAC 25-870.  
Obtain certificate of competency in accordance with 9 VAC 25-850.

1.3.1.4   Asbestos Abatement and Notification Procedures

Structures must be surveyed for the presence of asbestos prior to 
demolition or renovation.  A structure is defined as including any 
load-bearing portion of a structure.  The survey must be performed by a 
licensed, certified, accredited asbestos inspector in accordance with 
ASTM E2356.

Notify EPA and Virginia Department of Labor and Industry (VADOLI) at least 
20 calendar days before start of asbestos abatement if asbestos is expected 
to total at least 260 LF, 160 SF, or 35 CF.  Provide copies of 
notifications to the environmental office (Air Manager) through the 
Contracting Officer prior to beginning work. Make notifications for any 
project that includes asbestos abatement (and for all demolition projects, 
regardless of whether asbestos containing materials are present in the 
structure or facility) in accordance with paragraph DEMOLITION. 
Notification is not required if asbestos is nonfriable asbestos containing 
roofing, flooring, or siding materials that when installed, encapsulated, 
or removed do not become friable.  If the material is damaged, the matrix 
binding the asbestos fibers has deteriorated, or mechanical removal results 
in more-than-incidental breakage, then notification is required.  
Activities such as grinding, mechanical chipping, sawing or drilling can 
make the asbestos containing material friable and would require 
notification.

1.3.1.4.1   Best Management Practices

Use BMPs to ensure EPA and VADOLI requirements are met, including: 
preventing airborne emissions via wetting asbestos prior to removal; using 
glove bags or containment; using HEPA-filtered vacuum or ventilation 
systems; restricting access to asbestos-control areas until thoroughly 
cleaned and inspected, and acceptable air-samples have been received.  
Consideration should be given to other environmental program requirements 
such as Clean Water Act (CWA) requirements when making decisions regarding 
BMPs.

1.3.1.4.2   Asbestos Waste Disposal

For asbestos waste disposal, phone the NAVFAC MIDLANT Environmental (EV) 
Service Desk to arrange pick up in your area.  A manifest must be signed by 
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this office prior to waste being removed from the installation.  Provide 
copies of manifests and notifications to NAVFAC Mid-Atlantic EV Hazardous 
Waste (HW) Program Manager.

1.3.1.5   Hazardous Waste Requirements for Virginia Installations:

1.3.1.5.1   Demolition

Remove the following items from the site prior to demolition: 
polychlorinated biphenyls (PCBs), fluorescent bulbs, mercury and metal 
components (such as furnaces, ducts, and piping), and any hazardous 
materials.  Manage lead, fluorescent bulbs, mercury-containing equipment, 
and any other waste as "hazardous or universal waste" as appropriate (see 
paragraph HAZARDOUS AND UNIVERSAL WASTE GENERATION).  If the demolition 
activity encompasses the whole building (the building must be demolished to 
the ground), the resulting construction debris (including lead paint) 
requires Toxicity Characteristic Leaching Procedure (TCLP) analysis to make 
a waste determination and ensure proper management and disposal before it 
can be disposed as solid waste.

1.3.1.5.2   Hazardous and Universal Waste Generation

Hazardous and Universal Waste includes fluorescent bulbs, PCB ballast, lead 
paint, and mercury-containing equipment. Contact the EV HW Program Manager 
to set up an appropriate accumulation area. Manage waste in a satellite 
accumulation area (SAA), hazardous waste accumulation area (HWAA), or 
universal waste accumulation area (UWAA) as directed by the EV HW Program 
Manager through the Contracting Officer.  Keep containers securely closed 
unless adding or removing material and waste.  Ensure custodians managing 
the accumulation area(s) have appropriate training that has been taken 
within the year prior to the area being established.  Training is an annual 
requirement that can be taken on the 
https://environmentaltraining.ecatts.com/ site.  Keep copies of training 
records and certificates on site.

Hazardous Waste Accumulation Areas (less than 90-day sites) require 
Virginia Department of Environmental Quality (VDEQ) notification. Notify 
the HA Media Manager (HW MM) 14 days prior to the start of waste 
accumulation.  The EV HW Program Manager is authorized to notify VDEQ when 
Hazardous Waste Accumulation Areas are established.  A copy of the Activity 
Hazardous Material Reutilization, Hazardous Waste Minimization and Disposal 
Guide will be provided by the Contracting Officer.  For waste disposal, 
phone the NAVFAC MIDLANT EV Service Desk to arrange pick up in your area.  
Fax a completed DD 1348-1A to the Service Desk for all waste turn-ins.  
Notify the Service Desk if any containers are leaking or are in poor 
condition.  A representative from NAVFAC MIDLANT EV Services is the 
authorized entity approved to sign manifests for off-site waste disposal.

1.3.1.5.3   Waste Management - Disposal by the Contractor

Manage and dispose of all Hazardous Waste generated or discovered during 
the project. Dispose of all waste in accordance with all federal and state 
environmental regulations.  Sign and submit all paperwork (lab analyses, 
profiles, manifests) and records to the Navy.  Allow inspection by the 
Regional Environmental Core for compliance with federal, state and Navy 
requirements.
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1.3.1.5.3.1   Contractor Site Custodian

a.  Designate a Site Custodian and an Alternate for waste management. 
Provide 24-hour phone numbers where Site Custodian and alternate can be 
contacted in the event of an emergency.

b.  Personnel must be trained in hazardous waste management procedures to 
comply with the requirements of 40 CFR 262.34 and 40 CFR 265.16.

1.3.1.5.3.2   Waste Accumulation

a.  Establish a SAA, UWAA or a temporary 90-Day HWAA for waste 
accumulation. Obtain the HW Media Manager approval.  Do not use 
accumulation areas as lay-down areas.

b.  EV Core HW MM will notify VDEQ.  Notify the HW MM 14 days prior to the 
start of waste accumulation.  All agency notifications will originate 
from the Regional Environmental Core.

c.  The Site Custodian and Alternate must attend the HW MM training session 
for the management of the SAA, UWAA or HWAA.

1.3.1.5.3.3   Waste Disposal

a.  The Navy will be considered the "generator" for any and all waste that 
are generated on Navy property, regardless if the waste was generated 
as result of Contractor activity.

b.  Pack, mark, label and transport all waste in accordance with Department 
of Transportation 49 CFR Regulations.

c.  Obtain the EPA Hazardous Waste Identification Number (EPA ID#) for the 
installation or off-site Contractor location, from the EV Core HW MM.  
Use the generator's EPA ID# on the Hazardous Waste Manifest.

(1) Provide the name and EPA ID Number for the Hazardous Waste 
Transporter and the disposal facility to the HW MM.

(2) Submit all waste profiles and documentation supporting the waste 
disposal to the HW MM for review.

d.  Obtain the Hazardous Waste Manifest signature from designated 
representative of the Regional Environmental Services Group (EV 
Services).  Contact the Environmental Services Department Dispatcher to 
schedule this service.  Obtain signature on the day the waste is 
scheduled to be picked up.

e.  The Contractor is to ensure that the Certificates of Disposal and 
Manifests are mailed to EV Services, in accordance with the all Federal 
and State regulations.

1.3.1.5.4   Waste Management - Disposal by the Navy

Coordinate waste management actions with the HW MM responsible for the 
installation. Manage all hazardous waste in accordance with federal, state 
and Navy Environmental Regulations.  Sign and submit all paperwork (lab 
analyses, profiles, manifests) and records to the Navy.  Allow inspection 
by the Regional Environmental Core for compliance with federal, state and 
Navy requirements.
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1.3.1.5.4.1   Contractor Site Custodian

a.  Designate a Site Custodian and an alternate for waste management. 
Provide 24-hour phone numbers where Site Custodian or Site Manager and 
alternate can be contacted in the event of an emergency.

b.  Personnel must be trained in hazardous waste management procedures to 
comply with the requirements of 40 CFR 262.34 and 40 CFR 265.16.

1.3.1.5.4.2   Waste Accumulation

a.  Establish a Satellite Accumulation Area (SAA), Universal Waste 
Accumulation Area (UWAA) or a temporary 90-Day Hazardous Waste Accumulation 
Area (HWAA) for waste accumulation.  Do not use accumulation areas as 
Contractor lay-down areas.

b.  EV Core HW MM will notify VDEQ.  Notify the HW MM 14 days prior to the 
start of waste accumulation.  All agency notifications will originate from 
the Regional Environmental Core.

c.  The Site Custodian and alternate must attend the HW MM training session 
for the management of the SAA, UWAA or HWAA.

d.  Manage waste containers in accordance with all applicable Federal, 
State, and Navy regulations.

1.3.1.5.4.3   Waste Disposal

a.  The Navy will be considered the "generator" (EPA definition) for any 
and all waste that are generated on Navy property, regardless if the waste 
was generated as result of Contractor activity.

b.  Obtain a Job Order Number from the NAVFAC MIDLANT Financial Management 
Business Line, Accounts Receivable Department.

c.  Submit all waste profiles and documentation supporting the waste 
disposal to the HW MM for review.

d.  Coordinate with the HW MM for waste pickup by EV Services. EV Services 
will pick up the waste and coordinate transport to an off-site permitted 
Treatment Storage or Disposal facility.

e.  Obtain the Hazardous Waste Manifest signature from designated 
representative of the Regional EV Services.  Contact the Environmental 
Services Department Dispatcher to schedule this service. Obtain signature 
on the day the waste is scheduled to be picked up.

1.3.1.5.5   Excavation

If soil is to be reused onsite, sampling is not required unless otherwise 
directed.  Excavated soil may be reused within the construction site with 
no testing necessary.  Soil may be stockpiled until the end of the project, 
then reused as much as possible prior to sampling and analysis for residual 
soil to be disposed. Store in a manner that prevents rain from infiltrating 
the soil matrix and preventing any runoff into the surrounding soil or 
pavement (for example, store the soil on top of plastic sheets and covered 
with plastic sheets or store in lined, covered dumpsters).  If the soil is 
going to be relocated or disposed outside the construction site, sampling 
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and analysis is required. Contact the installation HW Program Manager prior 
to disposal to determine the appropriate sampling and test parameter. Soil 
disposal requirements will depend on test results. If soil is to be shipped 
to a destination outside the fire ant quarantine area (outside of James 
City County, York County, Chesapeake, Hampton, Newport News, Norfolk, 
Poquoson, Portsmouth, Suffolk, Virginia Beach, or Williamsburg) it MUST 
have a valid inspection certificate issued by an Officer of the Plant 
Protection and Quarantine Program (PPQ) of the U.S. Department of 
Agriculture.  Contact the EV Pest Management Coordinator for additional 
information. 

1.3.1.5.6   Painting and Paint Removal

Air-drying cans for disposal are allowed only if liquid residue is less than
 1 inch; keep all paint or solvent containers closed and secured when not 
adding or removing material or waste.  Waste paint chips and debris must be 
collected and sampled to determine the proper disposal method.  Contact the 
NAVFAC MIDLANT EV HW Program Manager for sampling requirements.  If waste 
paint is determined to be hazardous, waste must be managed as hazardous and 
an appropriate accumulation area must be established.  Contact the NAVFAC 
MIDLANT EV HW Program Manager for site setup.

1.3.1.5.7   Dumpsters

Label trash containers to appropriately describe the contents.

1.3.1.6   Air Requirements:

1.3.1.6.1   Concrete Crushing

Secure an air permit for the crusher from the regulatory agency where the 
equipment is home-based (in Virginia contact VADEQ).  Provide a copy of the 
permit to the EV Office (Air Program Manager) through the Contracting 
Officer at least 30 days prior to bringing crusher onsite.

1.3.1.7   Spill Response and Reporting

Report spills at Hampton Roads Navy installations to the appropriate 
installation Emergency Call Center (ECC) immediately upon discovery.

After notifying the installation ECC, notify the Navy point of contact.  
Refer to the Installation Hazardous Material Reutilization, Hazardous Waste 
Minimization and Disposal Guide Appendix 3 for spill contact procedures.  
Refer to Table 1 - Spill Reporting Contact Number for the appropriate point 
of contact.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

Not Used

        -- End of Section --
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2013 HAZARDOUS MATERIALS 
REUTILIZATION, HAZARDOUS WASTE 

MINIMIZATION 
AND DISPOSAL GUIDE 

 

 
 

The purpose of this guide is to communicate regulatory requirements and management 
procedures relevant to the utilization of hazardous material, and minimization and 
disposal of hazardous waste.  It is your responsibility to notify the hazardous waste 
Media Manager of new wastes requiring characterization.  The hazardous waste Media 
Manager should be notified before the waste is generated if at all possible.   
 
Implementing effective environmental management, by incorporating these procedures, 
shows our commitment to environmental stewardship through regulatory compliance, 
pollution prevention, and continual improvement. 
 
Understanding how your job impacts the environment and what regulatory requirements 
apply provides for a reduction in environmental impacts, ensures environmental 
compliance through enhanced awareness and is essential in maintaining our 
Environmental Management System (EMS).    
 
Annual training is required for all personnel managing hazardous waste and hazardous 
materials.  Web-based training is available via ECATTS at https://navfac.ecatts.com.   
 
For questions regarding hazardous waste management or hazardous material use, please 

see Appendix 1 for Hazardous Waste Media Manager contacts for your installation. 
 

This guide is for the following Naval installations in the 
 Hampton Roads area ONLY. 

                                                                         
 
Naval Station Norfolk, NSA Hampton Roads, Lafayette River Annex, Craney Island, Naval Weapons Station Yorktown, Yorktown Fuels, 
Cheatham Annex, New Kent ROTHR, Joint Expeditionary Base Little Creek-Fort Story, St. Julien’s Creek Annex, South Gate Annex, Scott 
Center Annex, Naval Medical Center Portsmouth, Naval Air Station Oceana, Dam Neck Annex, NSA Northwest Annex, Fentress Air Field, 
Dare County Bombing Range 
 
                                                                                                                  

https://navfac.ecatts.com/
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GUIDE INTRODUCTION 
 
This guide applies to naval installations in the Hampton Roads area and was developed in 
accordance with applicable Navy instructions (Ref. A) and Federal and State laws.  It is 
divided into four (4) main sections: 
  

I. Waste Minimization Information  
II. Hazardous Material Reutilization Information 
III. Hazardous Waste Management and Disposal Information 
IV. Management of Specific Materials/Wastes 

 
The first three sections of this guide will provide you information on how to best manage your 
excess Hazardous Material (HM) or the Hazardous Waste (HW) that you may generate.   
 
The Waste Minimization Information section will provide tips and information on how to 
generate less waste. Reducing waste generation is the most cost-effective way to manage 
waste.  By not creating waste, an activity reduces its environmental footprint, protects the 
environment for future generations, and helps maintain the public image of the Navy as good 
environmental stewards. 
 
The Hazardous Material Reutilization Information section provides various options other 
than disposal.  Information and procedures are provided on how to return HM to Hazardous 
Material Minimization Centers (HAZMINCENs), shelf-life extension procedures, various 
recycling and/or cross-decking efforts, and material transfer procedures to DLA Disposition 
Services for public resale.  
 
The Hazardous Waste Management and Disposal Information section of this guide details 
the procedures to be followed to dispose of an item.  HW disposal is the most costly and 
regulated method of managing expired or unneeded HM.  The cost of disposal is often more 
than the purchase cost of the material, thus every effort should be made to avoid generation 
of a hazardous waste. The options in Sections I and II should be explored prior to HW 
disposal.  
 
Section IV of this guide, Management of Specific Materials/Wastes, provides instructions 
for the management of specific HW that are generated most frequently in the Hampton 
Roads Region.   
 
 
 
Useful contact information is listed at the beginning of 
each section. For a full list of points of contact related to 
this guide, see Appendix 1. 
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C. JOINT SERVICES POLLUTION PREVENTION AND SUSTAINABILITY LIBRARY 
HTTP://WWW.P2SUSTAINABILITYLIBRARY.MIL/QUERYNONAV.ASPX?TOPIC=244 

D. DOD SHELF LIFE PROGRAM, HTTPS://WWW.SHELFLIFE.HQ.DLA.MIL/POLICY_DOD4140_27.ASPX 
E. 40 CFR PART 261 ”IDENTIFICATION AND LISTING OF HAZARDOUS WASTE” 

http://doni.daps.dla.mil/Directives/05000%20General%20Management%20Security%20and%20Safety%20Services/05-100%20Safety%20and%20Occupational%20Health%20Services/5100.23G%20w%20CH-1.pdf
http://doni.daps.dla.mil/Directives/05000%20General%20Management%20Security%20and%20Safety%20Services/05-100%20Safety%20and%20Occupational%20Health%20Services/5100.23G%20w%20CH-1.pdf
http://doni.daps.dla.mil/Directives/05000%20General%20Management%20Security%20and%20Safety%20Services/05-100%20Safety%20and%20Occupational%20Health%20Services/5100.23G%20w%20CH-1.pdf
http://www.p2sustainabilitylibrary.mil/queryNoNav.aspx?topic=244
https://www.shelflife.hq.dla.mil/policy_DoD4140_27.aspx
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I.  WASTE MINIMIZATION INFORMATION  
 

A) USEFUL CONTACT INFORMATION - see Appendix 1. 
 

B) WORK PRACTICES AND MATERIAL SUBSITUTION - In an effort to reduce the 
generation of Hazardous Waste (HW), users of Hazardous Material (HM) should 
incorporate CHRIMP and the following business practices into their everyday work.   

 
PLEASE NOTE!   

When applicable, relevant technical manual guidance must be the prevailing factor 
in any decision to use a substitute for a hazardous material. 

 
 HM control and management: Activities should adopt procedures to manage, 

minimize, and control the acquisition of HM.  This is an excellent way to prevent waste, 
fraud and abuse as well as to ensure that HM is utilized prior to expiration.   Having the 
correct amount of HM for a job and using the HM before it expires will save time and 
money in reduced HW.  Please refer to Ref. B for specific guidance on HM Storage. 

 
 HM procurement through the Re-Use store: HM may be available for no cost at the 

Reuse Store.  Instead of bringing more HM (that must be managed in accordance with 
Navy guidelines) on Navy property, reuse another work center’s overage.  The Reuse 
Store is primarily located at NS Norfolk Building X-218.  The Navy ERP (N-ERP) 
website provides Asset Visibility by Installation and Region and allows customers to see 
if material are available at their local HAZMINCEN for free issue or for purchase.  N-
ERP is a CAC enabled website so CAC certificate is required but a login and password 
may not be required to check material availability. 

 
 HAZMINCEN Locations: 

o NS Norfolk: Building LF-50 (Building X-218 Reuse Store) 
o NAS Oceana: Building 826 
o Fort Eustis Building 1205 

 
Note: NS Norfolk customers are encouraged to contact Building X-218 to 
confirm material availability of Reuse/SHIPR material (walk-ins are welcome). 

 
 Self-Help: When working on a project, ensure that all appropriate work permits are 

obtained prior to starting your project.  You can get free paint and other building 
materials for small jobs to spruce up your command at your base’s Self-Help Center. 

 
 Process changes: Is there a way to conduct the work without using a HM or creating a 

HW?  The Navy is constantly testing safer, more environmentally friendly chemicals and 
processes.  For the latest developments, call your P2 Media Manager or Naval Air 
Technical Data & Engineering Service Command (NATEC) representative 
(https://mynatec.navair.navy.mil). 

 
 Solvents: Can generate large volumes of HW with stringent management requirements 

and costly disposal.  Consider replacing solvents containing MEK, xylene, and toluene 
with less toxic materials such as EP-921.  Clean parts requiring high purity solvents with 
fresh solvent and use the solvent to clean other dirtier parts before replacing.  



Section I. Waste Minimization Information 

 Page 2 of 27 

 
 Material substitution: Is there a less hazardous or more “environmental friendly” 

material that can be substituted for the HM? Green procurement is the purchase of 
approved environmentally preferable products and services in accordance with one or 
more of the established Federal “green” procurement preference programs.  

 
 Green Products: Consider green products and/or services as the first choice in all 

procurement, including service contracts.  DoN activities must purchase green products 
when planning to purchase products and/or services in the following categories (note 
that this list is not all inclusive): 

o Office products (including electronic equipment) and printing services 
o Fleet maintenance products 
o Building construction, renovation, maintenance, and janitorial products 
o Traffic control 
o Parks and recreation and landscaping services 
o Appliances and lighting  

Federal green procurement preference programs  
Products manufactured from 
recovered materials 

http://www.epa.gov/cpg 

Environmentally preferable products http://www.epa.gov/epp 
Energy efficient products http://ww.eere.energy.gov/femp/technologies/ee

products.cfm 
Bio-based products http://www.biopreferred.gov/?SMSESSION=NO 
EPA’s Design for the Environment 
Safer Product Labeling Program 

http://epa.gov/dfe/pubs/projects/formulat/ 
formpart.html 

Alternative fuels and fuel efficient 
vehicles 

http://www.eere.energy.gov/topics/vehicles.html 

 
To support the Green Procurement Program(GPP), Contracting and Purchasing 
personnel must take GPP training through Navy Schools, Defense Acquisition University, 
DLA’s Buying Green Workshop, NAVSUP’S DON Consolidated Card Program 
Management Division (CCPMD) Website (https://www.navsup.navy.mil/ccpmd),  and  
NAVFAC Environmental Compliance, Assessment Training and Tracking 
System(https://https://navfac.ecatts.com/). 

 
Defense Logistics Agency (DLA) has developed an environmental products catalog that 
can be found at http://www.dscr.dla.mil/userweb/dscrld/epa/epinfo.htm.  This catalog 
gives brief equipment descriptions, national stock numbers (NSNs), and environmental 
benefits of products. 

 
 Recycle/Reuse: Instead of disposing of an item, is there another use for this material 

within your command?  Can the item be recycled through the Regional Recycling 
Program?  If the item is not currently accepted through the Program, should it be?  

 
The P2 media managers can assist in waste reduction efforts by identifying pollution 
prevention equipment and conducting process evaluations.  Additional information and 
resources are available at Ref. C the Joint Services P2 library. 

 
 

http://www.biopreferred.gov/?SMSESSION=NO
http://epa.gov/dfe/pubs/projects/formulat/
http://www.eere.energy.gov/topics/vehicles.html
https://www.navsup.navy.mil/ccpmd
https://navfac.ecatts.com/
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C) CONSOLIDATED HAZARDOUS MATERIAL REUTILIZATION AND INVENTORY 
MANAGEMENT PROGRAM (CHRIMP) 

 
In accordance with the Chief of Naval Operations (CNO) message dated January 3, 
2003, all ships and shore installations are required to fully implement CHRIMP.  All 
commands (ship or shore) can return excess and unused HM to the Fleet Industrial 
Supply Center (FISC) HAZMINCENs (see section I.B for HAZMINCEN locations).   For 
more information please see section II.B of this guide.     

D) REGIONAL SOLID WASTE AND RECYCLING 
 Information on Naval Facilities Engineering Command Mid-Atlantic (NAVFAC 

MIDLANT) Regional Resource, Recovery, and Recycling Program and other recycling 
programs can be obtained by contacting the Mid-Atlantic Regional Recycling Program 
(RRP) contact listed in Appendix 1. 
 
 The Regional Recycling Centers are located at:  

o NS Norfolk: Building Z-309 
o NAS Oceana & Dam Neck Annex: Oceana Building 934 
o Joint Expeditionary Base Little Creek-Fort Story West: FS West Building 3661 
o NWS Yorktown and Cheatham Annex: Yorktown Shed 6 

 
 To continue recycling in a safe and environmentally responsible manner, we need your 

help when preparing for delivery to the Recycling Center.  It is important that you have 
a clear understanding of which materials are acceptable and which are not.  To help 
you in preparing your loads and to ensure they will be accepted at the Recycling 
Center, the following information is provided.  This does not encompass all possible 
items, rather it is a general list of most frequently delivered items. 

o Hours of operation are Monday-Friday 0700-1500 (no appointment necessary)   
o DD1348 required 
o No after-hours drop-off on certain turn-ins 
o For additional information contact the RRP   

 
NOTE! 

Items collected and received may change from time to time based on the commodities markets.  
If you find or have items not included below and you are uncertain about them, please call your 
installation Recycling Center.  
 
1) Examples of materials that are recycled  

a. Mixed stream office recycling:  All office recycling is accomplished through a 
mixed stream recycling method utilizing 90 gallon blue recycling bins.  These 
bins are located in various areas in all buildings on the installation.  The bins 
are picked up on prescheduled days and on call emergencies.  All material is 
also accepted at all the Recycling Centers.  The following materials are 
accepted in the blue recycling bins: white and colored paper; newspaper; phone 
books; plastic bottles; small cardboard containers; file folders; magazines; 
aluminum cans; envelopes. 

b. Cardboard:  Flat cardboard may be placed in dumpsters marked “Cardboard 
Only”.  Cardboard is accepted at all recycling centers.  

c. Metal Items: Metal items may be placed in dumpsters marked “Metal Only”.  
Metal items are also accepted at the Recycling Centers. Units with special 
needs should contact their Recycling Center, located on their installation.   
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d. Dock (Mooring) Lines: All lines can be coiled, and secured to a pallet when 
dropped off at the Recycling Centers.  

e. Drums (Metal or Plastic): Contact your Recycling Center before turning in 
empty drums/containers for special instructions.  Drums containing one inch or 
more liquid will be rejected.  

f. Empty Compressed Gas Cylinders: Prior to receipt of the cylinders the 
needle valve must be removed and the cylinder cut in half, or cut wide enough 
to indicate that the cylinder cannot be under pressure again. 

g. Appliances: 
• Useable appliances such as air conditioning and refrigeration (A/C&R) units, 

washers, and dryers may be turned in to DLA Distribution Services for 
possible resale. Contact DLA for guidance (see section II.E for details). 

• Unusable washers and dryers may be recycled.   
• Unusable AC&R units (e.g. refrigerators, air conditioners, water fountains, 

freezers, or any item that normally contains refrigerant), may be recycled IF: 
(1) All remaining refrigerant has been removed and unit is certified 

“refrigerant-free” by a certified technician.  Contact NAVFAC-MIDLANT 
maintenance or your FMS to coordinate this service.  At NS Norfolk, this 
service is provided by self-help and coordinated through your FMS.   

(2) The run capacitors and start capacitors have been removed (a/c units).  
(3) The compressors have been removed (refrigerators and a/c units) 
(4) All oils have been removed and properly disposed of. 

h. Motor Vehicle Parts: Units must deliver their parts in government vehicles. 
• Engine blocks must be drained* of all fluids; oil filters and pans must be 

removed.   
• Transmissions must be open and drained* of all fluids. 
• Rear ends must be drained* and the plate removed. 

*drained oils can be turned in by calling the Environmental Services 
Desk (ESD)  

i. Batteries: recyclable lead acid batteries are accepted provided they meet the 
following restrictions:   
 Only lead acid batteries that are not metal encased.  In special cases metal 

encased lead acid batteries may be taken by the Recycling Program 
depending on market conditions- contact your installation recycling manager 
for clarification. 
 Batteries must be in good condition with caps securely in place.  Batteries that 

are cracked or have missing caps must be disposed of as HW- contact the 
NAVFAC MIDLANT Environmental Services Desk (ESD) for disposal. 
 The customer must deliver the batteries to the Recycling Centers in a 

government owned vehicle.   
 All batteries not meeting the requirements listed above are to be turned over 

for disposal to NAVFAC-MIDLANT ESD.  
j. Toner Cartridges: Cartridges must be placed in a clear plastic bag or in a box 

and sealed to prevent powder from spilling; place beside the 90 gallon Blue 
Recycling container for pickup.  

k. Expended Brass Casings:  All MPPEH residue (i.e., inert small arms spent 
brass casings .50 caliber or smaller), lead, and mixed metals or shrapnel will be 
turned-in to the local QRP via the NAVFAC MIDLANT QRP Hampton Roads 
Operations Manager or QRP MPPEH Supervisor.  Please refer to 
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COMNAVREGMIDLANTINST 5090.6 Appendix D (Installation Explosive 
Hazardous Waste Management Plan) for a full list of requirements regarding 
the management of MPPEH residue.  Requirements for managing expended 
brass casings include but are NOT limited to the following: 
• Small arms cartridge cases should be separated by metal types (i.e., 
steel, chrome, aluminum, brass).  Under no circumstances should large .50 
caliber and small .22 caliber, be mixed or co-mingled with any other size 
cartridge casings in the same container.  They must be packed separately.  
Range residue, other than small arms cases, i.e. shrapnel or lead, will be 
placed in its own container and clearly marked.   
• Expended brass casings must be managed in sealed and labeled 55-
gallon drums in a facility or area where the drums are protected from the 
elements (i.e. rain, snow, etc.).  At no time before or after certification and 
verification should water be allowed to enter the drums. 
• Drums must be accompanied by a DD 1348-1A that includes the 
Generating Command/Range, Quantity, Date, Names and Signatures of 
personnel certifying and verifying that all shell casing are inert.  (NOTE: Each 
shell casing requires a two-person 100% visible inspection that the shell casing 
is inert.  QRP has been instructed to turn away expended brass that does not 
contain the appropriate paperwork with authorized dual signatures and 
certification statement.) 
 

2) Some materials that are rejected (questions contact Recycling Manager or See 
Section IV) 
a. Any material containing hazardous or toxic substances, materials or waste 
b. Gasoline, diesel fuel, propane or other petroleum products 
c. Pressurized Cylinders and Fire Extinguishers 
d. Asbestos of any kind (such as pipe insulation or surfacing materials) 
e. Wire rope or cable in lengths greater than 6 feet 
f. A/C&R units that are NOT certified CFC free or have run/start capacitors  
g. PCB containing materials such as capacitors, ballast, and transformers 
h. Fluorescent or mercury vapor lights and related fixtures 
i. Radioactive materials or containers 
j. Free flowing fluids of any kind 
k. Dirt, debris, trash or waste of any kind 
l. Food or food byproducts 
m. Bedding or clothing products 
n. Cooking oil or grease 
o. Wood (accepted only at selected sites) 
p. Yard waste  
q. Tires (accepted only at selected sites) 
r. Rags/Shop Towels 
s. Lawn or plastic furniture 
t. Speedy-Dry or absorbent materials or chemicals 
u. Medical waste of any kind
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II. HAZARDOUS MATERIAL REUTILIZATION INFORMATION 
If you have excess or unused hazardous material, it is important that the following alternatives to 
disposal be considered. Disposal of HM should be utilized as a last resort. 

 Returning to supply (HAZMINCENs) for credit or reuse 
 Extending shelf-life 
 Crossdecking use  
 Turning in to DLA Disposition Services Norfolk (formerly DRMO) 

A) USEFUL CONTACT INFORMATION - see Appendix 1. 
 HAZMINCEN Locations: 

o NS Norfolk: Building LF-50 (Building X-218 Reuse Store) 
o NAS Oceana: Building 826 
o Fort Eustis Building 1205 

B) RETURNING HAZARDOUS MATERIALS (HM) TO SUPPLY (HAZMINCENs) 
If you purchase HM and determine the item is not needed, it can be returned to the 
HAZMINCENs for a refund or for reuse.  Refunds are provided for new/unopened HM 
purchased from the HAZMINCEN.  Please note that refunds are not given on special 
(non-stock) orders.  FISC also offers a Reuse Store located at Naval Station Norfolk, 
Building X-218.  The Reuse Store will accept and issue excess or unused HM free of 
charge.  HM destined for the Reuse Store can be turned in at any of the FISC 
HAZMINCENs across the region.  To return excess/unused material, the item must meet 
the following conditions:  

1) Material must be accompanied by 4 (four) copies of completed DD Form 1348-1A 
or DD Form 1348-1 created by HICSWIN (see Appendix 2 for instructions). 

 
2) Material must be unopened and have original labels. (Partially used material may 

be considered for cross-decking or turned in for disposal.) 
 

3) Container must be undamaged or minimally damaged (i.e. slightly dented) and have 
minimal rusting. 

 
4) FISC will accept Type I that has not expired and Type II shelf life material that has 

not been extended more than two times (see section II.C). Contact DLA Disposition 
Services for items that have been extended more than two times. 

                
IF YOU HAVE MORE THAN 4 PALLETS OF EXCESS HM TO TURN-IN (SHIPS) 
 Coordinate the offload/turn-in through the assigned CHRIMP Technician 24 hours 

in advance of desired off-load. 
 All HM leaving ships must be processed through the HAZMINCEN via HICSWIN. 
 The offload procedure is as follows:  

PLANNING: Once informed of a request for an offload, the designated ship 
representative will contact the CHRIMP office.   
REVIEWING: The CHRIMP technician will examine the items to determine what is 
still usable and what is excess used material. 
TRACKING: Data management depends on the type of excess stock. HICSWIN 
will be the software used for all reuse material offloaded; R-Supply will be used for 
all BP-28 (Deep Stock) material offloaded. These programs have the capability to 
print four (4) copies of DD Form 1348-1A or 1348-1, “Material Turn-In.” The 1348-
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1A or 1348-1 must have the ECAP acronym stamped on the document prior to 
turn-in. 
DISPOSAL: should the HM require disposal, contact NAVFAC MIDLANT ESD 
services to arrange for pick-up by calling 757-341-0412/0460.   

 Additional information regarding disposal procedures is detailed in Section III. 
 

C) EXTENDING SHELF LIFE - One of the most effective waste minimization programs that 
can be established is the active life-cycle management of hazardous materials before 
they become hazardous waste.  All shelf-life material is either Type I or Type II.  

 
 Type I shelf-life items are materials that have a set expiration date, which cannot be 

extended. Once this date has passed, the material cannot be used for its intended 
purposes and can be turned into DLA Disposition Services for resale.  The 
containers must be unopened and in good shipping condition (no excessive rust). 

 
 Type II shelf-life items are materials that do not have a specific expiration date.  The 

manufacturer typically will recommend that the item be re-evaluated on a particular 
date. The label will usually state a “Test” or “Re-Inspect” date. Type II shelf-life items 
can be extended providing the material is still viable or usable. For most Type II 
materials, shelf-life extension tests are not complicated, do not require a laboratory, 
and can be done on the spot by anyone with a minimum of training (usually consisting 
of nothing more than visual checks for damage or deterioration).  FISC Norfolk is 
available to assist with shelf-life extensions- please contact the HAZMINCENS for 
additional assistance. 

 
 The General Services Administration (GSA) and all military services have developed 

separate storage standards. For example, shelf-life extension of paint can be 
accomplished according to the Federal Standard 793, "Depot Storage Standards“. 
End users are authorized and encouraged to examine paint using FED-STD-793 
guidelines or by using practical, end-use related tests to determine if the materials still 
meet their intended use. End users may extend the shelf life as long as the paint 
performs satisfactorily for their needs.  Before disposing of paint, you are strongly 
encouraged to review FED-STD-793, paragraph 4.  See NAVSUP P-485, Chapter 4, 
paragraph 4664 for further shelf-life material management guidance. For further 
assistance in determining if the shelf life can be extended, contact CHRIMP 
Technician on board or your supply officer.  The best way to extend the life of all Type 
II materials is proper storage.  For example, paints should not be stored below 
freezing and should be protected from rain or salt spray. 

 
 DLA Aviation, formerly Defense Supply Center Richmond (DSCR), VA has a Quality 

Status List (QSL) which extends certain Type II Federal Stock Class (FSC) material.  
Included on the QSL are Federal Stock Classes (FSCs): 6635, 6750, 6810, 6840, 
6850, 9110, 9150, and 9160. To obtain a copy of the microfiche that show the shelf-
life extensions, contact DLA Aviation (see Appendix 1 for contact information).  

 
 REFERENCES - “Shelf Life Identification Management and Control” (PIN# V805830) 

is a video available at any electronic media center.  More information on DOD’s shelf-
life extension program may be found in Ref. D. 



Section II. Hazardous Material Reutilization Information 

 Page 8 of 27 

D) CROSSDECKING MATERIAL  
HM may be available for no cost at the Reuse Store.  Instead of bringing more HM (that 
must be managed in accordance with Navy guidelines) on Navy property, reuse another 
work center’s overage.  The Reuse Store is primarily located at NS Norfolk Building X-
218.  The Navy ERP (N-ERP) website provides Asset Visibility by Installation and Region 
and allows customers to see if material are available at their local HAZMINCEN for free 
issue or for purchase.  N-ERP is a CAC enabled website so CAC certificate is required 
but a login and password may not be required to check material availability. 

 
PLEASE NOTE! 

Prior to receiving HM from another activity, contact your Safety representative or 
CHRIMP Technician to ensure that the material is authorized for use.  The material 
must be listed on your Authorized Use List (AUL) or Type Ships Hazardous 
Material List (T-SHML).   Also your Safety representative or CHRIMP Technician 
can assist you in obtaining a Material Safety Data Sheet (MSDS) for the item.    

E) DLA DISPOSITION SERVICES, NORFOLK - may accept material for resale that the 
HAZMINCENs cannot accept, even expired materials.  Contact DLA Disposition Services 
to ensure acceptance and to arrange for the transfer of material.  Requirements include: 
1) Containers should be in good condition-not rusted or dented   
2) If kits are being turned in, all parts of the kit must be included  
3) Paperwork required:  

a. Two (2) copies of completed DD Form 1348-1A, or 1348-1 created in HICSWIN 
for each item. (See Appendix 2 for instructions). 

b. MSDS for each item.  
c. The Occupation Safety and Health Administration (OSHA) Hazardous Chemical 

Warning Label must be present on the items (must be adhesive type label). 
4) Examples of materials ACCEPTED by DLA Disposition Services Norfolk: 

 All flammable materials (solvents, paints, etc.) 
 All photographic chemicals 
 Corrosive material (acids, bases, etc.) 
 Used synthetic oils and used synthetic hydraulic fluids 
 Mercuric nitrate 
 Cleaning compounds 
 Greases, POLs 

5) Examples of materials NOT ACCEPTED by DLA Disposition Services Norfolk 
 Oxidizers (hydrogen peroxide, emergency escape breathing devices, etc.) 
 Dented or excessive rusted drums 
 Open containers 
 Compressed Gas Cylinders or Fire Extinguishers 
 Used items that would be considered waste 
 Items containing any level of polychlorinated biphenyls (PCBs) 
 Any radioactive materials 

 
If your HM is rejected, please request a “917 rejection form” which provides specific 
information explaining why your HM was rejected.  If the item was rejected for clerical 
reasons, make the necessary corrections and re-attempt transfer.  Otherwise, contact the 
NAVFAC MIDLANT ESD for disposal of the item (see Section III for specific instructions). 
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NOTE! 
DO NOT TRANSPORT MATERIAL TO DLA WITHOUT PRIOR AUTHORIZATION FROM 

THE DLA HAZARDOUS MATERIAL PROCESSOR THAT MATERIAL WILL BE ACCEPTED 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
NOTE- SELF TRANSPORT OF HW IS NOT PERMITTED! 

Under no circumstances should HW be transported by a vehicle not authorized by 
NAVFAC MIDLANT Environmental. It is illegal to transport HW without meeting the 

required EPA and DOT training, certifications and commercial driver’s license 
endorsements.  
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III.   HAZARDOUS WASTE MANAGEMENT AND DISPOSAL INFORMATION 
 
What is a Hazardous Waste? 
In accordance with Ref. E, for a material to become a hazardous waste it must first become a 
solid waste.  A solid waste is any discarded material that is not excluded by regulation.  
Discarded material can be a solid, liquid, or gas and is any which is: 

• Abandoned 
• Inherently Waste-Like (Hazardous Waste to be recycled) 

 
A solid waste becomes a hazardous waste when it is: 

• Not excluded or exempted by RCRA (examples of wastes that are not hazardous 
waste due to exclusions or exemptions are scrap metal and household waste). 

• A Characteristic Waste (determined by generator knowledge or testing).  These 
include wastes that are:  

o Ignitable 
o Corrosive 
o Reactive 
o Toxic 

• A Listed Waste.  These include wastes specifically identified in RCRA of the Code of 
Federal Regulations.  (ex; 2,4-Dinitrotoluene, benzene, phenol, nitroglycerine, etc.)  

 
If a HM is determined to no longer be suitable for its intended purpose and all other routes of 
utilization have been attempted, the last management alternative is disposal as waste.  
NAVFAC MIDLANT ESD, the region’s HW transportation and disposal agent and will pick up 
HW at Hazardous Waste Accumulation Areas (HWAAs), Satellite Accumulation Areas (SAAs), 
Universal Waste Accumulation Areas (UWAAs) and other specified locations. 
 
Funding for disposal of Fleet (FLT) activity’s generated wastes has been established.  Non-FLT 
activities are required to submit a valid Job Order Number (JON) when turning in waste.  For 
assistance in establishing a job order number, contact the appropriate Hazardous Waste Media 
Manager or NAVFAC MIDLANT ESD or follow the procedure in Appendix 8.  HW management 
and disposal instructions are listed below. 

A)   USEFUL CONTACT INFORMATION - see Appendix 1. 
 

B) ACCUMULATION OF HAZARDOUS WASTES – SHORE ACTIVITIES: 
The EPA and the Virginia Department of Environmental Quality (VDEQ) regulate the 
management and disposal of HW.  NAVFAC MIDLANT is the HW permit holder for the Navy.  
To ensure compliance, the appropriate Hazardous Waste Media Manager must approve 
establishment of all HW accumulation areas prior to use, as well as closure of the areas 
prior to the planned closure date. In addition, the Hazardous Waste Media Manager must 
be informed of any issues that have the potential to affect the Navy’s ability to comply with 
the governing environmental regulations.  All HW must be accumulated in designated areas. 
If HM is stored in the same location as HW, ensure the areas are clearly marked to identify 
HM from HW.  There are three main types of authorized hazardous waste accumulation 
areas: Satellite Accumulation Areas (SAAs); Hazardous Waste Accumulation Areas 
(HWAAs); and Universal Waste Accumulation Areas (UWAAs). 
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1. SATELLITE ACCUMULATION AREA (SAA) 
 
SAA PURPOSE: to allow proper management of HW as it accumulates without interfering 
with the work process.  There are no limits on the number of waste streams that can be 
accumulated, but the TOTAL AMOUNT MUST NOT EXCEED 55 gallons (or 1 quart of 
acutely hazardous waste).  Each waste stream shall be stored in a separate container and 
the container must be compatible with the waste being stored.  If a SAA will be 
unattended due to unit deployment, project ending, etc., waste must be turned in to 
NAVFAC MIDLANT ESD and the Hazardous Waste Manager contacted to have the area 
shutdown two weeks in advance.  
 
GENERAL REQUIREMENTS FOR ALL HW AREAS 
• All containers must be labeled and kept closed except when adding or removing 

waste. 
• Operators must be trained annually on proper area management and emergency 

response procedures.  
• Areas must be identified with legible signs as a SAA with the point of contact’s 

information, NO SMOKING, and emergency procedures and numbers.  
• Areas must have adequate suitable spill control equipment to contain contents of the 

area should a spill occur. Spill equipment/supplies must be maintained.  Follow spill 
reporting procedures in Appendix 3 

• A fire extinguisher must be located within 50 feet of the area. An ABC type 
extinguisher is recommended. The fire extinguisher shall be routinely inspected in 
accordance with safety or fire departments requirements.  

• Good housekeeping standards must be employed at all times. Keep areas orderly with 
adequate aisle space and clear of trash.  

 
SAA SPECIFIC REQUIREMENTS:  a SAA area must meet several criteria, including: 
• Be located at or near the point of waste generation. 
• Be under the control of the operator of the process that generates the waste. 
• Operators must be trained annually on proper area management and emergency 

response procedures.  
• Containers must be labeled with the words “Hazardous Waste” and the contents of the 

container. 
• The container does not require an accumulation start date, however, if a container 

becomes full prior to pick up, it must be dated immediately, and moved to an approved 
HWAA or a permitted facility within 72 hours.   

• May only store a max of 55-gal total of all HW (or 1 quart acutely hazardous waste). 
 

SAA INSPECTIONS: 
The checklist included in Appendix 5 provides a concise listing of the regulatory 
requirements of a SAA.  It is highly recommended that each HW generator perform 
undocumented reviews of their SAA at least weekly, using the checklist.  The Installation 
Environmental Office will perform SAA inspections at least quarterly to provide technical 
support, management guidance, and regulatory oversight.   
 
SAA DISPOSAL PROCESS: 
When a container is 75% full (or one quart of acute HW), contact NAVFAC MIDLANT 
ESD to schedule a pickup.   Be sure to inform Dispatcher your area is a SAA site. 
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2. HAZARDOUS WASTE ACCUMULATION AREA (HWAA)  
 
HWAA PURPOSE: to allow for the temporary accumulation of HW in preparation for 
transportation to a permitted treatment, storage or disposal facility.  
 
GENERAL REQUIREMENTS FOR ALL HW AREAS 
• All containers must be labeled and kept closed except when adding or removing 

waste. 
• Operators must be trained annually on proper area management and emergency 

response procedures.  
• Areas must be identified with legible signs as a HWAA with the point of contact’s 

information, NO SMOKING, and emergency procedures and numbers.  
• Areas must have adequate suitable spill control equipment to contain contents of the 

area should a spill occur. Spill equipment/supplies must be maintained.  Follow spill 
reporting procedures in Appendix 3 

• A fire extinguisher must be located within 50 feet of the area. An ABC type 
extinguisher is recommended. The fire extinguisher shall be routinely inspected in 
accordance with safety or fire departments requirements.  

• Good housekeeping standards must be employed at all times. Keep areas orderly with 
adequate aisle space and clear of trash.  

 
HWAA SPECIFIC REQUIREMENTS: 
• Provide at least 14-days notice to the Hazardous Waste Media Manager prior to the 

need for a HWAA set-up to allow for area set up and timely notification to the VDEQ. 
• Provide at least seven (7) days notice to the Hazardous Waste Media Manager prior to 

closure of a HWAA. 
• Containers must be labeled with the words “HAZARDOUS WASTE”, contents of the 

container, and the start date of when the waste is placed in the container.   
• Must be inspected every seven (7) calendar days.   
 
HWAA INSPECTIONS: 
Operators of a HWAA must perform a documented inspection of their site every seven (7) 
calendar days and maintain those inspection records for three (3) years.  The inspection 
is to be documented using the HWAA checklist that is included in Appendix 6.  The 
checklist provides a concise listing of the regulatory requirements of a HWAA.   
 
Any deficiency/violation must be corrected immediately. Deficiency corrections must be 
noted on the inspection sheet in the space provided. Corrective action taken, date 
accomplished, and initials of person performing corrective actions must be recorded.  
 
The Installation Environmental Office will perform HWAA inspections at least quarterly to 
provide technical support, management guidance, and regulatory oversight.   
 
 
HWAA DISPOSAL PROCESS: 
At or before 45 days of accumulation, contact the NAVFAC MIDLANT ESD to 
schedule a pickup of the waste.  If waste is not picked up by the ESD within their 
allotted service response time (1 week), recall the ESD immediately!   
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3. UNIVERSAL WASTE ACCUMULATION AREA (UWAA) 
 

UWAA PURPOSE:  to allow for the temporary accumulation of specific waste streams in 
preparation for transportation to a permitted treatment, storage or disposal facility.  
 
GENERAL REQUIREMENTS FOR ALL HW AREAS 
• All containers must be labeled and kept closed except when adding or removing 

waste. 
• Operators must be trained annually on proper area management and emergency 

response procedures.  
• Areas must be identified with legible signs as a UWAA with the point of contact’s 

information, NO SMOKING, and emergency procedures and numbers.  
• Areas must have adequate suitable spill control equipment to contain contents of the 

area should a spill occur. Spill equipment/supplies must be maintained.  Follow spill 
reporting procedures in Appendix 3 

• A fire extinguisher must be located within 50 feet of the area. An ABC type 
extinguisher is recommended. The fire extinguisher shall be routinely inspected in 
accordance with safety or fire departments requirements.  

• Good housekeeping standards must be employed at all times. Keep areas orderly with 
adequate aisle space and clear of trash.  

 
UWAA SPECIFIC REQUIREMENTS: 
The current Universal Waste regulations apply to four types of widely generated HW: 
batteries, pesticides, mercury-containing equipment, and lamps. All UWAAs must adhere 
to various environmental regulatory requirements including: 
• Containers must be labeled with the words “UNIVERSAL WASTE”, contents of the 

container, and the start date of when the waste is placed in the container. 
• A seven (7) day advance notice should be provided to the Hazardous Waste Media 

Manager to allow time for set up of the UWAA. For closure of a UWAA, contact the 
Hazardous Waste Media Manager before the planned closure date. 

 

UWAA INSPECTIONS: 

It is highly recommended that each generator perform monthly reviews of their UWAA 
using the checklist in Appendix (7).   
 
The Installation Environmental Office will perform UWAA inspection at least quarterly to 
provide technical support, management guidance, and regulatory oversight.  The standard 
operating procedure and inspection checklist for UWAAs are included in Appendix 7. 
 
UWAA DISPOSAL PROCESS: 
At or before 270 days of accumulation (9 months), prior to expiration of the one year 
accumulation period, contact NAVFAC MIDLANT ESD to schedule a pickup of the waste.  
Inform the NAVFAC MIDLANT ESD that your waste is stored in a UWAA.   
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C) WASTE PACKAGING REQUIREMENTS  - SHIPS OR SHORE ACTIVITIES
Hazardous waste must be properly packaged in the original or an approved container.
DOT requires specific packaging for shipment.  Direct specific questions regarding
container availability and packing requirements to the NAVFAC MIDLANT ESD.

NOTE! ONLY NAVFAC MIDLANT ESD OR A PRE-APPROVED CONTRACTOR IS
PERMITTED TO TRANSPORT HW WASTE OFF BASE OR ON OPEN ROADS
UNDER ANY CIRCUMSTANCES.  IT IS ILLEGAL TO TRANSPORT HW ON PUBLIC
ROADWAYS WITHOUT MEETING THE REQUIRED EPA AND DOT TRAINING,
CERTIFICATIONS,  COMMERCIAL DRIVERS LICENSE ENDORSEMENTS, AND
PROPER SHIPPING DOCUMENTS.

a. MATERIAL / WASTE PAPERWORK REQUIREMENTS – SHIP OR SHORE
• Four completed copies of the DD Form 1348-1A, or 1348-1 created in HICSWIN,

are required for turn-in of unusable HM or HW to NAVFAC MIDLANT ESD.
Instructions on how to complete this form are listed in Appendix 2.

• Contact the NAFAC MIDLANT ESD at 757-341-0412/0460 and fax a copy of the
completed DD Form 1348-1A, or 1348-1 created in HICSWIN, to 341-0436 prior 
to scheduling a pickup and to ensure prompt service.

• All four copies of the DD Form 1348-1A, or 1348-1 created in HICSWIN, are
required at time of pickup. Copies are distributed as follows: client, MIDLANT
driver, on container, and returned to FISC.

• For ships, one copy of the 1348-1 created in HICSWIN with the ECAP acronym
stamped on the document and signed by the CHRIMP Technician is needed.

• For material that was not procured through the Navy stock system, a Material
Safety Data Sheet (MSDS) is required.

b. MATERIAL / WASTE TURN-IN REQUIREMENTS – SHIPS

• Ships in local private shipyards: Contact the CHRIMP Office to initiate this action
for you. Only CHRIMP Technicians are authorized to contact NAVFAC 
MIDLANT ESD to schedule a pickup of the waste.  Allow adequate time for waste 
screening and quality control (QC) for CHRIMP and NAVFAC MIDLANT ESD. 

• Ships at Norfolk Naval Shipyard: contact the NNSY Occupation, Safety, Health,
and Environmental Office (Code 106), for assistance with HW disposal. 

• Ships at Naval Weapons Station Yorktown: contact the NAVFAC MIDLANT ESD
to arrange an offload. 

• Ships at NS Norfolk (4 pallets or less) or JEB Little Creek (2 pallets or less):
NAVFAC MIDLANT ESD offers several HW pickup points on the piers.  The 
specific piers and pickup times are listed below. Each ship is to contact and 
coordinate with their assigned CHRIMP Technician. A representative from the 
ship must accompany the HW from the time it leaves the ship to the time it is 
picked-up by NAVFAC MIDLANT ESD.  Under no circumstances shall waste 
be left unattended or abandoned on piers 
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Naval Station Norfolk Pier pickup schedule is: Monday – Friday 
0800-0915 Pier 9 
0800-0915 Pier 12   4 pallets or less 
1000-1115 Pier 3 
1000-1115 Pier 4 

JEB Little Creek Pier pickup schedule is: Tuesday and Thursday 
0800-0900 Pier 15 
1000-1100 Quaywall   2 pallets or less 

• Ships at NS Norfolk (more than 4 pallets) or JEB Little Creek (more than 2 pallets)
must request and turn-in through the CHRIMP Office, the Logistic Support
Representative (LSR) or the FISC Hazmat representative.  Once informed of a
request for off-load, the CHRIMP Technician will screen the material and determine
what is still usable and what is waste.  The CHRIMP Technician and NAVFAC
MIDLANT ESD representatives will then coordinate the off-load. A representative
from the ship must accompany the waste until it is picked up by the NAVFAC
MIDLANT ESD.  Under no circumstances shall waste be left unattended or
abandoned on the piers.  If possible, ships should utilize the pier pickup option over
the course of several days instead of scheduling an offload.

PLEASE NOTE! 
It is a violation of state and federal law to abandon HM/HW. 
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IV. MANAGEMENT OF SPECIFIC MATERIALS/WASTES

A) USEFUL CONTACT AND WASTE PICKUP INFORMATION – see Appendix 1

B) WASTE MANAGEMENT REQUIREMENTS

All waste turn-ins to NAVFAC MIDLANT ESD require four copies of the DD Form 1348-
1A (for shore activities) or 1348-1 (for ships).  For instruction on completing Form
1348, see Appendix 2.

A job order number (JON) may be required for certain environmental services. To
establish a JON, follow the procedure in Appendix 8.

For items not listed below, please contact your installation Hazardous Waste Media
Manager!

PLEASE NOTE! 
BAGGED WASTE WILL ONLY BE ACCEPTED FOR PICK-UP IN CLEAR BAGS! 

 RED OR YELLOW BAGS SHALL NEVER BE USED! 

1) ABSORBENT MATERIAL (a.k.a. SPEEDY-DRY, KITTY LITTER)
• If the absorbent material was used to absorb HW or HM, it must be managed as

a HW. 
• If the absorbent material has been used to absorb oil, the absorbent will be

managed in a similar fashion as oil.  Oily absorbent materials should be fully 
utilized prior to disposal and must be placed in clear plastic bags and then 
containerized and turned in to the NAVFAC MIDLANT ESD. 

• Please refer to section I for absorbent green alternatives.  Using greener
absorbents may increase product efficiency and reduce waste generation. 

• See IV.B.28 for oily rag management.

2) AEROSOL CANS
Return unused aerosol cans to the HAZMINCEN for potential reuse.  Contact your
HAZMINCEN for more details.  Also see the Material Reutilization Information
(Section II) of this guide for additional alternatives to disposal.   If the cans are
rejected by the HAZMINCEN and the additional options listed in Section II of this
guide are non-applicable, manage the aerosol cans as applicable below:

a. Aerosol cans containing Petroleum Base Proeducts (Oils and Lubes),
corrosives, Freon, pesticides, insecticides, fungicides, CFCs or oven
cleaners: These cans shall not be punctured and must be turned in to the
NAVFAC MIDLANT ESD.

b. Punctured Aerosol Cans: Shore Tenants have the option to puncture
aerosol cans using equipment approved by the Hazardous Waste Media
Manager.  The site POC is responsible for restricting access to the
aerosol puncturer to ensure correct use.  The contents of the punctured
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cans must be collected and must be managed as HW: contact the 
Hazardous Waste Media Manager to establish the appropriate 
accumulation area.  Punctured aerosol cans may then be placed in 
Metals Dumpsters for recycling.  **NOTE-Aerosol cans containing 
pesticides and oven cleaners shall not be punctured** 

 
THERE ARE NO NAVSEA APPROVED AEROSOL PUNCTURE 
DEVICES FOR SHIPBOARD USE.  SHIPS ARE NOT AUTHORIZED 
TO PUNCTURE AEROSOL CANS! 

 
c. Un-punctured Aerosol Cans:  Contact the Hazardous Waste Media 

Manager to set up an appropriate accumulation area to manage aerosol 
cans.  Aerosol cans must either have tops in place or nozzles removed 
prior to containerizing. 
 

3) ANTIFREEZE – is typically managed as a non-RCRA regulated waste.  Contact the 
Hazardous Waste Media Manager to determine proper disposition.  Do not mix the 
antifreeze with solvents or metals, as the mixture could result in a hazardous waste.  

4) APPLIANCES/WHITE GOODS (A/C&R Equipment)– see Recycling Section 

5) AQUEOUS FILM FORMING FOAM (AFFF)– will be managed by NAVFAC 
MIDLANT ESD. Contact NAVFAC MIDLANT ESD ESD to schedule a pickup.  
AFFF in original containers can be turned in to the Reuse Store (NS Norfolk 
Building X-218). 

6) ASBESTOS  
• For asbestos removal from shore command pipes, buildings, roofs, floors, ceilings, 

etc., contact NAVFAC MIDLANT ESD to schedule an asbestos removal or waste 
pick-up.  Four completed copies of DD Form 1348-1A and a valid Job Order 
Number (JON) are required. 

 
• For asbestos removal operations aboard ships or submarines contact the Ship 

Support Office. 
 
• If you are unsure if you are dealing with asbestos, shore activities should contact 

the NAVFAC MIDLANT ESD and ships should contact the Navy Environmental 
Preventative Medical Unit #2 (NEMPU-2).   

 
• For disposal of safes and file cabinets that possibly contain asbestos, shore 

commands should contact CNRMA Safety to confirm asbestos presence.  
Disposal must be coordinated with your Hazardous Waste Media Manager.  The 
safe must be double wrapped in plastic by the generator and delivered to DLA 
Disposition Services at St. Juliens Creek.  Contact DLA to schedule an 
appointment and to ensure you have the proper paperwork.  If transportation is 
required, call MIDLANT Transportation Services for assistance.    

 
• For demolition and renovation operations, see section IV.8, entitled “BUILDING 

MATERIALS.”  
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7) BATTERIES - All batteries are not managed in the same manner. Below are the
specific disposal guidelines.

• Alkaline Batteries: Alkaline batteries such as AAs, C, and D batteries can be
disposed of as normal trash. 

• Lead acid batteries: Lead acid batteries shall be turned into Recycling.

• Rechargeable batteries: The Call2Recycle program is designed to recycle your
old, rechargeable batteries from items such as cell phones, lab tops, power
tools, etc. at no costs to your facility.  Rechargeable batteries that are accepted
through Call2Recycle include Nickel Metal Hydride, Nickel Cadmium, Lithium Ion
and Nickel Zinc.  (See Appendix 9)

• All other batteries: Such as lithium, NICAD, mercury, lithium sulfur dioxide, and
magnesium dioxide, shall be managed as Universal Waste in accordance with 
Section III.B.3. The batteries will be packaged to prevent shorting, (i.e. one battery 
to one Ziploc bag or terminals taped over). Contact NAVFAC MIDLANT ESD to 
schedule a pickup.   

8) BUILDING MATERIALS - Building materials from demolition or renovation
operations which are suspected to contain lead and/or asbestos should be
characterized with representative sample(s) of the entire waste stream tested prior to
disposal.  Contact the Hazardous Waste Media Managers for specific guidance.  For
safety-related issues, contact the Regional Safety Department or your command’s
Health and Safety official.

REMEMBER: IMPROPER MANAGEMENT AND DISPOSAL OF HAZARDOUS
WASTE VIOLATES STATE AND FEDERAL LAWS.

9) CALCIUM HYPOCHLORITE and SODIUM HYPOCHLORITE are highly unstable
(i.e.,strong oxidizers), and corrosive chemicals.  There have been several instances
when improper storage and handling of these chemicals has resulted in fires.  In
addition exposure can cause extreme damage to the skin and eyes.

Handle Hypochlorites carefully.  Do not allow these containers or any packaging
material to become wet.  Store in compatible containers off the ground so that the
containers do not come in contact with a wet floor. Inspect containers for physical
integrity, notify ESD if you have any containers that are physically damaged so that
they may be repackaged and disposed of promptly.  Do not allow these chemicals to
come in contact with combustibles such as swept material from the floor, oily rags,
etc.  Follow the directions specified in Material Safety Data Sheet for appropriate
handling and in the event of a spill.  Consult Safety and your HW Media Manager for
additional information.

10) CONTRACTOR PROJECTS – For all waste generated onboard a Naval installation,
it is the liability and responsibility of the Navy to ensure proper management and
disposal.  Specific arrangements for transportation and disposal of the waste vary by
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contract.  Please contact your HW Media Manager for questions related to waste 
generated during contracted projects.   

11) COOKING OIL
Used cooking oil/grease can be recycled.  Do not mix hazardous materials (i.e. 
solvents/paints) with cooking oil or grease. Do not dispose of cooking oil or grease in 
trash dumpsters or any drains. 

At NS Norfolk there are three 300-gallon containers available for the collection of 
used cooking oil/grease.  The containers are located at the heads of Piers 3, 10, and 
14. The collection containers are located near the trash and metal only dumpsters.
*Do not store pallets of cooking oil against buildings, instead store them near the
dumpster(s). If questions exist regarding the use of these containers, contact the 
Hazardous Waste Media Manager.   

At JEB Little Creek, grease should be managed in pier-side containers or in 
appropriate containers at food locations.   

12) CYLINDERS – (Compressed Gas Cylinders – CGC)
• Empty CGCs can be turned into recycling, see section I.D. for requirements.
• For CGCs that are not empty, including those containing Ozone Depleting

Substances (ODS) such as refrigerants and halons:, you  must contact the
NAVFAC MIDLANT ESD for disposal.  Complete and submit a 1348-1A form to
the ESD.  Ensure the 1348-1A form contains a valid Job Order Number, and:
o compressed gas type
o physical condition of cylinder(s)
o length of cylinder(s) measured from the cylinder bottom to the valve

opening; do not include the valve stem length
o circumference or diameter of cylinder(s)
o amount of compressed gas in cylinder(s)
o owner of the CGC (the CGC will be returned to the owner if applicable)

13) DESICCANTS – Some desiccants may be disposed of as solid waste; contact
your HW Media Manager for disposal requirements. 

 . 
14) ELECTRONIC WASTES (E-WASTES) - contact DLA for guidance.

15) EXPLOSIVE WASTES – for all ammunition explosive waste or waste classified by
the DOT regulations as explosive, contact your HW Media Manager for guidance. 

16) FLUORESCENT / OTHER LIGHT BULBS
• Fluorescent light bulbs (green-tip* and silver-tip), compact fluorescent

bulbs, high intensity discharge, neon, mercury vapor, high pressure
sodium, and metal halide bulbs are to be managed as Universal Waste.
Please contact your HW Media Manager for guidance.  * Low mercury bulbs,
often referred to as “Green tip” bulbs still contain low levels of mercury and
shall be managed as Universal Waste.
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o Except at JEB Fort Story, all tube fluorescent light bulbs will be turned into 
the Self-Help Facility (one for one exchange) or managed as a universal 
waste in accordance with Section III.B.3.  All other bulbs shall be managed 
as a universal waste and then turned in via 1348 to the NAVFAC MIDLANT 
ESD. 

o At JEB Fort Story, tube fluorescent bulbs shall be turned in via 1348 to 
Building 1011 on Tuesdays from 10:30am-11:30am.  A light bulb turn-in 
form will be provided to obtain new light bulbs.  All other bulbs shall be 
managed as a universal waste and then turned in via 1348 to the NAVFAC 
MIDLANT ESD. 
 

o Afloat commands- turn in via pier-side pickup (see Section III.C). 
 
• PCB-containing fluorescent light ballasts are to be turned into NAVFAC MIDLANT 

ESD as PCB waste.  To schedule a pickup call NAVFAC MIDLANT ESD.  Any 
non-PCB fluorescent light ballasts can be turned in to RRP. 

 

PLEASE NOTE! 
Fluorescent light ballast that do not possess the marking “PCB free” are to 
be assumed to contain PCBs and should be managed accordingly. 

 
o Standard household incandescent bulbs may be disposed of in regular 

trash. 
 

17)  FUEL FILTERS (OIL, JP-5, DIESEL AND GASOLINE) 
• Gasoline/JP-8 Filters, due to ignitability, shall be managed as hazardous 

waste. Contact your HW Media Manager prior to generating gasoline filters for 
guidance. 

• JP-5, Diesel, and other Oil Filters 
o Drain for a minimum of 72 hours to remove liquids (when cold draining 

filters, puncturing the top can aid in removing oil from filter) 
o Double bag drained filters in clear plastic bags (no more than 10 in one 

bag), and place in the trash or turn over to NAVFAC MIDLANT ESD or 
NAVFAC MIDLANT Oil Recovery for disposal. 

18)  INDUSTRIAL WASTEWATER - depending on the wastewater characteristics and 
facility permit requirements, some wastewaters may be treated at the Navy’s 
Industrial & Oily Wastewater Treatment Plants (IWTPs) or will have to be disposed of 
off base via DLA.  Do not mix industrial wastewater with any other wastes.  For more 
information and assistance in disposing of industrial wastewasters contact your  
Water Media Manager.  

 
19) LEATHER ITEMS- Leather materials generated from activities occurring in 

maintenance and welding shops, laboratories, and aboard ships shall be managed 
as hazardous waste and turned into NAVFAC Environmental Services for proper 
disposal.  This includes but is not limited to leather gloves, boots, and various PPE.  
Should an installation tenant or command require an accumulation area for the 
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storage of such leather material, please contact your installation's hazardous waste 
media manager.   

Leather materials generated from office spaces, including but not limited to chairs 
and sofas, will be turned into DLA for proper management.  Should DLA not accept 
this material, please contact your installation's hazardous waste media manager for 
proper guidance. 

20) LOW LEVEL RADIOACTIVE MATERIAL - (ex: smoke detectors, Tritium EXIT
signs, Radium gauges & dials, some watches and compasses) is disposed of
through the Radiological Support Office (RASO).  To dispose of these items, contact
RASO with the following information:
 Manufacturer Name, Trade Name, and Model Number
 National Stock Number (if applicable)
 Radiological Hazard (if known) and Amount (if known)
 Quantity of each
 Location of Items

21) MEDICAL / BIO-HAZARDOUS WASTE OUTSIDE OF MEDICAL FACILITIES
 Medical/Bio-Hazardous waste includes human blood and all body fluids. 

• In the event of an emergency and/or incident that generates a medical/bio-
hazardous waste, tenants should contact their Facilities Management
Specialist who will arrange for the proper management and disposal of this
waste stream.

• Please contact your Hazardous Waste Media Manager if you have any
questions regarding medical/bio-hazardous waste.

22) METHYL ETHYL KETONE PEROXIDE (MEKP)
Due to the reactive nature of this material and its high disposal costs; MEKP will be 
issued in either 1-ounce resin kits (NSN 6810-01-452-3268) or 2-ounce resin kits 
(NSN 6810-01-452-3273). Every attempt should be made to completely consume 
the accelerant (MEPK) in the process. To dispose of unusable quantities of MEKP, 
contact the NAVFAC MIDLANT ESD at for guidance.  

23) OBA (Oxygenated Breathing Apparatus) CANISTERS  / EEBD (Emergency
Escape Breathing Device)/Nuclear/Biological/Chemical (NBC) Filters
Contact the NAVFAC MIDLANT ESD to arrange a pickup.  The OBA canisters,
EEBDs, and NBC filters need to be kept in the original packages.  Do not attempt
to disassemble the original packages.

24) OIL, USED
• Used petroleum based oils can be recycled.  Label the container with the words

USED OIL.  Contact NAVFAC MIDLANT ESD for further instructions or to
schedule a pickup.
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o At the point of generation it is acceptable to consolidate the following
petroleum-based products Used Oil, Used Hydraulic Fluid, Used PD-
680 Type II, or Used JP-5 in the same container.

o Mixtures of Used Oil and Used Gasoline or MoGas are prohibited
and must be managed as HW.

• Used synthetic based oils cannot be recycled and must be turned in to
NAVFAC MIDLANT ESD. Do not mix synthetic oils/fluids with petroleum products.

• Ship Generated Oily Waste:
o Acceptable Oily Wastes- Non-contaminated bilge, ballast, and ship’s

fuel tank cleaning wastes, including butterworthing rinse water, may be
disposed of as oily waste.

o For all other oil containing wastes, contact the Water Media Manager
who will determine proper disposal procedures.

o Ensure no contaminants have entered the bilge water or oily waste.
o Unacceptable contaminants include, but are not limited to: Aqueous

Film Forming Foam (AFFF); sewage (black water and gray water); HM
and HW; JP4, AVGAS, MOGAS, and gasoline; boiler cleaning wastes;
anti-freeze; and FSII (Fuel System Icing Inhibitor).

o Oily Waste Transfers During Night Hours (between sunset and
sunrise) are not normally permitted due to reduced ability to immediately
detect a spill; inability to determine amount and spread of a spill; and the
need to recall and fund oil clean-up personnel. Approval for ships to
discharge oily waste after dark must be obtained from the CO of the
appropriate installation by phone call to the local Port Ops Officer. The
following additional requirements must be in place: 
1. Extra Topside Safety Watches stationed at the discharge station and

on the pier or SWOB to monitor the water for any oil sheens;
2. Oil spill clean-up equipment on hand;
3. Adequate lighting erected; and
4. The Chief Engineer will be on board to supervise the evolution.

o AT NAVSTA Norfolk
1. Piers are equipped with oily waste collection piping and risers for off-

loading bilge water and non-contaminated oily wastes. NAVFAC
MIDLANT's Ship Support Office (SSO) will coordinate connections
and disconnections to the collection system through LOGREQS. To
ensure adequate resources are available to respond in the event of a
system casualty, discharges to the system are only permitted during
daylight hours during the regular workweek.

2. Vessels must have a 2.5 in. male camlock fitting on their oily waste
overboard discharge connection in order to connect. Vessel
connections will be scheduled by SSO to occur approximately 24
hours after arrival.  Following connection to the system, the vessel
must check for leakage from the hose and connections by flushing
the hose with seawater for 5 minutes. A "T" adapter is available from
NAVFAC MIDLANT, which will allow use of a 1.5 in. fire hose to flush
the hose. Disconnection from the system will occur approximately 48
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hours before vessel departure. Prior to disconnection, the vessel 
must flush the hose with seawater for 10 minutes to remove 
residual oil. The vessel is responsible for lowering the hose to the pier 
and walking the residual seawater in the hose into the pier riser. If the 
vessel was issued a "T" adapter, the adapter must be returned to 
NAVFAC MIDLANT. 

3. Individual off-loads of greater than 50K Gallons, or discharge rates 
greater than 200 gpm, must be coordinated through SSO to ensure 
the pier collection system capacity is not exceeded. It is the 
responsibility of vessels to periodically observe the connections and 
hose and to report any unusual conditions that may occur.  

4. If the pier side collection system is nonoperational, NAVFAC 
MIDLANT SSO will arrange for collection services via a contractor or 
NAVFAC MIDLANT Oil Recovery Tanker Truck, square/FRAC tank, 
or SWOB. If the vessel uses their shipboard oil water separator, 
NAVFAC MIDLANT SSO will coordinate pick-up of oil from the 
shipboard used oil tanks. 

5. Do not discharge viscous oils in to the discharge lines, this has been 
shown to cause failures (fuel spills). 

 
o At JEB Little Creek-Ft. Story: The Ship Support Office (SSO) provides 

oily waste collection and handling services. For emergency requirements 
outside normal working hours, contact JEB Little Creek Port Ops.  

 
o At WPNSTA Yorktown/Cheatham Annex: If possible, oily waste should 

be off-loaded before arrival. If off-load at the facility is required, approval 
by the Installation Commanding Officer prior to off-loading must be 
obtained and NAVFAC MIDLANT Oil Recovery should be contacted for 
disposal.   

25) PAINTS 
• Empty paint can:  is defined as an original paint can that is free of liquids and 

contains less than 1 inch (or 3% by volume) of dried material.  
o Metal paint cans that meet this standard can be placed in dumpsters 

marked “metal only”; plastic cans be placed in solid waste dumpsters.  
o Paint cans that DO NOT meet this standard must be managed as HW and 

turned in to NAVFAC MIDLANT ESD for disposal and must not be allowed 
to air dry. 

 
• Unused/unopened containers of paint: should be returned to the HAZMINCEN 

for potential reuse.  Keep containers closed; do not allow to air dry.  Please see 
the Hazardous Material Reutilization Information section of this guide for more 
information and additional alternatives to disposal.  If the cans are rejected by the 
HAZMINCEN, the items will be managed as a waste; follow the procedure listed 
below:  

o Liquid or solidified oil-based paint: is to be managed as a HW and properly 
labeled.  Contact NAVFAC MIDLANT ESD to schedule a pickup.  Excess 
un-used paint should be accumulated separately from solvent waste.   
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o Oil-Based Paint/Solvent related items: such as brushes, rags, and rollers
shall be managed as HW.  *Immediately containerize and keep containers
closed at all times.  Air drying is prohibited.

o Water-based (latex) paint: is to be managed as non-regulated.  Properly
label the container and Contact NAVFAC MIDLANT ESD to schedule a
pickup.  Keep cans closed.  Air drying is prohibited.

o Water Based (latex) Paint Debris: such as brushes, rags, and rollers will be
managed as non-regulated and can be disposed of as solid waste.

26) PARTWASHERS
• Parts washer units utilize various substances such as solvents to remove dirt,

lubricants, and other foreign particles from equipment components.  When this
solvent becomes contaminated to the point where it must be replaced, contact
your HW media manager to ensure proper waste characterization.

• If your operations change, contact your HW media manager to ensure proper
waste characterization.

• Do not assume that an environmentally friendly cleaning agent will not produce
HW.  Waste characterization depends on factors including what is being
cleaned.  Contact your HW media manager to ensure proper waste
characterization.

• HW solvent must be turned in to the NAVFAC MIDLANT ESD for disposal.
• For units maintained by an private company (i.e. Safety Kleen), contact your

HW media manager to ensure proper waste characterization and disposal.
Prior to off-site shipment of this waste, information about the waste must be
provided to the NAVFAC MIDLANT ESD and a representative from the ESD
must be present to sign the Hazardous Waste manifest.

27) PEST MANAGEMENT CONTROL-Contact the NAVFAC MIDLANT ESD for Pest
control services. 

28) POLYCHLORINATED BIPHENYL (PCB)
PCBs were domestically manufactured from 1929 until their manufacture was
banned in 1979. They have a range of toxicity and vary in consistency from thin,
light-colored liquids to yellow or black waxy solids. Due to their non-flammability,
chemical stability, high boiling point, and electrical insulating properties, PCBs were
used in hundreds of industrial and commercial applications including electrical,
heat transfer, and hydraulic equipment; as plasticizers in paints, plastics, and
rubber products; in pigments, dyes, and carbonless copy paper; and many other
industrial applications.  The most common trade name is Aroclor.  Although no
longer commercially produced in the United States, PCBs may be present in
products and materials produced before the 1979 PCB ban. Products that may
contain PCBs include:
• Transformers and capacitors
• Other electrical equipment including voltage regulators, switches, reclosers,

bushings, and electromagnets
• Oil used in motors and hydraulic systems
• Old electrical devices or appliances containing PCB capacitors
• Fluorescent light ballasts (not green tips)

http://www.epa.gov/epawaste/hazard/tsd/pcbs/pubs/aroclor.htm#aroclor
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• Cable insulation
• Thermal insulation material including fiberglass, felt, foam, and cork
• Adhesives and tapes
• Oil-based paint
• Caulking, plastics, carbonless copy paper, floor finish

If you have items for disposal that you believe may contain PCBs, please contact 
the NAVFAD MIDLANT ESD for guidance on disposal. 

PCB-containing fluorescent light ballasts are to be turned into NAVFAC MIDLANT 
ESD as PCB waste.  To schedule a pickup call NAVFAC MIDLANT ESD.  Any non-
PCB fluorescent light ballasts can be turned in to RRP. 

PLEASE NOTE! 
Fluorescent light ballast that do not possess the marking “PCB free” are to be 
assumed to contain PCBs and should be managed accordingly. 

29) RAGS / SHOP TOWELS/CLOTH ABSORBENTS
• Oily Rags:  Place the rags in clear double plastic bags and label as “Used oil

rags”.
o *At Naval Station Norfolk:  Oily rags can be taken to the NAVFAC MIDLANT

Oil Recovery located at Bldg. Q-50.  
o *At Naval Weapons Station Yorktown:  Oily rags can be taken to Building 2035

on Tuesdays and Thursdays from 7:30 to 9:00 AM.  
o *At JEB Little Creek and NAS Oceana or if you do not have the ability to

transport your rags, contact NAVFAC MIDLANT ESD at to schedule a pickup.  
Regardless if the rags are dropped off or picked-up, four completed copies of 
DD Form 1348-1A, or 1348-1 created in HICSWIN, for each item are required 
for turn-in.  

• Hazardous Waste (HW) Rags:  Rags that have been contaminated with HM/HW,
such as MEK, gasoline, solvent or paint thinner must be managed as HW and
properly labeled.  Contact NAVFAC MIDLANT ESD to schedule a pickup. Do not
transport rags that are considered hazardous waste.  *Immediately containerize
and keep containers closed at all times.  Air drying is prohibited.

• Shop Towel Laundering Service:  The current Navy Shop Towel
Afloat/Ashore Management Program (STAMP) contract for the Mid-
Atlantic/Northeast Region; N00189-07-D-Z010 is available on the DENIX
Website at https://www.denix.osd.mil or from the Rag Recycling Contract
Administrator.  Note: All Naval vessels in port and shore activities are covered
by this STAMP contract.

The current shop towel contract requires the customer to either use shop towels
provided by the contractor or to own their own towels and have the contractor
wash them.  In the first scenario, the local contractor delivers an agreed upon
quantity of towels to ship.  On a schedule that has been agreed-upon, the
contractor picks up soiled shop towels and replaces them with clean towels.
The ship is then billed for the towels washed as well as the towels that are
lost/missing.  In the second scenario, the ship/government buys shop towels
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and has the contractor pick them up on an agreed-upon schedule and bills the 
ship for the cost of washing.  To obtain further assistance, contact your 
CHRIMP Technician or the Rag Recycling Contract Administrator.   

The P2 Program may be able to provide 55-gallon-drum mounted wringers 
and small table top wringers that remove free liquids in rags, allowing for 
additional uses.  P2 equipment is also available at DLA free of charge.  For 
more information, contact the P2 Media Managers. 

30) RAILROAD TIES
Railroad Ties must be sent to a permitted landfill for proper disposal.  Disposal must 
be coordinated with the Regional Solid Waste & Recycling Program who will arrange 
for a dumpster.  Railroad ties shall not be placed in regular Solid waste dumpsters. 

31) SILVER / SILVER RECOVERY UNITS
Solutions used in silver recovery units (i.e. photography shops, weapons x-ray, dental 
or hospital/ship X-ray rooms) may require management as a HW.  Contact the HW 
Media Manager for guidance on the management of these units.   

32) SOIL GUIDANCE
Soil cannot be removed from construction sites without NAVFAC MIDLANT
Environmental Office authorization.  This also includes any soil/debris removed
from stormwater drainage structures.  Any movement of soil/fill material outside of
project boundaries, meaning both soil brought onsite and soil from the site
relocated to other areas, must be coordinated with the installation Hazardous
Waste and the Pest program managers to ensure proper characterization, which
may require testing, and environmental compliance.   If the excavated soil is going
to be reused in the construction site (i.e. for grading), no characterization is
required.

Soil should be stored in a manner that prevents rain from infiltrating the soil matrix
and preventing any runoff into the surrounding soil or pavement (e.g. store the soil
on top of plastic sheets and covered with plastic sheets or in lined, covered
dumpsters).

33) SOLVENTS (i.e. PD-680/Acetone/Alcohols etc.)
All Solvents shall be turned in to the NAVFAC MIDLANT ESD for disposal as HW.
Ensure containers are kept closed at all times.

34) SPENT BLAST MEDIA
Spent blast media from blast booths or gloves boxes have the potential for
recycling instead of disposal.  Ensure blast media is reused/recycled within the
blast booth/glove box until it is no longer feasible prior to disposal. Properly label
waste container and contact NAVFAC MIDLANT ESD to schedule a pickup.
• Initiate conversation with your blast media supplier to investigate the potential of

a take back or recycling program. Contact the installation HW Media Manager for
guidance and assistance.

35) TETRAHYDROFURAN (THF)



Section IV. Management of Specific Materials/Wastes 

Page 27 of 27 

THF is a chemical that is commonly used as a softener, cleaner, and a bonding 
enhancer for fiberglass, plastic and rubber, and may be found in such things as 
boat repair kits. THF degrades by auto-oxidation into crystalline form over time or if 
exposed to air for a time and presents an explosives risk. THF in crystal form is 
highly unstable and must be disposed of as an emergency response using 
detonation by EOD or a qualified contractor. 

For any THF material, whether still in liquid form or crystallized, notify your base 
Safety and the Hazardous Waste Media Manager for proper disposal. Do not 
attempt to open, move, or transport the material until it can be properly assessed 
for continued use/storage/disposal.  Targeted NIINS may include item 01-271-4835 
and item 01-339-3640. 

36) UNKNOWNS -If you discover an unknown waste, please contact your HW Media
Manager for guidance.

37) X-2 OR X-3 MATERIALS (CHEMICALS & RESINS)
X-2 and X-3 materials must be de-militarized prior to disposal. NAVFAC MIDLANT
ESD will provide this service for an additional cost. Contact NAVFAC MIDLANT ESD
to schedule a pickup at.

PLEASE NOTE: 
To ensure proper handling, on the 1348-1A indicate the items are X-2 or X-3 material. 
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APPENDIX 1: POINTS OF CONTACT 
Hazardous Waste and Pollution Prevention Media Managers 
Director 341-0400 
Hazardous Waste Media Manager By Installation 
Naval Station Norfolk, Craney Island 341-0380 
Yorktown, Cheatham Annex, St. Julien’s Creek Annex, Southgate Annex, Scott Creek 
Annex, NMCP 341-0405 
Joint Expeditionary Base Little Creek – Fort Story 341-0403 
NAS Oceana, Dam Neck Annex, Northwest, Fentress, Dare County 341-0409 
Senior Program Manager-All sites 341-0408 
Environmental Pollution Prevention Media Managers 341-0402 and 341-0364 

Installation Environmental Compliance Departments 
Joint Expeditionary Base Little Creek – Fort Story  
Director  462-5350 
Lead Environmental Protection Specialist  462-5361 
Environmental Protection Specialist  462-5355 
Environmental Protection Specialist  462-5353 
Environmental Protection Specialist  462-5356 
Naval Station Norfolk 
Director 341-0523 
Lead Environmental Protection Specialist 341-0516 
Environmental Protection Specialist 341-0520 
Environmental Protection Specialist 341-0515 
Environmental Protection Specialist 341-0511 
Environmental Protection Specialist 341-0517 
NAS Oceana/ Dam Neck Annex 
Director 433-3437 
Lead Environmental Protection Specialist 433-3435 
Environmental Protection Specialist (NW, Dare County), STKWING) 433-3461 
Environmental Protection Specialist (Dam Neck)  433-3434 
Environmental Protection Specialist (VACAPES, STKWING) 433-2131 
Environmental Protection Specialist (AIMD, NEX, MWR) 433-3439 
NWS Yorktown / Cheatham Annex/Yorktown Fuels 
Director 887-4086 
Lead Environmental Protection Specialist 887-4881 
Environmental Protection Specialist 887-4958 
Environmental Protection Specialist 887-4095 
NSA Hampton Roads 
Director 836-1862 
Environmental Protection Specialist 421-8114 
NSA Norfolk Naval Shipyard and Annexes 
Director 396-8270 
Environmental Protection Specialist 341-0514 

Environmental Services Department 
NAVFAC MIDLANT ESD 341-0460/0412 Fax:341-0436 
Environmental Operations Director 341-0473 
NAVFAC MIDLANT HWO Supervisor 341-0410 
NAVFAC MIDLANT HWO Profile Chemist 341-0471 
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Asbestos & Insulation Branch 341-0474 
NAVFAC MIDLANT Lab Services (LS) 341-0462, 341-0465 (fax) 
NAVFAC MIDLANT Oil Recovery 341-0412 
NAVFAC MIDLANT Pest Services 341-0412, 341-0460 

Regional Solid Waste and Recycling Program 
Regional Director 341-1137 
NAS Oceana / Dam Neck 433-2454 
Joint Expeditionary Base Little Creek – Fort Story  462-7401 
Naval Station Norfolk 445-8700 
NSA Norfolk Naval Shipyard and Annexes 635-6310 
NWS Yorktown / Cheatham Annex 887-4381 
QRP-Qualified Recycling Program (Spent Brass) 433-2454 / 341-1136 / 636-4076 

Defense Depot Norfolk Virginia (DDNV) 
Note: headquartered on Naval Station Norfolk but services the Mid-Atlantic Region 
Compressed Gas Cylinder Yard 443-3142 
Cylinder Technical Support 443-3385 

449-7880 (cell) 
Material Offload Scheduling (Trucks) 443-3131 or 443-3146 
Material Offload Scheduling (Ships) 443-3120 
X-2, X-3 Material Issue 443-3150 

DLA Aviation 
Note: headquartered on Naval Station Norfolk but services the Mid-Atlantic Region 
Cylinder Information 804-279-5203 
Cylinders with ODS DSN 695-5203 

DLA Disposition Services 
Note: headquartered on Naval Station Norfolk but services the Mid-Atlantic Region 
St. Juliens Creek Division 396-0137 xt.13 
Re-sale Information 444-5826 
Hazardous Material Turn-in (Receiving) 445-4450/445-9476 
Waste Disposal – Supervisor 444-7685 
Waste Disposal – Specialist 445-4077 
Waste Disposal – Specialist 445-2976 
Electronic Waste (e-waste) 445-5115/2412 

Fleet Industrial Supply Center (FISC) 
Note: headquartered on Naval Station Norfolk but services the Mid-Atlantic Region 
LOGISTICS SUPPORT CENTER  443-1211 
HAZMINCEN – NORFOLK LF-50 (HM support provided to Little Creek) 444-2024 
HAZMINCEN – OCEANA Bldg. Z-826 (HM support provided to 
Northwest) 

433-3730 

HAZMINCEN – Ft. Eustis 878-2781 
Reuse Store Facility (X-218) 445-7942 
Reuse Store – Cylinder Issue 444-1810, 444-4528 
Hazardous Material Program Office (HMPO) East 443-1312 
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Consolidated Hazardous Material Reutilization & 
Inventory Management Program (CHRIMP) 
CHRIMP Afloat Project Manager 443-2549 
CHRIMP Afloat Site Manager 443-2411 
CHRIMP Afloat Support Bldg. W-143 (CG/DD/DDG/FFG/LPD) 443-

2411/1311/2546/2547/2558/2410 
CHRIMP Afloat Support Bldg. X-218 (AOE/CVN/LHA/LHD) 444-4789/0593 
CHRIMP Afloat Support for Joint Expeditionary Base Little Creek – Fort 
Story West provided by HMPO office Norfolk (LSD, ARS/PC) 

443-
2411/1311/2546/2547/2558/2410 

Other Commands/Departments 
Commander Navy Region Mid-Atlantic Safety 322-2926 or 2927 
NEMPU2 444-7671 
Naval Air Technical Data & Engineering Service Command (NATEC) https://mynatec.navair.navy.mil 
PWC Maintenance Department – Norfolk 341-0788 
PWC Transportation Department – Norfolk 341-0761 
Port Operations 444-7345 
Ship Support Office-Norfolk/JEFLCFS 445-7447/462-4090 
Rag Recycling Contract Administrator 717-605-6856 
Radiation Safety Office (RASO) 887-7610/887-4692 
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APPENDIX 2:  INSTRUCTION FOR DD FORM 1348-1A, or HICSWIN 
DD FORM 1348-1  

http://www.dispositionservices.dla.mil/turn-in/usable/dd1348-1a.pdf 

I. GENERAL SAFE HANDLING GUIDANCE 

1. Segregate material according to Federal Stock Class (FSC), compatibility and container size.
2. Segregate used from unused HM/HW.
3. Place leaking HM in appropriate salvage containers (5, 55, or 85 gallon).
4. Properly complete four copies of DD Form 1348-1A or HICSWIN 1348-1 for all waste turn-

ins.  Fax one copy to MIDLANT Environmental Services Desk (FAX: 341-0436) as follows:

II. REQUIREMENTS FOR DOCUMENTATION

NAVFAC MIDLANT, DRMO, & FISC require the following information on DD form 1348-1a, or Form 
1348-1 created in HICSWIN: 

Block:  02. Activity generating the waste, (Ex.  Building # or Command/Ship & Hull #). 

 03. Activity accepting the waste  (Ex.  MIDLANT, DRMO, FISC, or UIC, etc.) 

04. Mark for “DISPOSAL,” “RECYCLING,” “REUSE,” ”MIDLANT,” “DRMO,” FISC,” 
etc. 

17. Generic name of product (listing any known contaminants). 

 18. Type of container (Ex.  55 gallon, 5 gallon, 10 -lb. Box) 

19 (or 25-29) Number of containers 

20. Total Weight of Shipment (May leave blank if turned into MIDLANT, they will 
weigh the materials MIDLANT takes custody of.) 

24. Unit Identification Code (UIC) Number. 

25. FSC and NIIN (The National Stock Number). Include the manufacturer. 

Open Area Additional data - Enter MSDS or profile number, if known. 

 Open Area Job Order Number (JON)  (required for non-FLT activities) 

Open Area A point of contact (who has knowledge about the process that generated the 
waste) and phone number and email address. 

Open Area     Indicate that waste is from a SAA or HWAA and include date of oldest drum. 

http://www.dispositionservices.dla.mil/turn-in/usable/dd1348-1a.pdf
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Open Area All activities not using HICSWIN, list the process that generated the 
waste, (Ex. painting, degreasing, etc.) 

 
  Open Area Words “Approved for transfer” and a qualified signature 
 
  Open Area FISC ECAP stamp approval noted. 
 
In addition to the general requirements, MIDLANT upon receipt of materials will add the following 
information: 
 
 Open Area Unique drum control number or barcode 
 

22 MIDLANT will sign for custody of material (one copy return to client) 
 

23 MIDLANT will enter date of acceptance. 
 
For off-site transportation only: 
 

16 MIDLANT will enter the DOT proper shipping name, UN or NA code, packing 
group, and EPA codes when appropriate. 

  
20 When appropriate enter weight. 

 
Open Area Emergency Response Guide number 

 
In addition to the general requirements listed above, DRMO also requires the following information: 
 
Boxes 52-53  Fund Code (Command Specific) 
 
 65-66  Demilitarization Code 
 
 74-80  Unit Price 
 
 Open Area DOT Certification statement: "The HM is packaged in containers 

as prescribed in DOT HM Regulations 49 CFR parts 170-189." Please note 
that original containers meet this certification.   
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DD Form 1348-
1A
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Blank 1348-1A Form 
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HICSWIN DD Form 1348
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APPENDIX 3: SPILL REPORTING PROCEDURES 
 
1.  In the event of a spill of oil or a hazardous substance, Navy personnel may take action to stop, 
reduce, or contain the spill, provided they have the proper training and equipment to do so 
without risking personal injury/contamination.   
 
2.  Report ALL spills to the Emergency Communications Center (ECC) immediately.  Notify the 
ECC if any cleanup assistance required (i.e. MIDLANT Spill Response Team).   

Naval Station Norfolk   444-3333  
NAS Oceana   433-9111 
Dam Neck Annex  433-9111    
NWS Yorktown  887-4911 
JEB Little Creek  462-4444 
JEB Ft. Story   422-7141 
NALF Fentress  433-9111 
DFSP Craney Island 396-3333 
NNSY    396-3333 
ROTHR New Kent  887-4911 
St. Helena Annex  911 
NSA Northwest  911 
Dare County    911 
NMC Portsmouth  396-3333 

ECC will dispatch the appropriate station Command Duty Officer (CDO) and the Station Fire 
Department to the spill location.  Upon arrival of the Fire Department, the command who reported 
the spill will relay all of the pertinent information to the Fire Department, who will serve as the 
Incident Commander (IC) for the duration of the spill containment, clean up and investigation 
process.  The following information should be obtained: 
 
INFORMATION REQUIRED WHEN REPORTING A SPILL 
Name of person reporting the spill. Quantity spilled 
Command of person reporting the spill. Cause of spill 
Location of spill, Date & time of Spill Substance spilled 
Weather conditions including wind direction and speed and cloud cover 
Slick description including color and size 
Clean-up information: method, time and person(s) performing the clean up. 
Spill Cleanup assistance requirements 
Notifications made to other commands. 
 
3. The National Response Center (NRC) will be notified by the Emergency Communication 
Center (ECC).  The command responsible for spill must contact the Installation Environmental 
Office to ensure the spill information is available.  
 
4. The command responsible for the spill is required to report the incident, by sending a Navy spill 
message, in accordance with COMNAVBASENORVA/SOPA(ADMIN)HAMPINST 5400.1F and 
OPNAVINST 5090.1C, 5090.3, and 3100.6H. CHECK WITH SPILL PM.  

 
5. If there are any questions on spill reporting requirements, call your Environmental  
Media Manager or Installation Environmental Office for more information.  Personnel that fail to 
report a spill or who submit false or misleading information may be subject to criminal sanctions, 
including fines and/or imprisonment. 
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APPENDIX 4: CONTAINER PROCUREMENT & MARKING DEVICES  
 
CONTAINER PROCUREMENT   
 
If original containers cannot be used to store the HW, acceptable containers may be obtained by 
the following methods: 
 

1. The RRP has free, used drums on a limited basis.  Contact the RRP for availability.   
 
2. New or reconditioned drums can be purchased through FISC, contact FISC Customer 

Service for more details.   
 

• 55 gallon steel with bung openings: NSN 8110-00-292-9783 
• 55 gallon steel with open tops:  NSN 8110-00-030-7780 
• 55 gallon plastic with bung opening: NSN 8110-01-150-0677 

 
3. Other containers may be used if they meet the DOT container requirements.  Any 

container used to store a hazardous waste must be made of or lined with materials, 
which will not react with, and are compatible with the item(s) to be stored inside them.  
The container must possess the ability to hold the waste without being impaired.  The 
containers must be able to be secured/sealed to ensure the contents will not spill during 
routine storage or transportation.   

 
4.   Empty drums can be obtained through the NAVFAC MIDLANT ESD who will provide 

containers as a last resort with a DD- 1348. 
MARKING DEVICES  
 
Paint Pens may be used to mark the containers with the proper information.  Ordering 
information for Paint Pens is listed below: 
 

• White Paint Pen NSN 7520-01-207-4149 
• Red Paint Pen NSN 7520-01-207-4161 
• Yellow Paint Pen NSN 7520-01-207-4165 
• Gold Paint Pen NSN 7520-01-207-4166 
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APPENDIX 5:  SITE GUIDANCE for  
SATELLITE ACCUMULATION AREAs 

 
Enclosure: Inspection Checklist for Satellite Accumulation Area (SAA) 
 
 
 
 

HW Satellite Accumulation Area
CHECK TO ENSURE

• Drums are kept closed except 
when adding waste

• HW labels are facing outward 
• Secondary containment is clean (if 

applicable) 
• Max Capacity: 55-gallons,  

regardless of the # of HW 
containers

• When HW containers are 75% full, 
arrange for pickup (341-0412/ 
0460)  

• Do not date drum until is full (3 
days to move to <90 days or 
dispose)

HW Container Legally Required Label

Please call the Hazardous Waste Manager with any 
HW issues:  _____________________

If an uncontrolled spill occurs , please call __________________________      

Must identify
type of waste

ASD
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SATELLITE ACCUMULATION AREA (SAA) CHECKLIST 
 
INSPECTOR                                     INSPECTION DATE/TIME                                                       AREA  

HW CUSTODIAN                              PHONE NUMBER              HW TRAINING DATE                   CODE/UNIT 

All checklist questions must be answered.  All “NO” answers require the violation to be noted and corrected 
unless otherwise noted.  Comment may include violation description, action, date action completed, and other 
pertinent details. 
SATELLITE ACCUMULATION AREA 
Compliance Questions 

Circle 
Answer Comment 

1. Is the SATELLITE ACCUMULATION AREA 
near the point of generation and under control of 
the operator of the process generating the waste? 

Yes     No 
 

2.  Is the area free of any spills or container 
overfills (waste product on the container lid) and is 
good housekeeping maintained? 

Yes     No 
 

3.  Is a fire extinguisher located and available 
within 50 feet and is the inspection current? Yes     No  

4.  Is spill control equipment (Example: 
absorbents) available at the SATELLITE 
ACCUMULATION AREA? 

Yes     No 
 

5. Is the HW operator/site custodian annual 
training up to date?  Yes     No  
6.  Is a “SATELLITE ACCUMULATION AREA” sign 
with Primary and Alternate emergency contact 
information posted at the site? 

Yes     No 
 

7.  Is a “NO SMOKING” Sign posted at the Satellite 
Accumulation Area? Yes    No 

 

If there is no hazardous waste currently stored at the site answer N/A for the remainder of checklist. 

8.  Is the total volume of hazardous waste 55 
gallons or less (OR 1 quart or less of acutely 
hazardous waste)? 

Yes  No N/A 
 

9.  Are containers kept sealed at all times except 
when waste is added? Yes  No N/A 

 

10.  Are containers in good condition (non-leaking 
or non-corroded) and compatible with the waste 
stored in them? (Example of incompatibility: 
corrosive waste in a metal drum). 

Yes  No N/A 

 

11
. H

W
 L

ab
el

in
g 

C
he

ck
s a. does each HW container have a HW label? Yes  No N/A  

b. clearly visible and facing out for inspection? Yes  No N/A 
c. include the words, “HAZARDOUS WASTE?" Yes  No N/A 

d. include specific contents of the waste(s)? Yes  No N/A 
e. include the accumulation date? (Containers 
must   only be dated once the total volume of 
the SATELLITE ACCUMULATION AREA 
reaches 55 gallons, or one quart of acute HW, 
then all the wastes must be removed within 72 
hours). 

Yes  No N/A 

12.  If the Satellite Accumulation Area container 
(I.E. 55 Gallon) has reached capacity has the 
container been dated and moved to the Hazardous 
Waste Accumulation Area site within 72 hours? 

Yes  No N/A 

 

For Environmental Personnel Only:  
Check Inspection Type: Oversight___; Setup___; Closeout___ 
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APPENDIX 6: SITE GUIDANCE for  

HAZARDOUS WASTE ACCUMULATION AREA 
 
Enclosure:  Hazardous Waste Accumulation Area Inspection Checklist for Containers Less Than 
or Equal to 119 Gallons. 
 
 
 

 
 

HW (<90 Day) Accumulation Area

CHECK TO ENSURE
• Drums are kept closed except 

when adding waste
• HW labels are facing outward 
• Secondary containment is clean 
• Contact Environmental Services 

(341-0412/0460) to arrange HW 
container pickup no later than 
the 45th day from ASD

• Site MUST be inspected every 7 
days (records kept for 3 years) 

• Aisle space MUST allow for 
removal of HW and a 360 
degree inspection 

• No limit on  volume storage

HW Container Legally Required Label

Please call the Hazardous Waste Manager with any 
HW issues:  _________________________

If an uncontrolled spill occurs , please call ___________________________

Must have a start 
date if waste is 
placed in drum 

(ASD)

Must identify type 
of waste
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HAZARDOUS WASTE ACCUMULATION AREA (HWAA) CHECKLIST 
INSPECTOR                                     INSPECTION DATE/TIME                                                       AREA  

HW CUSTODIAN                              PHONE NUMBER              HW TRAINING DATE                   CODE/UNIT 

All checklist questions must be answered.  All “NO” answers require the violation to be noted and corrected unless 
otherwise noted.  Comment may include violation description, action, date action completed, and other pertinent 
details. 
HAZARDOUS WASTE ACCUMULATION AREA 
Compliance Questions 

Circle 
Answer Comment 

1.  Are good housekeeping standards employed?  Yes     No  
2.  Is the area free of any spills or container overfills 
(waste product on the container lid)? Yes     No 

 

3.  Is a fire extinguisher located and available within 
50 feet and is Inspection current? Yes     No  

4.  Is spill control equipment (examples: absorbents) 
available at the Site?  Yes     No  

5.  Are HAZARDOUS WASTE inspections 
conducted and properly documented every 7 days? Yes     No  
6.  Are HAZARDOUS WASTE inspection records 
kept for 3 years?  Yes     No  

7. Is the HW operator/site custodian annual training 
up to date? Yes    No 

 

8.  Is a  “HAZARDOUS WASTE ACCUMULATION 
AREA” sign with Primary and Alternate emergency 
contact information posted at the site? 

Yes    No 
 

9.  Is a “NO SMOKING” sign posted? Yes    No  

If there is no hazardous waste currently stored at the site answer N/A for the remainder of checklist. 
10.  Are HAZARDOUS WASTE containers in good 
condition (non-leaking or non-corroded) and 
compatible with the waste stored in them? 

Yes  No N/A 
 

11.  For hazardous waste containing volatile 
organics, are individual HAZARDOUS WASTE 
containers either (circle applicable items) 

         a.  less than 26 gallons? 
         b. 26 or greater but less than 119 gallons; 

      and DOT approved?  
         c. Is air emissions documentation allowing                   
non-DOT containers maintained with the                  
inspection records? 

 
Yes  No N/A 

 
Yes  No N/A 

 
 

Yes  No N/A 

 

12.  Are incompatible wastes separated by a wall, 
berm, or overpack to prevent mixing? Yes  No N/A 

 

13.  Are HAZARDOUS WASTE containers kept 
sealed except when waste is being added or 
removed? 

Yes  No N/A 
 

14
. H

W
  L

ab
el

s a. does each HW container have a HW label? Yes  No N/A  
b. clearly visible and facing out for inspection? Yes  No N/A 

c. include the words, “HAZARDOUS WASTE?" Yes  No N/A 

d. include specific contents of the waste(s)? Yes  No N/A 

e. include the accumulation date? Yes  No N/A 

15. Are old Hazardous Waste labels & markings 
removed? Yes  No N/A 

 

16. Date of oldest HW container in the HWAA.   

17.  Has a pickup request been submitted for all HW 
containers that have been accumulating for more 
than 45 days? 

Yes  No N/A 
 

18. Are adequate aisle spaces maintained for 
incident response? Yes  No N/A  

For Environmental Personnel Only: Check Inspection Type: Oversight___; Setup___; Closeout___ 
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APPENDIX 7: SITE GUIDANCE for 
UNIVERSAL WASTE ACCUMULATION AREA 

 
Enclosure:  Universal Waste Accumulation Area (UWAA) Inspection Checklist 

 
 
 
 

Universal Waste Accumulation Area

CHECK TO ENSURE
• Drum lids are secure and 

boxes  sealed
• UW labels are facing 

outward 
• ASD reflects the date when  

item is put at site
• Arrange for pickup (341-

0412/0460) no later than 
the 270th day (9 months) 
from ASD

UW Container Legally Required Label

Please call the HW Manager with any HW issues:  

_____________________________

If an uncontrolled spill occurs , please call __________________________

Must identify 
type of waste

ASD
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UNIVERSAL WASTE ACCUMULATION AREA (UWAA) CHECKLIST 
INSPECTOR                                     INSPECTION DATE/TIME                                                       AREA  

HW CUSTODIAN                              PHONE NUMBER              HW TRAINING DATE                   CODE/UNIT 

All checklist questions must be answered.  All “NO” answers require the violation to be noted and corrected unless 
otherwise noted.  Comment may include violation description, action, date action completed, and other pertinent 
details. 
UNIVERSAL WASTE ACCUMULATION AREA 
Compliance Questions 

Circle 
Answer Comment 

1. Is the area free of any spills or container overfills 
(waste product on the container lid)?  Yes     No 

 

2. Area good housekeeping standards employed? Yes     No 
 

3. Is a fire extinguisher located and available within 
50 feet and is Inspection current? Yes     No 

 

4. Is spill control equipment (examples: absorbents) 
available at the Site?  Yes     No 

 

5. Is the HW operator/site custodian annual training 
up to date? Yes    No 

 

6. Is a “UNIVERSAL WASTE ACCUMULATION 
AREA”   sign with Primary and alternate emergency 
contact information posted at the site? 

Yes    No 
 

7. Is a “NO SMOKING” sign posted? Yes    No  

If there is no Universal Waste currently stored at the site answer N/A for the remainder of checklist. 

8. Are Universal Waste containers kept sealed 
except when waste is being added or removed? Yes  No N/A 

 

9. Are Universal Waste containers in good condition 
(non-leaking or non-corroded) and compatible with 
the waste stored in them? 

Yes  No N/A 
 

10. Is each Universal Waste item or the container for the Universal 
Waste(s) labeled or marked with one of the following phrases? 
Circle the applicable item: 

 

           a. “Universal Waste – Battery(ies)”, or Yes  No N/A  
           b. “Universal Waste – Pesticide(s)”, or  Yes  No N/A 
           c. “Universal Waste – Mercury Containing                     
Equipment", or  Yes  No N/A 

           d. “Universal Waste – Lamp(s)” Yes  No N/A 
11. Is each Universal Waste container for the 
universal waste(s) labeled with the 
accumulation start date? 

Yes  No N/A 

12. Are adequate aisle spaces maintained for 
incident response? 

Yes  No N/A 
 

13. Date of oldest UW container in the UWAA.   

14. Has a pickup request been submitted for all UW 
containers that have been accumulating for no more 
than 270 days (9 months)? 

Yes  No N/A 
 

15. Is the Universal Waste 
segregated/packaged and/or stored correctly?  
(i.e. Waste lithium batteries individually 
wrapped/packaged).    

Yes  No N/A 

 

 
For Environmental Personnel Only:  
Check Inspection Type: Oversight___; Setup___; Closeout___ 
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APPENDIX 8: PROCEDURE FOR ESTABLISHING A JOB ORDER NUMBER 
 

In order to provide service to any customer, a job order number (JON) must be 
established with the NAVFAC Midlant Financial Management Business Line, Accounts 
Receivable Department. 

To establish a job order number the customer must provide a Funding Document 
(NAVCOMPT form 2275) or a Requisition & Invoice  (form DD-1149).  The funding document 
should state under the description of work “MIDLANT ENVIRONMENTAL SERVICES ” at 
minimum and should list the type of work requested.  Forms may be obtained at the 
comptrollers’ office for each command (phone: 341-1325/1318).  A copy of the completed 
funding document must be sent to NAVFAC-MIDLANT (Accounts Receivable), FAX # (757) 
341-1318. The NAVFAC MIDLANT Accounts Receivable Department can assign a job order 
as soon as the funding document is received.  Work may be requested as soon as a valid 
JON is established. 
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Call2Recycle  
Rechargeable Battery Recycling Program Management Guidelines 

 
This program is designed to recycle your old, rechargeable batteries from items such as cell 
phones, lab tops, power tools, etc. at no costs to your facility.  Rechargeable batteries meet 
the definition of Universal Waste and must be properly managed during accumulation and sent 
for proper disposal or recycling.   

 
Contact your installation Hazardous Waste (HW) Media Manager to get started with your own 
Call2Recycle collection box. 
 

1) The HW Media Manager will provide the proper tools and training to successfully manage and 
recycle your rechargeable batteries.  In addition to the provided on-site training, web based 
training may be accessed at https://navfac.ecatts.com/start.   

 
2) A POC will be designated as the responsible person for the collection box at the time it is 

established.  The name and number of this POC will be documented on a site specific sign 
provided by the HW Media Manager.  Only this POC and those trained on the 
Call2Recycle program will be allowed to bag and place batteries into the collection box.  
The sign also provides the POC with a battery recycling guide for reference.  

 
3) Each battery shall be packaged in accordance with the directions on the box.  Leaking or 

damaged batteries cannot be recycled and should be disposed of as HW.  Your HW Media 
Manager can assist with this process.  Adhering to these directions will help ensure safe 
storage. 

 
4) The box must be dated when the very first battery is placed in it.  Once the collection box is full 

or the 270 day limit has been reached (whichever comes first), tape the box closed and ship 
through UPS. 
 

5) The collection boxes are already properly labeled and marked to comply with DOT and EPA 
regulations so additional labels or markings will not be required. 

 
6) Site inspections will be performed quarterly by Environmental to check for site safety, proper 

storage and correct batteries. 
 

7) Please coordinate with the HW Media Manager to receive new collection boxes.   
 
 

HW Compliance Director 341-0400  
Hazardous Waste Media Manager By Installation   
Naval Station Norfolk, Craney Island, NSA Norfolk 341-0380 
NWS Yorktown, Cheatham Annex, New Kent, St. Julien’s Creek Annex, 
Southgate Annex, Scott Creek Annex, NMCP 341-0405 
Joint Expeditionary Base Little Creek – Fort Story 341-0403  
NAS Oceana, Dam Neck Annex, Northwest, Fentress, Dare County  341-0409  

 
* Central POC for questions or issues is Mike Therrien (341-0409). 
* Call2Recyle center - military@call2recycle.org or 1-877-2-RECYCLE 
 

https://navfac.ecatts.com/start
mailto:military@call2recycle.org


Table 1 – Spill Reporting Contact Numbers 
 

INSTALLATION 
Emergency 

Contact
CDO 

Environmental 

 

NWS Yorktown 
Cheatham Annex 
Yorktown Fuels 

757-887-4911 
(ECC) 

 
757-268-6250 

757-887-4086  
757-887-4881  
757-636-4494  
757-887-4095 

 
 

Naval Air Station Oceana 
Dam Neck Annex 
Naval Auxiliary Landing Field 
Fentress 

 
 

911 
(ECC) 

 
 

757-433-2366 

757-433-3435  
757-433-3437  
757-433-3439  
757-433-2131 
757-328-4673 

 
 
 

Dare County Bombing Range 

 
911 

(Local Emergency 
Services) 

 
 

757-433-2366 

757-421-8114 
757-433-3435  
757-433-3437  
757-433-2131 
after hours: 
757-636-4256 or 
757-943-0991 

 

Defense Fuel Support Point Craney 
Island (see DFSP Craney Island’s 
‘Red Plan’) 

757-396-3333 
( NNSY ECC ) 

 
757-322-2365 

 
757-635-5740  
757-341-0523 

 
 

Joint Expeditionary Base Little 
Creek 

 
757-462-4444 

(ECC) 

 
757-462-7385 or 
757-438-3930 

757-462-5350  
757-462-5361  
757-462-5355 
757-462-5356 
757-462-5353 

 
 

Joint Expeditionary Base Fort Story 

757-422-7141 
(ECC) 757-462-7385or 

757-438-3930 

757-462-5350  
757-462-5361  
757-462-5355 
757-462-5356 
757-422-7344 ext 
225  

Naval Station Norfolk 757-444-3333 
(ECC) 

757-438-3860 757-341-0523  
757-341-0516 

Naval Support Activity Hampton 
Roads

757-444-3333 
(ECC)

757-438-3402 
 

757-836-1862 
Norfolk Naval Shipyard 
St. Juliens Creek Annex 
Scott Center Annex 
Southgate Annex

757-396-3333 
(NNSY ECC) 

 
757-396-3222 

 
 

757-396-8270 

 
St. Helena Annex 

911 
(Local Emergency 

Services) 
757-396-3222 

 
757-396-8270 

 
 

Naval Support Activity Northwest 

911 
(Chesapeake 
Emergency 
Services)

 
757-438-3503 

757-421-8114  
757-650-7286 
after hours: 
757-636-4256 or 
757-943-0991 

 
ROTHR New Kent 757-887-4911 

(ECC) 
757-268-6250 

757-887-4086 or 
757-887-4881 

Naval Medical Center Portsmouth 757-396-3333 757-396-3222 757-396-8270 
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SECTION 01 57 19

TEMPORARY ENVIRONMENTAL CONTROLS
11/15

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.

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA SW-846 (Third Edition; Update IV) Test Methods 
for Evaluating Solid Waste: 
Physical/Chemical Methods

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 261.7 Residues of Hazardous Waste in Empty 
Containers

40 CFR 262 Standards Applicable to Generators of 
Hazardous Waste

40 CFR 262.31 Standards Applicable to Generators of 
Hazardous Waste-Labeling

40 CFR 262.34 Standards Applicable to Generators of 
Hazardous Waste-Accumulation Time

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
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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 273 Standards For Universal Waste Management

40 CFR 273.2 Standards for Universal Waste Management - 
Batteries

40 CFR 273.4 Standards for Universal Waste Management - 
Mercury Containing Equipment

40 CFR 273.5 Standards for Universal Waste Management - 
Lamps

40 CFR 279 Standards for the Management of Used Oil

40 CFR 300 National Oil and Hazardous Substances 
Pollution Contingency Plan

40 CFR 300.125 National Oil and Hazardous Substances 
Pollution Contingency Plan - Notification 
and Communications

40 CFR 355 Emergency Planning and Notification

40 CFR 403 General Pretreatment Regulations for 
Existing and New Sources of Pollution

40 CFR 50 National Primary and Secondary Ambient Air 
Quality Standards

40 CFR 60 Standards of Performance for New 
Stationary Sources

40 CFR 61 National Emission Standards for Hazardous 
Air Pollutants

40 CFR 63 National Emission Standards for Hazardous 
Air Pollutants for Source Categories

40 CFR 64 Compliance Assurance Monitoring

40 CFR 745 Lead-Based Paint Poisoning Prevention in 
Certain Residential Structures

40 CFR 761 Polychlorinated Biphenyls (PCBs) 
Manufacturing, Processing, Distribution in 
Commerce, and Use Prohibitions

49 CFR 171 General Information, Regulations, and 
Definitions
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49 CFR 172 Hazardous Materials Table, Special 
Provisions, Hazardous Materials 
Communications, Emergency Response 
Information, and Training Requirements

49 CFR 172.101 Hazardous Material Regulation-Purpose and 
Use of Hazardous Material Table

49 CFR 173 Shippers - General Requirements for 
Shipments and Packagings

49 CFR 178 Specifications for Packagings

1.2   DEFINITIONS

1.2.1   Class I and II Ozone Depleting Substance (ODS)

Class I ODS is defined in Section 602(a) of The Clean Air Act.  A list of 
Class I ODS can be found on the EPA website at the following weblink. 
http://www.epa.gov/ozone/science/ods/classone.html.

Class II ODS is defined in Section 602(s) of The Clean Air Act.  A list of 
Class II ODS can be found on the EPA website at the following weblink. 
http://www.epa.gov/ozone/science/ods/classtwo.html.

1.2.2   Contractor Generated Hazardous Waste

Contractor generated hazardous waste is materials that, if abandoned or 
disposed of, may meet the definition of a hazardous waste.  These waste 
streams would typically consist of material brought on site by the 
Contractor to execute work, but are not fully consumed during the course of 
construction.  Examples include, but are not limited to, excess paint 
thinners (i.e. methyl ethyl ketone, toluene), waste thinners, excess 
paints, excess solvents, waste solvents, excess pesticides, and 
contaminated pesticide equipment rinse water.

1.2.3   Electronics Waste

Electronics waste is discarded electronic devices intended for salvage, 
recycling, or disposal.

1.2.4   Environmental Pollution and Damage

Environmental pollution and damage is the presence of chemical, physical, 
or biological elements or agents which adversely affect human health or 
welfare; unfavorably alter ecological balances of importance to human life; 
affect other species of importance to humankind; or degrade the environment 
aesthetically, culturally or historically.

1.2.5   Environmental Protection

Environmental protection is the prevention/control of pollution and habitat 
disruption that may occur to the environment during construction.  The 
control of environmental pollution and damage requires consideration of 
land, water, and air; biological and cultural resources; and includes 
management of visual aesthetics; noise; solid, chemical, gaseous, and 
liquid waste; radiant energy and radioactive material as well as other 
pollutants.
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1.2.6   Hazardous Debris

As defined in paragraph SOLID WASTE, debris that contains listed hazardous 
waste (either on the debris surface, or in its interstices, such as pore 
structure) in accordance with 40 CFR 261.  Hazardous debris also includes 
debris that exhibits a characteristic of hazardous waste in accordance with 
40 CFR 261.

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:  Is regulated as a hazardous 
material in accordance with 49 CFR 173; or requires a Safety Data Sheet 
(SDS) in accordance with 29 CFR 1910.120; or 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 sections or directives, does not eliminate the need for 
adherence to that hazard-specific guidance which takes precedence over this 
section for "control" purposes.  Such material includes 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).

1.2.8   Hazardous Waste

Hazardous Waste is any material that meets the definition of a solid waste 
and exhibit a hazardous characteristic (ignitability, corrosivity, 
reactivity, or toxicity) as specified in 40 CFR 261, Subpart C, or contains 
a listed hazardous waste as identified in 40 CFR 261, Subpart D.

1.2.9   Land Application

Land Application means spreading or spraying discharge water at a rate that 
allows the water to percolate into the soil.  No sheeting action, soil 
erosion, discharge into storm sewers, discharge into defined drainage 
areas, or discharge into the "waters of the United States" must occur.  
Comply with federal, state, and local laws and regulations.

1.2.10   Municipal Separate Storm Sewer System (MS4) Permit

MS4 permits are those held by installations to obtain NPDES permit coverage 
for their stormwater discharges.

1.2.11   National Pollutant Discharge Elimination System (NPDES)

The NPDES permit program controls water pollution by regulating point 
sources that discharge pollutants into waters of the United States. 

1.2.12   Oily Waste

Oily waste are those materials that are, or were, mixed with Petroleum, 
Oils, and Lubricants (POLs) and have become separated from that POLs.  Oily 
wastes also means materials, including wastewaters, centrifuge solids, 
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filter residues or sludges, bottom sediments, tank bottoms, and sorbents 
which have come into contact with and have been contaminated by, POLs 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:  It is not prohibited in other state regulations or 
local ordinances; the amount generated is "de minimus" (a small amount); it 
is the result of minor leaks or spills resulting from normal process 
operations; and free-flowing oil has been removed to the practicable 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, perform a hazardous waste 
determination 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.

1.2.13   Regulated Waste

Regulated waste are solid wastes that have specific additional federal, 
state, or local controls for handling, storage, or disposal.

1.2.14   Sediment

Sediment is soil and other debris that have eroded and have been 
transported by runoff water or wind.

1.2.15   Solid Waste

Solid waste is a solid, liquid, semi-solid or contained gaseous waste.  A 
solid waste can be a hazardous waste, non-hazardous waste, or non-Resource 
Conservation and Recovery Act (RCRA) regulated waste.  Types of solid waste 
typically generated at construction sites may include:

1.2.15.1   Debris

Debris is non-hazardous solid material generated during the construction, 
demolition, or renovation of a structure that exceeds 2.5-inch particle 
size that is: a manufactured object; plant or animal matter; or natural 
geologic material (for example, 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.

1.2.15.2   Green Waste

Green waste is 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.

1.2.15.3   Material not regulated as solid waste

Material not regulated as solid waste is nuclear source or byproduct 
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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.

1.2.15.4   Non-Hazardous Waste

Non-hazardous waste is waste that is excluded from, or does not meet, 
hazardous waste criteria in accordance with 40 CFR 263.

1.2.15.5   Recyclables

Recyclables are materials, equipment and assemblies such as doors, windows, 
door and window frames, plumbing fixtures, glazing and mirrors that are 
recovered and sold as recyclable.  It also includes commercial-grade 
refrigeration equipment with Freon removed, household appliances where the 
basic material content is metal, clean polyethylene terephthalate bottles, 
cooking oil, used fuel oil, textiles, high-grade paper products and 
corrugated cardboard, stackable pallets in good condition, clean crating 
material, and clean rubber/vehicle tires.  Metal meeting the definition of 
lead contaminated or lead based paint contaminated may not be included as 
recyclable if sold to a scrap metal company.  Paint cans that meet the 
definition of empty containers in accordance with 40 CFR 261.7 may be 
included as recyclable if sold to a scrap metal company.

1.2.15.6   Surplus Soil

Surplus soil is existing 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.  Contaminated soil meeting the definition 
of hazardous material or hazardous waste is not included and must be 
managed in accordance with paragraph HAZARDOUS MATERIAL MANAGEMENT.

1.2.15.7   Scrap Metal

This includes 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 definition of 
hazardous material or hazardous waste is not included.

1.2.15.8   Wood

Wood is dimension and non-dimension lumber, plywood, chipboard, hardboard.  
Treated or painted wood that meets the definition of lead contaminated or 
lead based contaminated paint is not included.  Treated wood includes, but 
is not limited to, lumber, utility poles, crossties, and other wood 
products with chemical treatment.

1.2.16   Surface Discharge

Surface discharge means discharge of water into drainage ditches, storm 
sewers, creeks or "waters of the United States".  Surface discharges are 
discrete, identifiable sources and require a permit from the governing 
agency.  Comply with federal, state, and local laws and regulations.

1.2.17   Wastewater

Wastewater is the used water and solids from a community that flow to a 
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treatment plant.

1.2.17.1   Stormwater

Stormwater is any precipitation in an urban or suburban area that does not 
evaporate or soak into the ground, but instead collects and flows into 
storm drains, rivers, and streams.

1.2.18   Waters of the United States

Waters of the United States means Federally jurisdictional waters, 
including wetlands, that are subject to regulation under Section 404 of the 
Clean Water Act or navigable waters, as defined under the Rivers and 
Harbors Act.

1.2.19   Wetlands

Wetlands are those areas that are inundated or saturated by surface or 
groundwater at a frequency and duration sufficient to support, and that 
under normal circumstances do support, a prevalence of vegetation typically 
adapted for life in saturated soil conditions.

1.2.20   Universal Waste

The universal waste regulations streamline collection requirements for 
certain hazardous wastes in the following categories: batteries, 
pesticides, mercury-containing equipment (for example, thermostats), and 
lamps (for example, 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 Permit; G

Regulatory Notifications; G

Environmental Protection Plan; G

Dirt and Dust Control Plan; G

Employee Training Records; G

Environmental Manager Qualifications; G

SD-06 Test Reports

Laboratory Analysis; G
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Solid Waste Management Report; G

SD-07 Certificates

Employee Training Records; G

ECATTS Certificate Of Completion; G

Erosion and Sediment Control Inspector Qualifications; G

SD-11 Closeout Submittals

Waste Determination Documentation; G

Disposal Documentation for Hazardous and Regulated Waste; G

Assembled Employee Training Records; G

Solid Waste Management Permit; G

Solid Waste Management Report; G

Contractor Hazardous Material Inventory Log; G

Hazardous Waste/Debris Management; G

Regulatory Notifications; G

Sales Documentation; G

Contractor Certification

As-Built Topographic Survey; G

1.4   ENVIRONMENTAL PROTECTION REQUIREMENTS

Provide and maintain, during the life of the contract, environmental 
protection as defined.  Plan for and provide environmental protective 
measures to control pollution that develops during 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.  Protect the 
environmental resources within the project boundaries and those affected 
outside the limits of permanent work during the entire duration of this 
Contract.  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.

Tests and procedures assessing whether construction operations comply with 
Applicable Environmental Laws may be required.  Analytical work must be 
performed by qualified laboratories; and where required by law, the 
laboratories must be certified.
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1.4.1   Training in Environmental Compliance Assessment Training and Tracking 
System (ECATTS)

1.4.1.1   Personnel Requirements

The Environmental Manager is responsible for environmental compliance on 
projects.  The Environmental Manager and other staff, must complete 
applicable ECATTS training modules (installation specific or general) 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 must complete applicable ECATTS training within 14 
days of assignment to the project.

1.4.1.2   Certification

Submit an ECATTS certificate of completion for personnel who have completed 
the required 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 https://environmentaltraining.ecatts.com/.  Obtain the 
password for registration from the Contracting Officer.

1.4.1.3   Refresher Training

This training has been structured to allow contractor personnel to receive 
credit under this contract and to carry forward credit to future 
contracts.  Ensure the 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 
required to retake modules tailored to the state where the contract work is 
being performed.

1.4.2   Conformance with the Environmental Management System

Perform work under this contract consistent with the policy and objectives 
identified in the installation's Environmental Management System (EMS).  
Perform work in a manner that conforms to objectives and targets of the 
environmental programs and operational controls identified by the EMS.  
Support Government personnel when environmental compliance and EMS audits 
are conducted by escorting auditors at the Project site, answering 
questions, and providing proof of records being maintained.  Provide 
monitoring and measurement information as necessary to address 
environmental performance relative to environmental, energy, and 
transportation management goals.  In the event an EMS nonconformance or 
environmental noncompliance associated with the contracted services, tasks, 
or actions occurs, take corrective and preventative actions.  In addition, 
employees must be aware of their roles and responsibilities under the 
installation EMS and of how these EMS roles and responsibilities affect 
work performed under the contract.

Coordinate with the installation's EMS coordinator to identify training 
needs associated with environmental aspects and the EMS, and arrange 
training or take other action to meet these needs.  Provide training 
documentation to the Contracting Officer.  The Installation Environmental 
Office will retain associated environmental compliance records.  Make EMS 
Awareness training completion certificates available to Government auditors 
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during EMS audits and include the certificates in the Employee Training 
Records.  See paragraph EMPLOYEE TRAINING RECORDS.

1.5   QUALITY ASSURANCE

1.5.1   Preconstruction Survey and Protection of Features

This paragraph supplements the Contract Clause PROTECTION OF EXISTING 
VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES, AND IMPROVEMENTS.  Prior to 
start of any onsite construction activities, perform a Preconstruction 
Survey of the project site with the Contracting Officer, and take 
photographs showing existing environmental conditions in and adjacent to 
the site.  Submit a report for the record.  Include in the report a plan 
describing the features requiring protection under the provisions of the 
Contract Clauses, which are not specifically identified on the drawings as 
environmental features requiring protection along with the condition of 
trees, shrubs and grassed areas immediately adjacent to the site of work 
and adjacent to the Contractor's assigned storage area and access route(s), 
as applicable.  The Contractor and the Contracting Officer will sign this 
survey report upon mutual agreement regarding its accuracy and 
completeness.  Protect those environmental features included in the survey 
report and any indicated on the drawings, regardless of interference that 
their preservation may cause to the work under the Contract.

1.5.2   Regulatory Notifications

Provide regulatory notification requirements in accordance with federal, 
state and local regulations.  In cases where the Government will also 
provide public notification (such as stormwater permitting), coordinate 
with the Contracting Officer.  Submit copies of 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, NPDES defined 
site work, construction, removal or use of a permitted air emissions 
source, and remediation of controlled substances (asbestos, hazardous 
waste, lead paint).

1.5.3   Environmental Brief

Attend an environmental brief to be included in the preconstruction 
meeting.  Provide the following information: types, quantities, and use of 
hazardous materials that will be brought onto the installation; and types 
and quantities of wastes/wastewater that may be generated during the 
Contract. Discuss the results of the Preconstruction Survey at this time.

Prior to initiating any work on site, meet with the Contracting Officer and 
installation Environmental Office to discuss the proposed Environmental 
Protection Plan (EPP).  Develop a mutual understanding relative to the 
details of environmental protection, including measures for protecting 
natural and cultural resources, required reports, required permits, permit 
requirements (such as mitigation measures), and other measures to be taken.

1.5.4   Environmental Manager

Appoint in writing an Environmental Manager for the project site.  The 
Environmental Manager is directly responsible for coordinating contractor 
compliance with federal, state, local, and installation requirements.  The 
Environmental Manager must ensure compliance with Hazardous Waste Program 
requirements (including hazardous waste handling, storage, manifesting, and 
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disposal); implement the EPP; ensure environmental permits are obtained, 
maintained, and closed out; ensure compliance with Stormwater Program 
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 Contractor personnel are trained in 40 CFR requirements 
in accordance with their position requirements; coordinate removal of waste 
containers; and maintain the Environmental Records binder and required 
documentation, including environmental permits compliance and close-out.  
Submit Environmental Manager Qualifications to the Contracting Officer.

1.5.5   Employee Training Records

Prepare and maintain Employee Training Records throughout the term of the 
contract meeting applicable 40 CFR requirements.  Provide Employee Training 
Records in the Environmental Records Binder.  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.  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 Assembled Employee Training Records to the 
Contracting Officer at the conclusion of the project, unless otherwise 
directed.

Train personnel to meet state requirements.  Conduct environmental 
protection/pollution control meetings for personnel prior to commencing 
construction activities.  Contact additional meetings for new personnel and 
when site conditions change.  Include in the training and meeting agenda: 
methods of detecting and avoiding pollution; familiarization with statutory 
and contractual pollution standards; installation and care of devices, 
vegetative covers, and instruments required for monitoring purposes to 
ensure adequate and continuous environmental protection/pollution control; 
anticipated hazardous or toxic chemicals or wastes, and other regulated 
contaminants; recognition and protection of archaeological sites, 
artifacts, waters of the United States, and endangered species and their 
habitat that are known to be in the area.  Provide copy of the Erosion and 
Sediment Control Inspector Qualifications Certification as required by state.

1.5.6   Non-Compliance Notifications

The Contracting Officer will notify the Contractor in writing of any 
observed noncompliance with federal, state or local environmental laws or 
regulations, permits, and other elements of the Contractor's EPP.  After 
receipt of such notice, inform the Contracting Officer of the proposed 
corrective action and take such action when approved by the Contracting 
Officer.  The Contracting Officer may issue an order stopping all or part 
of the work until satisfactory corrective action has been taken.  No time 
extensions will be granted or equitable adjustments allowed for any such 
suspensions.  This is in addition to any other actions the Contracting 
Officer may take under the contract, or in accordance with the Federal 
Acquisition Regulation or Federal Law.
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1.6   ENVIRONMENTAL PROTECTION PLAN

The purpose of the EPP is to present an overview of known or potential 
environmental issues that must be considered and addressed during 
construction.  Incorporate construction related objectives and targets from 
the installation's EMS into the EPP.  Include in the EPP measures for 
protecting natural and cultural resources, required reports, and other 
measures to be taken.  Meet with the Contracting Officer or Contracting 
Officer Representative to discuss the EPP and develop a mutual 
understanding relative to the details for environmental protection 
including measures for protecting natural resources, required reports, and 
other measures to be taken.  Submit the EPP within 15 days after Contract 
award and not less than 10 days before the preconstruction meeting.  Revise 
the EPP throughout the project to include any reporting requirements, 
changes in site conditions, or contract modifications that change the 
project scope of work in a way that could have an environmental impact.  No 
requirement in this section will relieve the Contractor of any applicable 
federal, state, and local environmental protection laws and regulations.  
During Construction, identify, implement, and submit for approval any 
additional requirements to be included in the EPP.  Maintain the current 
version onsite.

The EPP includes, but is not limited to, the following elements:

1.6.1   General Overview and Purpose

1.6.1.1   Descriptions

A brief description of each specific plan required by environmental permit 
or elsewhere in this Contract such as stormwater pollution prevention  plan,
 spill control plan, solid waste management plan, wastewater management 
plan, air pollution control plan, contaminant prevention plan, a 
historical, archaeological, cultural resources, biological resources and 
wetlands plan, traffic control plan, Hazardous, Toxic and Radioactive Waste 
(HTRW) Plan, Non-Hazardous Solid Waste Disposal Plan, or borrowing material 
plan.

1.6.1.2   Duties

The duties and level of authority assigned to the person(s) on the job site 
who oversee environmental compliance, such as who is responsible for 
adherence to the EPP, who is responsible for spill cleanup and training 
personnel on spill response procedures, who is responsible for manifesting 
hazardous waste to be removed from the site (if applicable), and who is 
responsible for training the Contractor's environmental protection 
personnel.

1.6.1.3   Procedures

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.

1.6.1.4   Communications

Communication and training procedures that will be used to convey 
environmental management requirements to Contractor employees and 
subcontractors.
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1.6.1.5   Contact Information

Emergency contact information contact information (office phone number, 
cell phone number, and e-mail address).

1.6.2   General Site Information

1.6.2.1   Drawings

Drawings showing locations of proposed temporary excavations or embankments 
for haul roads, stream crossings, jurisdictional wetlands, material storage 
areas, structures, sanitary facilities, storm drains and conveyances, and 
stockpiles of excess soil.

1.6.2.2   Work Area

Work area plan showing the proposed activity in each portion of the area 
and identify the areas of limited use or nonuse.  Include measures for 
marking the limits of use areas, including methods for protection of 
features to be preserved within authorized work areas and methods to 
control runoff and to contain materials on site, and a traffic control plan.

1.6.2.3   Documentation

A letter signed by an officer of the firm appointing the Environmental 
Manager and stating that person 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.

1.6.3   Management of Natural Resources

a.  Land resources

b.  Tree protection

c.  Replacement of damaged landscape features

d.  Temporary construction

e.  Stream crossings

f.  Fish and wildlife resources

g.  Wetland areas

1.6.4   Protection of Historical and Archaeological Resources

a.  Objectives

b.  Methods

1.6.5   Stormwater Management and Control

a.  Ground cover

b.  Erodible soils
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c.  Temporary measures

(1) Structural Practices

(2) Temporary and permanent stabilization

d.  Effective selection, implementation and maintenance of Best Management 
Practices (BMPs). 

1.6.6   Protection of the Environment from Waste Derived from Contractor 
Operations

Control and disposal of solid and sanitary waste.  Control and disposal of 
hazardous waste.

This item consist of the management procedures for hazardous waste to be 
generated.  The elements of those procedures will coincide with the 
Installation Hazardous Waste Management Plan.  The Contracting Officer will 
provide a copy of the Installation Hazardous Waste Management Plan.  As a 
minimum, include the following:

a.  List of the types of hazardous wastes expected to be generated

b.  Procedures to ensure a written waste determination is made for 
appropriate wastes that are to be generated

c.  Sampling/analysis plan, including laboratory method(s) that will be 
used for waste determinations and copies of relevant laboratory 
certifications

d.  Methods and proposed locations for hazardous waste accumulation/storage 
(that is, in tanks or containers)

e.  Management procedures for storage, labeling, transportation, and 
disposal of waste (treatment of waste is not allowed unless 
specifically noted)

f.  Management procedures and regulatory documentation ensuring disposal of 
hazardous waste complies with Land Disposal Restrictions (40 CFR 268)

g.  Management procedures for recyclable hazardous materials such as 
lead-acid batteries, used oil, and similar

h.  Used oil management procedures in accordance with 40 CFR 279; Hazardous 
waste minimization procedures

i.  Plans for the disposal of hazardous waste by permitted facilities; and 
Procedures to be employed to ensure required employee training records 
are maintained.

1.6.7   Prevention of Releases to the Environment

Procedures to prevent releases to the environment

Notifications in the event of a release to the environment

1.6.8   Regulatory Notification and Permits

List what notifications and permit applications must be made.  Some permits 
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require up to 180 days to obtain.  Demonstrate that those permits have been 
obtained or applied for by including copies of applicable environmental 
permits.  The EPP will not be approved until the permits have been obtained.

1.6.9   Clean Air Act Compliance

1.6.9.1   Haul Route

Submit truck and material haul routes along with a Dirt and Dust Control 
Plan for controlling dirt, debris, and dust on Installation roadways.  As a 
minimum, identify in the plan the subcontractor and equipment for cleaning 
along the haul route and measures to reduce dirt, dust, and debris from 
roadways.

1.6.9.2   Pollution Generating Equipment

Identify air pollution generating equipment or processes that may require 
federal, state, or local permits under the Clean Air Act.  Determine 
requirements based on any current installation permits and the impacts of 
the project. Provide a list of all fixed or mobile equipment, machinery or 
operations that could generate air emissions during the project to the 
Installation Environmental Office (Air Program Manager).

1.6.9.3   Stationary Internal Combustion Engines

Identify portable and stationary internal combustion engines that will be 
supplied, used or serviced.  Comply with 40 CFR 60 Subpart IIII, 40 CFR 60 
Subpart JJJJ, 40 CFR 63 Subpart ZZZZ, and local regulations as applicable.  
At minimum, include the make, model, serial number, manufacture date, size 
(engine brake horsepower), and EPA emission certification status of each 
engine.  Maintain applicable records and log hours of operation and fuel 
use.  Logs must include reasons for operation and delineate between 
emergency and non-emergency operation.

1.6.9.4   Refrigerants

Identify management practices to ensure that heating, ventilation, and air 
conditioning (HVAC) work involving refrigerants complies with 40 CFR 82 
requirements.  Technicians must be certified, maintain copies of 
certification on site, use certified equipment and log work that requires 
the addition or removal of refrigerant. Any refrigerant reclaimed is the 
property of the Government, coordinate with the Installation Environmental 
Office to determine the appropriate turn in location.

1.6.9.5   Air Pollution-engineering Processes

Identify planned air pollution-generating processes and management control 
measures (including, but not limited to, spray painting, abrasive blasting, 
demolition, material handling, fugitive dust, and fugitive emissions).  Log 
hours of operations and track quantities of materials used.

1.6.9.6   Monitoring

For the protection of public health, monitor and control contaminant 
emissions to the air from Hazardous, Toxic, and Radioactive Waste remedial 
action area sources to minimize short-term risks that might be posed to the 
community during implementation of the remedial alternative.
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1.6.9.7   Compliant Materials

Provide the Government a list of and SDSs for all hazardous materials 
proposed for use on site.  Materials must be compliant with all Clean Air 
Act regulations for emissions including solvent and volatile organic 
compound contents, and applicable National Emission Standards for Hazardous 
Air Pollutants requirements.  The Government may alter or limit use of 
specific materials as needed to meet installation permit requirements for 
emissions.

1.7   LICENSES AND PERMITS

Obtain licenses and permits required for the construction of the project 
and in accordance with FAR 52.236-7.  Notify the Government of all general 
use permitted equipment the Contractor plans to use on site.  This 
paragraph supplements the Contractor's responsibility under FAR 52.236-7.

The following permits will be obtained by the Contracting Officer and shall 
be provided to the contractor at their request:

a.  ACOE Joint Permit & VMRC Permits

For permits obtained by the Contracting Officer, whether or not required by 
the permit, the Contractor is responsible for conforming to all permit 
requirements and performing all quality control inspections of the work in 
progress, and to submit notifications and certifications to the applicable 
regulatory agency via the Contracting Officer.

1.8   ENVIRONMENTAL RECORDS BINDER

Maintain on-site a separate three-ring Environmental Records Binder and 
submit at the completion of the project.  Make separate parts within the 
binder that correspond to each submittal listed under paragraph CLOSEOUT 
SUBMITTALS in this section.

1.9   SOLID WASTE MANAGEMENT PERMIT

Provide the Contracting Officer with written notification of the quantity 
of anticipated solid waste or debris that is anticipated or estimated 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 from the receiving location or as applicable; submit one copy of 
the receiving location state and local Solid Waste Management Permit or 
license showing such agency's approval of the disposal plan before 
transporting wastes off Government property.

1.9.1   Solid Waste Management Report

Monthly, submit a solid waste disposal report to the Contracting Officer.  
For each waste, the report will state the classification (using the 
definitions provided in this section), amount, location, and name of the 
business receiving the solid waste.

1.10   FACILITY HAZARDOUS WASTE GENERATOR STATUS

Naval Station Norfolk is designated as a Large Quantity Generator.  Meet 
the regulatory requirements of this generator designation for any work 
conducted within the boundaries of this Installation.  Comply with 
provisions of federal, state, and local regulatory requirements applicable 
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to this generator status regarding training and storage, handling, and 
disposal of construction derived wastes.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

3.1   PROTECTION OF NATURAL RESOURCES

Minimize interference with, disturbance to, and damage to fish, wildlife, 
and plants, including their habitats.  Prior to the commencement of 
activities, consult with the Installation Environmental Office, regarding 
rare species or sensitive habitats that need to be protected.  The 
protection of rare, threatened, and endangered animal and plant species 
identified, including their habitats, is the Contractor's responsibility.

Preserve the natural resources within the project boundaries and outside 
the limits of permanent work.  Restore to an equivalent or improved 
condition upon completion of work that is consistent with the requirements 
of the Installation Environmental Office or as otherwise specified.  
Confine construction activities to within the limits of the work indicated 
or specified.

3.1.1   Flow Ways

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 specified and permitted.

3.1.2   Vegetation

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 is 
responsible for any resultant damage.

Protect existing trees that are to remain to ensure they are not injured, 
bruised, defaced, or otherwise damaged by construction operations.  Remove 
displaced rocks from uncleared areas.  Coordinate with the Contracting 
Officer and Installation Environmental Office to determine appropriate 
action for trees and other landscape features scarred or damaged by 
equipment operations.

3.1.3   Streams

Stream crossings must allow movement of materials or equipment without 
violating water pollution control standards of the federal, state, and 
local governments.  Construction of stream crossing structures must be in 
compliance with any required permits including, but not limited to, Clean 
Water Act Section 404, and Section 401 Water Quality.

The Contracting Officer's approval and appropriate permits are required 
before any equipment will be permitted to ford live streams.  In areas 
where frequent crossings are required, install temporary culverts or 
bridges.  Obtain Contracting Officer's approval prior to installation.  
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Remove temporary culverts or bridges upon completion of work, and repair 
the area to its original condition unless otherwise required by the 
Contracting Officer.

3.2   STORMWATER

Do not discharge stormwater from construction sites to the sanitary sewer.  
If the water is noted or suspected of being contaminated, it may only be 
released to the storm drain system if the discharge is specifically 
permitted.  Obtain authorization in advance from the Installation 
Environmental Office for any release of contaminated water.

3.2.1   Construction General Permit

Comply with the requirements provided in Section 01 57 19.01 20 
SUPPLEMENTAL TEMPORARY ENVIRONMENTAL CONTROLS

3.2.1.1   Stormwater Pollution Prevention Plan

Comply with the requirements provided in Section 01 57 19.01 20 
SUPPLEMENTAL TEMPORARY ENVIRONMENTAL CONTROLS

3.2.1.2   Stormwater Notice of Intent for Construction Activities

Comply with the requirements in Section 01 57 19.01 20 SUPPLEMENTAL 
TEMPORARY ENVIRONMENTAL CONTROLS.

3.2.1.3   Inspection Reports

Provide Inspection Reports in accordance with 01 57 19.01 20 SUPPLEMENTAL 
TEMPORARY ENVIRONMENTAL CONTROLS.

3.2.1.4   Stormwater Pollution Prevention Plan Compliance Notebook

Comply with the requirements provided in Section 01 57 19.01 20 
SUPPLEMENTAL TEMPORARY ENVIRONMENTAL CONTROLS

3.2.1.5   Stormwater Notice of Termination for Construction Activities

Comply with the requirements provided in Section 01 57 19.01 20 
SUPPLEMENTAL TEMPORARY ENVIRONMENTAL CONTROLS.  Prepare as-built 
topographic survey information required by the permitting agency for 
certification of the stormwater management system, and provide to the 
Contracting Officer.

3.2.2   Erosion and Sediment Control Measures

Comply with the requirements provided in Section 01 57 19.01 20 
SUPPLEMENTAL TEMPORARY ENVIRONMENTAL CONTROLS

3.2.3   Work Area Limits

Mark the areas that need not be disturbed under this Contract prior to 
commencing construction activities.  Mark or fence isolated areas within 
the general work area that are not to be disturbed.  Protect monuments and 
markers before construction operations commence.  Where construction 
operations are to be conducted during darkness, any markers must be visible 
in the dark.  Personnel must be knowledgeable of the purpose for marking 
and protecting particular objects.
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3.2.4   Contractor Facilities and Work Areas

Place field offices, staging areas, stockpile storage, and temporary 
buildings in areas designated on the drawings or as directed by the 
Contracting Officer.  Move or relocate the Contractor facilities only when 
approved by the Government.  Provide erosion and sediment controls for 
onsite borrow and spoil areas to prevent sediment from entering nearby 
waters.  Control temporary excavation and embankments for plant or work 
areas to protect adjacent areas.

3.2.5   Municipal Separate Storm Sewer System (MS4) Management

Comply with the Installation's MS4 permit requirements.  Comply with 
requirements of Section 01 57 19.01 20 SUPPLEMENTAL TEMPORARY ENVIRONMENTAL 
CONTROLS.

3.3   SURFACE AND GROUNDWATER

3.3.1   Cofferdams, Diversions, and Dewatering 

Construction operations for dewatering, removal of cofferdams, tailrace 
excavation, and tunnel closure must be constantly controlled to maintain 
compliance with existing state water quality standards and designated uses 
of the surface water body.  Comply with the State of Virginia water quality 
standards and anti-degradation provisions.  Do not discharge excavation 
ground water to the sanitary sewer, storm drains, or to surface waters 
without prior specific authorization in writing from the Installation 
Environmental Office.  Discharge of hazardous substances will not be 
permitted under any circumstances.  Use sediment control BMPs to prevent 
construction site runoff from directly entering any storm drain or surface 
waters.

If the construction dewatering is noted or suspected of being contaminated, 
it may only be released to the storm drain system if the discharge is 
specifically permitted.  Obtain authorization for any contaminated 
groundwater release in advance from the Installation Environmental Officer 
and the federal or state authority, as applicable.  Discharge of hazardous 
substances will not be permitted under any circumstances.

3.3.2   Waters of the United States

Do not enter, disturb, destroy, or allow discharge of contaminants into 
waters of the United States except as authorized herein.  The protection of 
waters of the United States shown on the drawings in accordance with 
paragraph LICENSES AND PERMITS is the Contractor's responsibility.  
Authorization to enter specific waters of the United States identified does 
not relieve the Contractor from any obligation to protect other waters of 
the United States within, adjacent to, or in the vicinity of the 
construction site and associated boundaries.

3.4   PROTECTION OF CULTURAL RESOURCES

3.4.1   Archaeological Resources

If, during excavation or other construction activities, any previously 
unidentified or unanticipated historical, archaeological, and cultural 
resources are discovered or found, activities that may damage or alter such 
resources will be suspended.  Resources covered by this paragraph include, 
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but are not limited to: any human skeletal remains or burials; artifacts; 
shell, midden, bone, charcoal, or other deposits; rock or coral alignments, 
pavings, wall, or other constructed features; and any indication of 
agricultural or other human activities.  Upon such discovery or find, 
immediately notify the Contracting Officer so that the appropriate 
authorities may be notified and a determination made as to their 
significance and what, if any, special disposition of the finds should be 
made.  Cease all activities that may result in impact to or the destruction 
of these resources.  Secure the area and prevent employees or other persons 
from trespassing on, removing, or otherwise disturbing such resources.  The 
Government retains ownership and control over archaeological resources.

3.5   AIR RESOURCES

Equipment operation, activities, or processes will be in accordance with 
40 CFR 64 and state air emission and performance laws and standards.

3.5.1   Preconstruction Air Permits

Notify the Air Program Manager, through the Contracting Officer, at least 6 
months prior to bringing equipment, assembled or unassembled, onto the 
Installation, so that air permits can be secured.  Necessary permitting 
time must be considered in regard to construction activities.  Clean Air 
Act (CAA) permits must be obtained prior to bringing equipment, assembled 
or unassembled, onto the Installation.

3.5.2   Oil or Dual-fuel Boilers and Furnaces

Provide product data and details for new, replacement, or relocated fuel 
fired boilers, heaters, or furnaces to the Installation Environmental 
Office (Air Program Manager) through the Contracting Officer.  Data to be 
reported include: equipment purpose (water heater, building heat, process), 
manufacturer, model number, serial number, fuel type (oil type, gas type) 
size (MMBTU heat input).  Provide in accordance with paragraph 
PRECONSTRUCTION AIR PERMITS.

3.5.3   Burning 

Burning is prohibited on the Government premises.

3.5.4   Class I and II ODS Prohibition

Class I ODS are Government property and must be returned to the Government 
for appropriate management.  Coordinate with the Installation Environmental 
Office to determine the appropriate location for turn in of all reclaimed 
refrigerant.

3.5.5   Accidental Venting of Refrigerant

Accidental venting of a refrigerant is a release and must be reported 
immediately to the Contracting Officer.

3.5.6   EPA Certification Requirements

Heating and air conditioning technicians must be certified through an 
EPA-approved program.  Maintain copies of certifications at the employees' 
places of business; technicians must carry certification wallet cards, as 
provided by environmental law.
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3.5.7   Dust Control

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.

3.5.7.1   Particulates

Dust particles, aerosols and gaseous by-products from construction 
activities, and processing and preparation of materials (such as from 
asphaltic batch plants) must be controlled at all times, including 
weekends, holidays, and hours when work is not in progress.  Maintain 
excavations, stockpiles, haul roads, permanent and temporary access roads, 
plant sites, spoil areas, borrow areas, and other work areas within or 
outside the project boundaries free from particulates that would exceed 
40 CFR 50, state, and local air pollution standards or that would cause a 
hazard or a nuisance.  Sprinkling, chemical treatment of an approved type, 
baghouse, scrubbers, electrostatic precipitators, or other methods will be 
permitted to control particulates in the work area.  Sprinkling, to be 
efficient, must be repeated to keep the disturbed area damp.  Provide 
sufficient, competent equipment available to accomplish these tasks.  
Perform particulate control as the work proceeds and whenever a particulate 
nuisance or hazard occurs.  Comply with state and local visibility 
regulations.

3.5.7.2   Abrasive Blasting

Blasting operations cannot be performed without prior approval of the 
Installation Air Program Manager.  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.  Perform work involving removal of hazardous material in 
accordance with 29 CFR 1910.

3.5.8   Odors

Control odors from construction activities.  The odors must be in 
compliance with state regulations and local ordinances and may not 
constitute a health hazard.

3.6   WASTE MINIMIZATION

Minimize the use of hazardous materials and the generation of waste.  
Include procedures for pollution prevention/ hazardous waste minimization 
in the Hazardous Waste Management Section of the EPP.  Obtain a copy of the 
installation's Pollution Prevention/Hazardous Waste Minimization Plan for 
reference material when preparing this part of the EPP.  If no written plan 
exists, obtain information by contacting the Contracting Officer.  Describe 
the anticipated types of the hazardous materials to be used in the 
construction when requesting information.
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3.6.1   Salvage, Reuse and Recycle

Identify anticipated materials and waste for salvage, reuse, and 
recycling.  Describe actions to promote material reuse, resale or 
recycling.  To the extent practicable, all scrap metal must be sent for 
reuse or recycling and will not be disposed of in a landfill.

Include the name, physical address, and telephone number of the hauler, if 
transported by a franchised solid waste hauler.  Include the destination 
and, unless exempted, provide a copy of the state or local permit (cover) 
or license for recycling.

3.6.2   Nonhazardous Solid Waste Diversion Report

Maintain an inventory of nonhazardous solid waste diversion and disposal of 
construction and demolition debris.  Submit a report through the 
Contracting Officer on the first working day after each fiscal year 
quarter, starting the first quarter that nonhazardous solid waste has been 
generated.  Include the following in the report:

Construction and Demolition (C&D) 
Debris Disposed

_____ cubic yards/tons as appropriate

C&D Debris Recycled _____ cubic yards/tons as appropriate

Total C&D Debris Generated _____ cubic yards/tons as appropriate

Waste Sent to Waste-To-Energy 
Incineration Plant (This amount 
should not be included in the 
recycled amount)

_____ cubic yards/tons as appropriate

3.7   WASTE MANAGEMENT AND DISPOSAL

3.7.1   Waste Determination Documentation

Complete a Waste Determination form (provided at the pre-construction 
conference) for Contractor-derived wastes to be generated.  All potentially 
hazardous solid waste streams that are not subject to a specific exclusion 
or exemption from the hazardous waste regulations (e.g. scrap metal, 
domestic sewage) or subject to special rules, (lead-acid batteries and 
precious metals) must be characterized in accordance with the requirements 
of 40 CFR 261 or corresponding applicable state or local regulations.  Base 
waste determination on user knowledge of the processes and materials used, 
and analytical data when necessary.  Consult with the Installation 
environmental staff for guidance on specific requirements.  Attach support 
documentation to the Waste Determination form.  As a minimum, provide a 
Waste Determination form for the following waste (this listing is not 
inclusive): oil- and latex -based painting and caulking products, solvents, 
adhesives, aerosols, petroleum products, and containers of the original 
materials.

SECTION 01 57 19  Page 22



CEP-175 and Z-308 Bulkhead Repairs 1370817

3.7.1.1   Sampling and Analysis of Waste 

3.7.1.1.1   Waste Sampling

Sample waste in accordance with EPA SW-846.  Clearly mark each sampled drum 
or container with the Contractor's identification number, and cross 
reference to the chemical analysis performed.

3.7.1.1.2   Laboratory Analysis

Follow the analytical procedure and methods in accordance with the 
40 CFR 261.  Provide analytical results and reports performed to the 
Contracting Officer.

3.7.1.1.3   Analysis Type

Identify hazardous waste by analyzing for the following characteristics: 
ignitability, corrosivity, reactivity, toxicity based on TCLP results.

3.7.2   Solid Waste Management

3.7.2.1   Solid Waste Management Report

Provide copies of the waste handling facilities' weight tickets, receipts, 
bills of sale, and other sales documentation.  In lieu of sales 
documentation, a statement indicating the disposal location for the solid 
waste that is signed by an employee authorized to legally obligate or bind 
the firm may be submitted.  The sales documentation Contractor certification
 must 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 for the 
Contractor's own use, submit the information previously described in this 
paragraph on the solid waste disposal report.  Prices paid or received do 
not have to be reported to the Contracting Officer unless required by other 
provisions or specifications of this Contract or public law.

3.7.2.2   Control and Management of Solid Wastes

Pick up solid wastes, and place in covered containers that 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.  Employ segregation 
measures so that no hazardous or toxic waste will become co-mingled with 
non-hazardous solid waste.  Transport solid waste off Government property 
and dispose of it in compliance with 40 CFR 260, state, and local 
requirements for solid waste disposal.  A Subtitle D RCRA permitted 
landfill is the minimum acceptable offsite solid waste disposal option.  
Verify that the selected transporters and disposal facilities have the 
necessary permits and licenses to operate.  Solid waste disposal offsite 
must comply with most stringent local, state, and federal requirements, 
including 40 CFR 241, 40 CFR 243, and 40 CFR 258.

Manage hazardous material used in construction, including but not limited 
to, aerosol cans, waste paint, cleaning solvents, contaminated brushes, and 
used rags, in accordance with 49 CFR 173.

3.7.3   Control and Management of Hazardous Waste

Do not dispose of hazardous waste on Government property.  Do not discharge 
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any waste to a sanitary sewer, storm drain, or to surface waters or conduct 
waste treatment or disposal on Government property without written approval 
of the Contracting Officer.

3.7.3.1   Hazardous Waste/Debris Management

Identify construction activities that will generate hazardous waste or 
debris.  Provide a documented waste determination for resultant waste 
streams.  Identify, label, handle, store, and dispose of hazardous waste or 
debris in accordance with 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.

Manage hazardous waste in accordance with the approved Hazardous Waste 
Management Section of the EPP.  Store hazardous wastes in approved 
containers in accordance with 49 CFR 173 and 49 CFR 178.  Hazardous waste 
generated within the confines of Government facilities is identified as 
being generated by the Government.  Prior to removal of any hazardous waste 
from Government property, hazardous waste manifests must be signed by 
personnel from the Installation Environmental Office.  Do not bring 
hazardous waste onto Government property.  Provide the Contracting Officer 
with 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.

3.7.3.2   Waste Storage/Satellite Accumulation/90 Day Storage Areas

Accumulate hazardous waste at satellite accumulation points and in 
compliance with 40 CFR 262.34 and applicable state or local regulations.  
Individual waste streams will be limited to 55 gallons of accumulation (or 
1 quart for acutely hazardous wastes).  If the Contractor expects to 
generate hazardous waste at a rate and quantity that makes satellite 
accumulation impractical, the Contractor may request a temporary 90 day 
accumulation point be established.  Submit a request in writing to the 
Contracting Officer.
Attach a Waste Determination form for the expected waste streams.  Allow 10 
working days for processing this request.  Additional compliance 
requirements (e.g. training and contingency planning) that may be required 
are the responsibility of the Contractor.  Barricade the designated area 
where waste is being stored and post a sign identifying as follows:

"DANGER - UNAUTHORIZED PERSONNEL KEEP OUT"

3.7.3.3   Hazardous Waste Disposal

3.7.3.3.1   Responsibilities for Contractor's Disposal

Provide hazardous waste manifest to the Installations Environmental Office 
for review, approval, and signature prior to shipping waste off Government 
property.

3.7.3.3.1.1   Services

Provide service necessary for the final treatment or disposal of the 
hazardous material or waste in accordance with 40 CFR 260, local, and 
state, laws and regulations, and the terms and conditions of the Contract 
within 60 days after the materials have been generated.  These services 
include necessary personnel, labor, transportation, packaging, detailed 
analysis (if required for disposal or transportation, include manifesting 
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or complete waste profile sheets, equipment, and compile documentation).

3.7.3.3.1.2   Samples

Obtain a representative sample of the material generated for each job done 
to provide waste stream determination.

3.7.3.3.1.3   Analysis

Analyze each sample taken and provide analytical results to the Contracting 
Officer.  See paragraph WASTE DETERMINATION DOCUMENTATION.

3.7.3.3.1.4   Labeling

Determine the Department of Transportation's (DOT's) proper shipping names 
for waste (each container requiring disposal) and demonstrate to the 
Contracting Officer how this determination is developed and supported by 
the sampling and analysis requirements contained herein.  Label all 
containers of hazardous waste with the words "Hazardous Waste" or other 
words to describe the contents of the container in accordance with 
40 CFR 262.31 and applicable state or local regulations.

3.7.3.3.2   Contractor Disposal Turn-In Requirements

Hazardous waste generated must be disposed of in accordance with the 
following conditions to meet installation requirements:

a.  Drums must be compatible with waste contents and drums must meet 
DOT requirements for 49 CFR 173 for transportation of materials.

b.  Band drums to wooden pallets.

c.  No more than three 55 gallon drums or two 85 gallon over packs are 
to be banded to a pallet.

d.  Band using 1-1/4 inch minimum band on upper third of drum.

e.  Provide label in accordance with 49 CFR 172.101.

f.  Leave 3 to 5 inches of empty space above volume of material.

3.7.3.4   Universal Waste Management

Manage the following categories of universal waste in accordance with 
federal, state, and local requirements and installation instructions:

a.  Batteries as described in 40 CFR 273.2

b.  Lamps as described in 40 CFR 273.5

c.  Mercury-containing equipment as described in 40 CFR 273.4

d.  Section 01 57 19.01 20 SUPPLEMENTAL TEMPORARY ENVIRONMENTAL CONTROLS

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 
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breakage, and transport out of the activity in an unbroken condition for 
disposal as directed.

3.7.3.5   Electronics End-of-Life Management

Recycle or dispose of electronics waste, including, but not limited to, 
used electronic devices such computers, monitors, hard-copy devices, 
televisions, mobile devices, in accordance with 40 CFR 260-262, state, and 
local requirements, and installation instructions.

3.7.3.6   Disposal Documentation for Hazardous and Regulated Waste

Contact the Contracting Officer for the facility RCRA identification number 
that is to be used on each manifest.

Submit a copy of the applicable EPA and or state permit(s), manifest(s), or 
license(s) for transportation, treatment, storage, and disposal of 
hazardous and regulated waste by permitted facilities.  Hazardous or toxic 
waste manifests must be reviewed, signed, and approved by the Contracting 
Officer before the Contractor may ship waste.  To obtain specific disposal 
instructions, coordinate with the Installation Environmental Office.  Refer 
to Section 01 57 19.01 20 SUPPLEMENTAL TEMPORARY ENVIRONMENTAL CONTROLS for 
the Installation Point of Contact information.

3.7.4   Releases/Spills of Oil and Hazardous Substances

3.7.4.1   Response and Notifications

Exercise due diligence to prevent, contain, and respond to spills of 
hazardous material, hazardous substances, hazardous waste, sewage, 
regulated gas, petroleum, lubrication oil, and other substances regulated 
in accordance with 40 CFR 300.  Maintain spill cleanup equipment and 
materials at the work site.  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 Installation Fire Department, the Installation 
Command Duty Officer, the Installation Environmental Office, the 
Contracting Officer and the state or local authority.

Submit verbal and written notifications as required by the federal (
40 CFR 300.125 and 40 CFR 355), state, local regulations and instructions.  
Provide copies of the written notification and documentation that a verbal 
notification was made within 20 days.  Spill response must be in accordance 
with 40 CFR 300 and applicable state and local regulations.  Contain and 
clean up these spills without cost to the Government.

3.7.4.2   Clean Up

Clean up hazardous and non-hazardous waste spills.  Reimburse the 
Government for costs incurred including sample analysis materials, 
clothing, equipment, and labor if the Government will initiate its own 
spill cleanup procedures, for Contractor- responsible spills, when: Spill 
cleanup procedures have not begun within one hour of spill 
discovery/occurrence; or, in the Government's judgment, spill cleanup is 
inadequate and the spill remains a threat to human health or the 
environment.
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3.7.5   Mercury Materials

Immediately report to the Environmental Office and the Contracting Officer 
instances of breakage or mercury spillage.  Clean mercury spill area to the 
satisfaction of the Contracting Officer.

Do not recycle a mercury spill cleanup; manage it as a hazardous waste for 
disposal.

3.7.6   Wastewater

3.7.6.1   Disposal of wastewater must be as specified below.

3.7.6.1.1   Treatment

Do not allow wastewater from construction activities, such as onsite 
material processing, concrete curing, foundation and concrete clean-up, 
water used in concrete trucks, and forms to enter water ways or to be 
discharged prior to being treated to remove pollutants.  Dispose of the 
construction- related waste water off-Government property in accordance 
with 40 CFR 403, state, regional, and local laws and regulations. 
The site for the retention pond must be coordinated and approved with the 
Contracting Officer.  The residue left in the pond prior to completion of 
the project must be removed, tested, and disposed of off- Government 
property in accordance with federal, state, and local laws and 
regulations.  Backfill the area to the original grade, top-soiled, and 
seeded or sodded.

3.7.6.1.2   Surface Discharge

For discharge of ground water,  Surface discharge in accordance with the 
requirements of the NPDES or state STORMWATER DISCHARGES FROM CONSTRUCTION 
SITES permit.

3.8   HAZARDOUS MATERIAL MANAGEMENT

Include hazardous material control procedures in the Safety Plan, in 
accordance with Section 01 35 26 GOVERNMENTAL SAFETY REQUIREMENTS.  Address 
procedures and proper handling of hazardous materials, including the 
appropriate transportation requirements.  Do not bring hazardous material 
onto Government property that does not directly relate to requirements for 
the performance of this contract.  Submit an SDS and estimated quantities 
to be used for each hazardous material to the Contracting Officer prior to 
bringing the material on the installation.  Typical materials requiring SDS 
and quantity reporting include, but are not limited to, oil and latex based 
painting and caulking products, solvents, adhesives, aerosol, and petroleum 
products.  Use hazardous materials in a manner that minimizes the amount of 
hazardous waste generated.  Containers of hazardous materials must have 
National Fire Protection Association labels or their equivalent.  Certify 
that hazardous materials removed from the site are hazardous materials and 
do not meet the definition of hazardous waste, in accordance with 40 CFR 261.

3.8.1   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 SDS, 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 
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calendar year during the life of the contract.  Keep copies of the SDSs for 
hazardous materials onsite. At the end of the project, provide the 
Contracting Officer with copies of the SDSs, and 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.

The Contracting Officer may request documentation for any spills or 
releases, environmental reports, or off-site transfers.

3.9   PREVIOUSLY USED EQUIPMENT

Clean previously used construction equipment prior to bringing it onto the 
project site.  Equipment must be free from soil residuals, egg deposits 
from plant pests, noxious weeds, and plant seeds.  Consult with the U.S. 
Department of Agriculture jurisdictional office for additional cleaning 
requirements.

3.10   CONTROL AND MANAGEMENT OF ASBESTOS-CONTAINING MATERIAL (ACM)

Manage and dispose of asbestos- containing waste in accordance with 
40 CFR 61.  Manifest asbestos-containing waste and provide the manifest to 
the Contracting Officer.  Notifications to the state and Installation Air 
Program Manager are required before starting any asbestos work.

3.11   CONTROL AND MANAGEMENT OF LEAD-BASED PAINT (LBP)

Manage and dispose of lead-contaminated waste in accordance with 40 CFR 745.  
Manifest any lead-contaminated waste and provide the manifest to the 
Contracting Officer.

3.12   CONTROL AND MANAGEMENT OF POLYCHLORINATED BIPHENYLS (PCBS)

Manage and dispose of PCB-contaminated waste in accordance with 40 CFR 761.

3.13   CONTROL AND MANAGEMENT OF LIGHTING BALLAST AND LAMPS CONTAINING PCBS

Manage and dispose of contaminated waste in accordance with 40 CFR 761.

3.14   MILITARY MUNITIONS

In the event military munitions, as defined in 40 CFR 260, are discovered 
or uncovered, immediately stop work in that area and immediately inform the 
Contracting Officer.

3.15   PETROLEUM, OIL, LUBRICANT (POL) STORAGE AND FUELING

POL products include flammable or combustible liquids, such as gasoline, 
diesel, lubricating oil, used engine oil, hydraulic oil, mineral oil, and 
cooking oil.  Store POL products and fuel equipment and motor vehicles in a 
manner that affords the maximum protection against spills into the 
environment.  Manage and store POL products in accordance with EPA 
40 CFR 112, and other federal, state, regional, and local laws and 
regulations.  Use secondary containments, dikes, curbs, and other barriers, 
to prevent POL products from spilling and entering the ground, storm or 
sewer drains, stormwater ditches or canals, or navigable waters of the 
United States.  Describe in the EPP (see paragraph ENVIRONMENTAL PROTECTION 
PLAN) how POL tanks and containers must be stored, managed, and inspected 
and what protections must be provided.  Storage of fuel on the project site 
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must be in accordance with EPA, state, and local laws and regulations and 
paragraph OIL STORAGE INCLUDING FUEL TANKS. 

3.15.1   Used Oil Management

Manage used oil generated on site in accordance with 40 CFR 279.  Determine 
if any used oil generated while onsite exhibits a characteristic of 
hazardous waste.  Used oil containing 1,000 parts per million of solvents 
is considered a hazardous waste and disposed of at the Contractor's 
expense.  Used oil mixed with a hazardous waste is also considered a 
hazardous waste.  Dispose in accordance with paragraph HAZARDOUS WASTE 
DISPOSAL.

3.15.2   Oil Storage Including Fuel Tanks

Provide secondary containment and overfill protection for oil storage 
tanks.  A berm used to provide secondary containment must be of sufficient 
size and strength to contain the contents of the tanks plus 5 inches 
freeboard for precipitation.  Construct the berm to be impervious to oil 
for 72 hours that no discharge will permeate, drain, infiltrate, or 
otherwise escape before cleanup occurs.  Use drip pans during oil transfer 
operations; adequate absorbent material must be onsite to clean up any 
spills and prevent releases to the environment.  Cover tanks and drip pans 
during inclement weather.  Provide procedures and equipment to prevent 
overfilling of tanks.  If tanks and containers with an aggregate 
aboveground capacity greater than 1320 gallons will be used onsite (only 
containers with a capacity of 55 gallons or greater are counted), provide 
and implement a SPCC plan meeting the requirements of 40 CFR 112.  Do not 
bring underground storage tanks to the installation for Contractor use 
during a project.  Submit the SPCC plan to the Contracting Officer for 
approval.

Monitor and remove any rainwater that accumulates in open containment dikes 
or berms.  Inspect the accumulated rainwater prior to draining from a 
containment dike to the environment, to determine there is no oil sheen 
present.

3.16   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, 
immediately notify the Contracting Officer.  Do not disturb this material 
until authorized by the Contracting Officer.

3.17   CHLORDANE

Evaluate excess soils and concrete foundation debris generated during the 
demolition of housing units or other wooden structures for the presence of 
chlordane or other pesticides prior to reuse or final disposal.

3.18   SOUND INTRUSION

Make the maximum use of low-noise emission products, as certified by the 
EPA.  

Keep construction activities under surveillance and control to minimize 
environment damage by noise.  
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3.19   POST CONSTRUCTION CLEANUP

Clean up areas used for construction in accordance with Contract Clause: 
"Cleaning Up".  Unless otherwise instructed in writing by the Contracting 
Officer, remove traces of temporary construction facilities such as haul 
roads, work area, structures, foundations of temporary structures, 
stockpiles of excess or waste materials, and other vestiges of construction 
prior to final acceptance of the work.  Grade parking area and similar 
temporarily used areas to conform with surrounding contours.

    -- End of Section --
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CONTRACTOR HAZARDOUS MATERIAL INVENTORY LOG 
(EPRCA) 

 
PRIME COMPANY NAME:  _____________________________________ CONTRACT NO:  __________________________ 
 
PROJECT TITLE / LOCATION:  _______________________________________________________________________ 
 

Material Name Manufacturer MSDS 
Number 

State 
(i.e. Liquid, Solid, Gas) 

Storage Quantity 
 
     Average                     Max 
       Daily                       Daily 

Quality (lbs/gals) used in 
   Calendar Year [      ] 

       

       

       

       

       

       

       

       

Contractor(s) certifies that the hazardous material(s) removed from installation will be used/reused for its intended purpose. 
 
________________________________________________  ____________________________________________ 
 Company Using Material Listed Above     Company Representative’s Signature 
 
Submitted By: ________________________ Phone: ______________ Fax: __________ Date: _________ 
         Printed Name 
 
Contracting Officer  _______________________ Phone:  ______________ Fax: __________ 
or ROICC Representative            Page ____ of ____ 
 

Camjam
Note
Accepted set by Camjam
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CONTRACTOR HAZARDOUS MATERIAL INVENTORY LOG 
(EPRCA) 

Continuation Sheet 
 

PRIME COMPANY NAME:  _____________________________________ CONTRACT NO:  __________________________ 
 
PROJECT TITLE / LOCATION:  __________________________________________________________________________ 
 
 

Material Name Manufacturer MSDS 
Number 

State 
(i.e. Liquid, Solid, Gas) 

Storage Quantity 
 
      Average                 Max 
        Daily                   Daily 

Quality (lbs/gals) used in 
   Calendar Year [      ] 
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SECTION 01 74 19

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT
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 E 1609 (2001) Development and Implementation of a 
Pollution Prevention Program

1.2   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.  

1.3   MANAGEMENT

Develop and implement a waste management program in accordance with 
ASTM E 1609 and as specified.  Take a pro-active, responsible role in the 
management of construction and demolition waste and require all 
subcontractors, vendors, and suppliers to participate in the effort.  The 
Environmental Manager, as specified in Section 01 35 40.00 20 Environmental 
Management, shall be responsible for instructing workers and overseeing and 
documenting results of the Waste Management Plan for the project.  
Construction and demolition waste includes products of demolition or 
removal, excess or unusable construction materials, packaging materials for 
construction products, and other materials generated during the 
construction process but not incorporated into the work.  In the management 
of waste consideration shall be given to the availability of viable 
markets, the condition of the material, the ability to provide the material 
in suitable condition and in a  quantity acceptable to available markets, 
and time constraints imposed by internal project completion mandates.  The 
Contractor is responsible for implementation of any special programs 
involving rebates or similar incentives related to recycling of waste.  
Revenues or other savings obtained for salvage, or recycling accrue to the 
Contractor.  Appropriately permit firms and facilities used for recycling, 
reuse, and disposal for the intended use to the extent required by federal, 
state, and local regulations.  Also, provide on-site instruction of 
appropriate separation, handling, recycling, salvage, reuse, and return 
methods to be used by all parties at the appropriate stages of the project.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 

SECTION 01 74 19  Page 1



CEP-175 and Z-308 Bulkhead Repairs 1370817

approval.  The following shall be submitted in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Waste Management Plan; G

SD-11 Closeout Submittals

Records; G

1.5   MEETINGS

Conduct Construction Waste Management meetings.  After award of the 
Contract and prior to commencement of work, schedule and conduct a meeting 
with the Contracting Officer to discuss the proposed Waste Management Plan 
and to develop a mutual understanding relative to the details of waste 
management.  The requirements for this meeting may be fulfilled during the 
coordination and mutual understanding meeting outlined in Section 
01 45 00.00 20 QUALITY CONTROL.  At a minimum, environmental and waste 
management goals and issues shall be discussed at the following additional 
meetings:

a.  Preconstruction meeting.

b.  Regular QC meetings.

1.6   WASTE MANAGEMENT PLAN

A waste management plan shall be submitted within 15 days after notice to 
proceed and not less than 10 days before the preconstruction meeting.  The 
plan shall demonstrate how the project waste diversion goal shall be met 
and 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 
on site 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.  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.

g.  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 
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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.

h.  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.

i.  Identification of materials that cannot be recycled/reused with an 
explanation or justification, to be approved by the Contracting Officer.

j.  Description of the means by which any waste materials identified in 
item (h) above will be protected from contamination.

k.  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).

l.  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.

Revise and resubmit Plan as required by the Contracting Officer. Approval 
of Contractor's Plan will not relieve the Contractor of responsibility for 
compliance with applicable environmental regulations or meeting project 
cumulative waste diversion requirement. Distribute copies of the Waste 
Management Plan to each subcontractor, the Quality Control Manager, and the 
Contracting Officer.

1.7   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.

1.8   COLLECTION

Separate, store, protect, and handle at the site identified recyclable and 
salvageable waste products in a manner that maximizes recyclability and 
salvagability of identified materials. Provide the necessary containers, 
bins and storage areas to facilitate effective waste management and clearly 
and appropriately identify them. Provide materials for barriers and 
enclosures around recyclable material storage areas which are nonhazardous 
and recyclable or reusable. Locate out of the way of construction traffic. 
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Provide adequate space for pick-up and delivery and convenience to 
subcontractors. Recycling and waste bin areas are to be kept neat and 
clean, and recyclable materials shall be handled to prevent contamination 
of materials from incompatible products and materials. Clean contaminated 
materials prior to placing in collection containers. Use cleaning materials 
that are nonhazardous and biodegradable. Handle hazardous waste and 
hazardous materials in accordance with applicable regulations and 
coordinate with Section 01 35 40.00 20 ENVIRONMENTAL MANAGEMENT. Separate 
materials by one of the following methods:

1.8.1   Source Separated Method.

Waste products and materials that are easily seperated and recyclable shall 
be separated from trash and sorted as described below into appropriately 
marked separate containers and then transported to the respective recycling 
facility for further processing.  Deliver materials in accordance with 
recycling or reuse facility requirements (e.g., free of dirt, adhesives, 
solvents, petroleum contamination, and other substances deleterious to the 
recycling process).  Separate materials into the following category types 
as appropriate to the project waste and to the available recycling and 
reuse programs in the project area:

a.  Asphalt.

b.  Concrete.

c.  Metal (e.g. rebar, steel, iron, galvanized, stainless steel, aluminum).

(1)  Ferrous.

(2)  Non-ferrous.

d.  Wood (nails and staples allowed).

e.  Debris.

1.8.2   Co-Mingled Method.

Waste products and recyclable materials shall be placed into a single 
container and then transported to a recycling facility where the recyclable 
materials are sorted and processed.

1.8.3   Other Methods.

Other methods proposed by the Contractor may be used when approved by the 
Contracting Officer.

1.9   DISPOSAL

Control accumulation of waste materials and trash. Recycle or dispose of 
collected materials off-site at intervals approved by the Contracting 
Officer and in compliance with waste management procedures.  Except as 
otherwise specified in other sections of the specifications, disposal shall 
be in accordance with the following:

1.9.1   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 

SECTION 01 74 19  Page 4



CEP-175 and Z-308 Bulkhead Repairs 1370817

when items are reused in their original form.  Coordinate reuse with the 
Contracting Officer.  Sale or donation of waste suitable for reuse shall be 
considered.

1.9.2   Recycle.

Waste materials not suitable for reuse, but having value as being 
recyclable, shall be made available for recycling.  All fluorescent lamps, 
HID lamps, and mercury-containing thermostats removed from the site shall 
be recycled.  Arrange for timely pickups from the site or deliveries to 
recycling facilities in order to prevent contamination of recyclable 
materials.

1.9.3   Waste.

Materials with no practical use or economic benefit shall be disposed at a 
landfill or incinerator.

1.9.4   Return

Set aside and protect misdelivered and substandard products and materials 
and return to supplier for credit.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.       -- End of Section --
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SECTION 01 78 00

CLOSEOUT SUBMITTALS
08/11

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  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

As-Built Record of Materials

SD-11 Closeout Submittals

Record Drawings; G

1.2   PROJECT RECORD DOCUMENTS

1.2.1   Record Drawings

Drawings showing final as-built conditions of the project.  This paragraph 
covers record drawings complete, as a requirement of the contract.  The 
terms "drawings," "contract drawings," "drawing files," "working record 
drawings" and "final record drawings" refer to contract drawings which are 
revised to be used for final record drawings showing as-built conditions.  
The final CAD record drawings must consist of one set of electronic CAD 
drawing files in the specified format,  1 sets of prints, and one set of 
the approved working Record drawings. 

1.2.1.1   Government Furnished Materials

One set of electronic CADD files in the specified software and format that 
reflects the original bid drawing, bid amendments not included, will be 
provided by the Government at the preconstruction conference for projects 
requiring CADD file record drawings.

1.2.1.2   Working Record and Final Record Drawings

Revise 2 sets of paper drawings by red-line process to show the as-built 
conditions during the prosecution of the project.  Keep these working 
as-built marked drawings current on a weekly basis and at least one set 
available on the jobsite 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.  Prepare final record 
(as-built) drawings 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).  The working 
as-built marked prints and final record (as-built) drawings will be jointly 
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reviewed for accuracy and completeness by the Contracting Officer and the 
Contractor prior to submission of each monthly pay estimate.  If the 
Contractor fails to maintain the working and final record drawings 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.  Show on the 
working and final record drawings , but not limited to, the following 
information:

     a.  The actual location, kinds and sizes of all sub-surface and above and 
below pier deck 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, show by offset 
dimensions to two permanently fixed surface features the end of each 
run including each change in direction on the record drawings.  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.

     b.  The location and dimensions of any changes to the pier structure.

     c.  Correct grade, elevations, cross sections, structures or utilities if 
any changes were made from contract plans.

     d.  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, 
installation plans and placing details, pipe sizes, insulation 
material, dimensions of equipment foundations, etc.

     e.  The topography, invert elevations and grades of drainage installed or 
affected as part of the project construction.

     f.  Changes or modifications which result from the final inspection.

     g.  Where contract drawings or specifications present options, show only 
the option selected for construction on the final as-built prints.

     h.  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)  Follow directions in the modification for posting descriptive 
changes.

(2)  Place a Modification Delta at the location of each deletion.

(3)  For new details or sections which are added to a drawing, place a 
Modification Delta by the detail or section title.

(4)  For minor changes, place a Modification Delta by the area changed 
on the drawing (each location).

(5)  For major changes to a drawing, place a Modification Delta by the 
title of the affected plan, section, or detail at each location.

(6)  For changes to schedules or drawings, place a Modification Delta 
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either by the schedule heading or by the change in the schedule.

(7)  The Modification Deltasize shall be 1/2 inch diameter unless the 
area where the circle is to be placed is crowded.  Smaller size 
circle shall be used for crowded areas.

1.2.1.3   Drawing Preparation

Modify the record drawings as may be necessary to correctly show the 
features of the project as it has been constructed by bringing the contract 
set into agreement with approved working as-built prints, and adding such 
additional drawings as may be necessary.  These working as-built marked 
prints must be neat, legible and accurate.  These drawings are part of the 
permanent records of this project and must be returned to the Contracting 
Officer after approval by the Government.  Any drawings damaged or lost by 
the Contractor must be satisfactorily replaced by the Contractor at no 
expense to the Government.

1.2.1.4   Computer Aided Design and Drafting (CADD) Drawings

Only employ personnel proficient in the preparation of CADD drawings to 
modify the contract drawings or prepare additional new drawings.  Additions 
and corrections to the contract drawings must be equal in quality and 
detail to that of the originals.  Line colors, line weights, lettering, 
layering conventions, and symbols must be the same as the original line 
colors, line weights, lettering, layering conventions, and symbols.  If 
additional drawings are required, prepare them 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 must be identical to that used on the contract 
drawings.  Accomplish additions and corrections to the contract drawings 
using CADD files.  The Contractor will be furnished "as-designed" drawings 
in AutoCad format compatible with a Windows 7 operating system.  Provide 
all program files and hardware necessary to prepare final record drawings.  
The Contracting Officer will review final record drawings for accuracy and 
return them to the Contractor for required corrections, changes, additions, 
and deletions.

     a.  Provide CADD "base" colors of red, green, and blue.  Color code for 
changes as follows:

(1)  Deletions (Red) - Over-strike deleted graphic items (lines), 
lettering in notes and leaders.

(2)  Additions (Green) - Added items, lettering in notes and leaders.

(3)  Special (Blue) - Items requiring special information, 
coordination, or special detailing or detailing notes.

     b.  Rename the Contract Drawing files in a manner related to the contract 
number (i.e., 98-C-10.DGN) as instructed in the Pre-Construction 
conference.  Use only those renamed files for the Marked-up changes.  
All changes shall be made on the layer/level as the original item.

     c.  When final revisions have been completed, show the wording "RECORD 
DRAWINGS / AS-BUILT CONDITIONS" followed by the name of the Contractor 
in letters at least 3/16 inch high on the cover sheet drawing.  Mark 
all other contract drawings either "Record" drawing denoting no 
revisions on the sheet or "Revised Record" denoting one or more 
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revisions.  Date original contract drawings in the revision block.

     d.  Within 20 days after Government approval of all of the working record 
drawings for a phase of work, prepare the final CADD record drawings 
for that phase of work and submit two sets of blue-lined prints of 
these drawings for Government review and approval.  The Government will 
promptly return one set of prints annotated with any necessary 
corrections.  Within 10 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.  Within 20 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 
optical disk, two sets of blue-line prints 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.

1.2.1.5   Payment

No separate payment will be made for record drawings required under this 
contract, and all costs accrued in connection with such drawings are 
considered a subsidiary obligation of the Contractor.

1.2.2   As-Built Record of Materials

Furnish one copy of preliminary record of materials used on the project 15 
days prior to final inspection.  This preliminary submittal will be 
reviewed and returned 5 days after final inspection with Government 
comments.  Submit Two sets of final record of equipment and materials 10 
days after final inspection.  Key the designations to the related area 
depicted on the contract drawings.  List the following data:

RECORD OF DESIGNATED MATERIALS DATA

Description Specification 
Section

Manufacturer Composition 
and Size

Where Used

1.2.3   Final Approved Shop Drawings

Furnish final approved project shop drawings 30 days after transfer of the 
completed facility or completion of repairs.
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1.3   WARRANTY MANAGEMENT

1.3.1   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 
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.

1.4   CLEANUP

Leave premises "broom clean."  Clean debris from drainage systems.  Sweep 
paved areas and rake clean landscaped areas.  Remove waste and surplus 
materials, rubbish and construction facilities from the site.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

Not Used

        -- End of Section --
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SECTION 02 32 00.21

SUBSURFACE DRILLING, SAMPLING, AND TESTING AND BATHYMETRIC SURVEYS
05/10

PART 1   GENERAL

1.1   SOIL BORINGS AND GEOTECHNICAL DATA INFORMATION

All available soil boring and geotechnical information has been provided 
with the reference and construction documents and serve as the basis of the 
design for the contract repairs.  Prior to beginning construction work, the 
contractor shall obtain the services of an independent geotechnical firm to 
provide soil borings, sampling and testing, and laboratory reports to 
verify existing subsurface conditions.

1.2   BATHYMETRIC SURVEYS

All available information pertaining to the existing water depths along the 
bulkheads, existing underwater structures, and the locations of missing and 
damaged piles have been provided with the reference and contract documents. 

1.3   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 D1586 (2011) Penetration Test and Split-Barrel 
Sampling of Soils

ASTM D2113 (2014) Rock Core Drilling and Sampling of 
Rock for Site Investigation

ASTM D2487 (2011) Soils for Engineering Purposes 
(Unified Soil Classification System)

ASTM D2488 (2009a) Description and Identification of 
Soils (Visual-Manual Procedure)

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-012 Preconstruction Submittals
Geotechnical Consultant; G
Bathymetric Survey Company; G
Underwater Dive Inspection Team; G

SD-06 Test Reports
Geotechnical Report; G
Bathymetric Surveys; G

SECTION 02 32 00.21  Page 1



CEP-175 and Z-308 Bulkhead Repairs 1370817

Existing Water Depth Survey (Sounding)
Underwater Sheet Pile Gap Inspection Survey; G
Underwater Debris and Obstruction Survey; G
Post Construction Underwater Survey and Inspections; G
Underwater Material Deposit Survey; G
Pre Construction Underwater Material Deposit Survey; G
Post Construction Underwater Material Deposit Survey; G
Construction Underwater Material Deposit Survey; G

SD-03 Product Data
Permits, Certifications, and Licenses
Schedule of Drilling, Sampling, and Testing; G
Schedule for Bathymetric Surveys and Inspections; G

1.5   SOIL BORING AND SAMPLING SYSTEM DESCRIPTION

Provide the data to determine the type, nature, and characteristics of 
subsurface materials and the extent and conditions of the various materials 
as they exist to the depths and at the locations specified.  This is to be 
accomplished by means of auger borings or drive sample borings.  This 
information is to aid the contractor in estimating potential settlement for 
the provisions of the stone fill and marine mattresses, refine his grout 
curtain mix design, aid with the contractor's ground anchor design, and 
incidental related work.

1.5.1   Geotechnical Consultant

The contractor shall employ the services of an independent licensed 
Geotechnical engineer and organization with at least 10 years experience 
specializing in Geotechnical engineering and experienced in soil mechanics 
who shall perform site investigations, soil borings, laboratory testing, 
and provide a soil's characteristic reports.

1.5.2   Borings and Sampling

Perform drilling and sampling in accordance with ASTM Standards and other 
standards, including but not limited to ASTM D 1587, ASTM D 1452, and 
ASTM D2113. Take soil samples at 5 feet intervals along the entire depth in 
each of the borings.  Standard Penetration Tests (SPT) shall be performed 
in accordance with ASTM D1586.

Preserve samples as per ASTM Standards and prepare field boring logs under 
the supervision of the Geotechnical Engineer Consultant.   

1.5.3   Sequencing and Scheduling

1.5.3.1   Schedule of Drilling, Sampling, and Testing

Prior to starting work, submit a plan for drilling, sampling, testing, and 
safety.  The plan shall include, but shall not be limited to, the proposed 
method of drilling and sampling including a description of the equipment 
and sampling tools that will be used, a listing of any subcontractors to 
include a description of how the subcontractors will be used and a 
description of all methods and procedures that will be utilized to insure a 
safe operation and to protect the environment.  No work shall be performed 
until this plan has been approved and no deviation from the approved plan 
will be permitted without prior approval by the Contracting Officer.  The 
locations and boring depths are listed in the following schedule:
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SCHEDULE OF DRILLING, SAMPLING AND TESTING

LOCATION NUMBER(S), SPACING, 
AND LOCATIONS OF 
BORINGS

DEPTH OF BORING 
BELOW GRADE OR 
MLLW

SPECIAL
INSTRUCTIONS

Patriot's 
Point

(1) at the 
approximate center 
location for the 
ground anchors

Elevation -50.0' 
below existing 
ground/pavement 
surface

CEP175 
Waterside
STA 8+00 
to 18+00

(1) each at an 
approximate 200-foot 
spacing along the 
bulkhead for a total 
of (6) borings

Elevation -75.0' 
below MLLW

Obtain boring from 
an approximately 5 
foot distance from 
the offshore face of 
the existing bulkhead

CEP175 
Shore Side
STA 8+00 
to 18+00

(1) each at an 
approximate 200-foot 
spacing along the 
bulkhead for a total 
of (6) borings

Elevation -40.0' 
below Existing 
Pavement

Obtain boring along 
the anticipated path 
of the soil grout 
curtain. Excavation 
and core drilling 
through the 
relieving platforms 
will be required

1.5.3.2   Order of Work

The order in which the work is to be accomplished will be determined after 
contract award and based upon the contractor's approved construction 
schedule. 

1.5.3.2.1   Soil Testing

Perform the following field or laboratory tests as appropriate on
representative soil samples taken at adequate intervals to accurately
characterize subsurface conditions encountered. Use this information to
establish the Geotechnical design parameters and other information required
for the design and construction of the Project. As a minimum perform tests
in accordance with the applicable ASTM Specification and other recognized
standards.

a. Soil classification: ASTM D2487, ASTM D2488. 
b. Moisture content: ASTM D2216.

For Cohesive Soils:
a. Atterberg limits: ASTM D4318.
b. Unconfined compressive strength: ASTM D2166.
c. Consolidation: ASTM D2435.
d. Presence of organic or other deleterious materials.
e. Swelling: ASTM D4546.
f. Insitu density: ASTM D2167, ASTM D2922.

For granular soils
a. Grain-size distribution: ASTM D422.
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b. Shear-strength.
c. Presence of organic or other deleterious materials.

1.5.3.2.2   Geotechnical Report

Provide a separate, signed independent Geotechnical report as required to
determine existing soil conditions. The project specific foundation and
soils (Geotechnical) investigation as required to comply with the Building
Code of Virginia.

Provide boring logs plotted and graphically presented showing boring
number, sampling method used, date of start and finish, surface elevations,
description of soil and thickness of each stratum, depth to loss or gain of
drilling fluid, number of blows per foot (N value) and, where applicable,
depth to wet cave-in, depth to artesian head, depth to or elevation of
groundwater during and after completion of boring (repeat observation after
24 hours) and presence of gases if observed. Note the location of strata
containing organic materials, wet materials or other inconsistencies that
might affect the design or construction of the proposed structure.
Include representative profile(s) through the site reflecting subsurface
conditions and results of all laboratory tests performed including test
methods or standards used.

Analyze the information developed by the investigation all aspects of
subsurface conditions which may affect the design and construction of the
proposed structures. 

1.6   BATHYMETRIC SURVEY SYSTEM DESCRIPTION

In order to aid the Contractor in placement of the stone bedding and marine 
mattress and the Contracting Officer to validate payment quantities for the 
associated "unit priced" bid items, the contractor shall provide pre and 
post construction bathymetric surveys.  By-weekly bathymetric surveys will 
also be provided during the placement of the stone fill, in areas not yet 
in receipt of the mattress cover, to ensure fill material is not being lost 
due to erosion.

In addition, permit compliance requirements of the ACOE permit "Water 
Resource Policies and Authorities POLICY AND PROCEDURAL GUIDANCE FOR 
PROCESSING REQUESTS TO ALTER US ARMY CORPS OF ENGINEERS CIVIL WORKS 
PROJECTS PURSUANT TO 33 USC 408" requires assurance that the performance of 
this project does not result in any additional deposit of debris into the 
waterways that could become a hazard to navigation or future dredging 
operations. A pre construction underwater survey will be required to 
identify existing underwater debris fields conditions, and a post 
construction survey and report shall be required upon completion of all 
underwater work to ensure no additional debris has been deposited.  The 
Government will forward to the responsible agency the final survey and 
report for contract compliance.  

1.6.1   Bathymetric Survey Company

The Contractor shall employ an independent licensed Surveyor and 
organization with at least 10 years experience specializing in Bathymetric 
Surveys and underwater data and object identification who shall perform 
underwater site survey, water depth determinations, identification of 
debris fields and structures, and provide plot drawing surveys and reports 
during the performance of this contract.
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1.6.2   Horizontal Datum

All positions will be referenced to the North American Datum of 1983 (NAD 
83). This datum must be used throughout a survey project for everything 
that has a geographic position or for which a position is to be determined. 
In addition, all software used on a survey must contain the correct datum 
parameters.

1.6.2.1   Sounding Datum

All sounding data will be reduced to Mean Lower Low Water (MLLW). Heights 
of top of curb will be referenced to Mean High Water (MHW).

1.6.3   Horizontal Position Uncertainty

The Total Horizontal Uncertainty (THU) in position of soundings, at the 95 
percent confidence level, will not exceed 10 feet. This accuracy 
requirement is independent of survey scale. 

1.7   SURVEY REQUIREMENTS

1.7.1   Existing Water Depth Survey (Sounding)

Water Depths along the bulkhead shall be provided by a single beam 
survey-grade echo sounder operating at a minimum frequency of 200 kHz in 
order to capture a digital profile records as well as digitized depth 
information  Digital depth data was logged directly to the navigation 
computer along with date, time, and position for post processing and 
mapping. For areas not accessible, readings along the bulkhead shall be 
preformed by weighted lines. 

1.7.1.1   Calibrations

Provide a bar check calibration for speed of sound prior to commencing 
survey operations. Use variations between the true bar depth and the 
observed depth and adjust the sound velocity on the echo sounder until it 
read correctly. 

1.7.1.2   Processing

Remove outliers and cross-reference against the echo sounder digital chart 
recordings.  Reduced the sounding to MLLW using the predicted
tidal data obtained from NOAA and exported as an XYZ file that can also be 
utilized by the government. Provide exported XYZ data contoured at one foot 
intervals for final charting, indexed every 5 feet.

1.7.2   Underwater Sheet Pile Gap Inspection Survey

Divers will be required to be employed for inspection.

1.7.2.1   1.6.2   Existing Sheetpile Gap Verification Report

Prior to beginning pressure injection grouting behind the bulkheads, the 
contractor shall conduct an underwater survey and inspection the the entire
length and exposed height of the CP175 sheet pile bulkhead between STA 
07+00 and 18+00 and the Z308 Bulkhead between STA 42+25 and STA 43+50 in 
order to document and report the presence of existing gaps and to location 
any other area in which fill may be being lost through the bulkhead fascia. 
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The inspection shall be preformed by an independent dive team along the 
outside of the bulkhead.  The inspection shall consist of a visual 
inspection of the entire exposed face of the sheet pile bulkhead for open 
gaps, greater than 1" in width,  between the individual concrete sheet pile 
sections, expansion joint locations, and identify any areas along the 
exposed face of the sheet pile in which there are observed open concrete 
spalls more than 3 inches deep, and all utility outfalls or other openings 
that may result in fill being lost from behind the bulkhead. 

The dive inspector(s) shall probe all 1" gaps and/or opening greater with a 
thin bar, with a minimum length of 3 feet, determine if the gaps, joints, 
and/or openings, are allowing fill to the lost. 

All joint, gap, and openings, and spalls shall be dimensioned, 
photographed, documented, and reported on scaled drawings to be utilized by 
the Contracting Officer and the Grouting Contractor for the placement 
and/or adjustment of the proposed grout curtain wall and for determination 
of concrete repairs.  

Any additional openings, outside of the areas already in the contract, 
shall be reported to the Contracting Officers. The contractor shall submit 
(4) copies of all reports to the Contracting Officer. 

Scaled drawings and a descriptive report which locates and describes all 
locations of potential fill loss and concrete spalls, found during the 
inspection, shall be provided to the Contracting Officer for his review and 
approval.  The contracting Officer will then identify areas to be sealed, 
by the contractor, prior to beginning the grouting operation.  

The Contracting Officer shall also utilize the report to determine 
underwater concrete spall repairs to be preformed by the contractor.

1.7.3   Underwater Debris and Material Placement Verification

1.7.3.1   Underwater Debris and Obstruction Survey

Side-scan sonar and divers will be required to be employed for these 
surveys and inspections.

1.7.3.1.1   Pre Construction Underwater Survey and Inspections

Prior to demolition, the contractor shall conduct an underwater survey and 
inspection of the work site to identify existing underwater debris, pile 
stubs found exposed above the river bottom, and the location and the of all 
existing fender piles along the bulkheads.  

In addition, for areas in which the "prestressed concrete" fender piles are 
to be provided, the river bottom shall be probed for debris or broken 
piles, which may exist below the river bottom surface, that could affect 
the installation of these fender piles.  Locations for prestressed fender 
piles shall be probed to a minimum depth of 15 feet for broken piles, 
timbers, debris, or rubble that could affect the installation.

Below grade probing, at locations for the composite fender piles, is not 
required.

Scaled drawings and a descriptive report which locates and describes all 
debris and piles found during his inspection shall be provided to the 
Contracting Officer for his review and approval prior to beginning 
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demolition.

The contractor shall document the location and condition of all
exiting timber piles prior to their removal and all obstruction found
during the inspection, in and around the work areas shall be identified.
Items found adjacent to these areas, but not affecting the installation of
the prestressed concrete piles, shall also be identified in the report.

The report shall contain a descriptive report of all possible obstructions 
uncounted at or below the mud line including actual dimensions to the 
location of the prestressed fender pilings to be installed. 

The scaled survey results and written description report shall graphically 
depicts all existing fender piles and all items found during the survey and 
inspection.  Included on the drawings will the relationship of all items 
found to the locations and position to existing piles identified in the 
contract documents sand to those piles identified in the contract to be 
provided. The report shall delineate those items which are required to be 
removed and those that would not affect the pile installation.  All items 
in the original contract documents are required to be removed and disposed, 
the Contracting Officer will review the submission and identify those 
additional items, previously not included in the contract, that may be 
included for removal.

1.7.3.1.2   Post Construction Underwater Survey and Inspections

Upon completion of all the work a post construction inspection survey shall 
be required to ensure no additional debris has been deposited due to the 
demolition and or construction.  Additional debris, not reflected on the 
preconstruction report, and determined to be material from this contract, 
shall be required to be removed by the contractor at no additional cost to 
the government.  

A scaled drawings and a descriptive report for all debris found during his 
inspection shall be provided to the Contracting Officer for his review and 
approval prior to moving to the next work quadrant.  

1.7.3.1.3   Underwater Material Deposit Survey

Side-scan sonar will be required to be employed for this survey.  

Side Scan data recording are not expected to be provided in waters less 
than 5 feet deep or areas inaccessible by boat or the contractor's 
equipment. Locations will be assessed by the contractor and the Contracting 
Officer for safety, access, or where there is potential for damage to the 
bottom environment or equipment, before proceeding with any work. For those 
areas, the dive team shall perform these surveys and inspections.   

1.7.3.1.4   Pre Construction Underwater Material Deposit Survey

Provide a pre construction profile survey of the river bottom features and 
contours for areas designated to receive stone fill and marine mattress by 
the use of a side scan sonar system and marine magnetometer. 

Deployed a marine magnetometer was in order to confirm man-made objects 
versus natural objects.

Scaled drawings depicting the river bottom contours and a descriptive 
report describing conditions found in the area shall be provided to the 
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Contracting Officer for his review and approval prior to beginning the 
placement of materials.

1.7.3.1.5   Post Construction Underwater Material Deposit Survey

Upon completion of all the work a post construction inspection survey shall 
be required to ensure the proper placement of the fill material and marine 
mattress to the elevations and profile required in the contract.    

A scaled drawings and a descriptive report shall be provided to the 
Contracting Officer for his review and approval prior to moving to the next 
work quadrant.  

1.7.3.1.6   Construction Underwater Material Deposit Survey

During construction and placement of materials the contractor shall provide 
progress side-scan surveys of the work in progress.  These surveys will be 
utilized by the Contracting Officer to valid the correct placement of the 
material and for invoice payments. 

A scaled drawing identifying placement of materials shall be provided to 
the Contracting Officer for his review and approval.  

1.7.4   Side Scan Sonar System Requirements

Provide a side scan sonar system shall consisted of a digital, 
dual-frequency, towfish interfaced to the topside data-logging computer 
with acquisition software.  Deploy the towfish and traversed all accessible 
areas along the bulkhead work sites out to 25 feet from the face of the 
bulkheads and the bathymetric coverage of the vertical bulkhead face shall 
be within 1.5 feet of the water surface.  In areas in which the marine 
mattresses will be provided, extend the subsurface survey out to 75 feet 
from the face of the bulkhead. 

The surveys will be conducted with a minimum 400-kHz multi-beam side scan 
sonar. Minimum data density not to average less than 300 soundings per 
square foot along the vertical bulkhead surface and 90-100 soundings per 
square along the foot overall.

1.7.4.1   Processing

Utilize government compatible software to complete post-processing. 
Corrected for towfish altitude during data processing and edit navigation 
data for errant position fixes and velocity errors. Analyze each line for 
debris, piling, vegetation, stone deposits, marine mattress location, and 
any incidental object or obstruction that could affect the work.

1.7.4.2   Survey Crew and Equipment

The Lead Member of the Survey Crew shall have a minimum of (10) years 
experience with underwater inspection.  The personnel make up of the crew 
shall comply with EM 385-1-1, OSHA, and all contract and local requirements 
for conduction their operations.  The lead member must be thoroughly 
familiar with the design plans and specifications to sufficiently 
understand the engineering aspects of the underwater construction and to be 
able to recognize and document potential problem areas such as improperly 
constructed or defective areas.  

Provide all necessary equipment to provide the surveys and conduct 
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surveillance and inspection services, including survey equipment, survey 
boat, and communication equipment.  Diver(s) must be equipped to maintain 
two-way communication with QC and government personnel during all 
operations.

The Survey Crew shall be an independent third party hired directly by the 
Prime Contractor and approved by the Contracting Officer and shall have no 
involvement with the design, preparation of Contract, or installation of 
the work.  

1.7.5   Underwater Dive Inspection Team

The Dive Team employed to perform the underwater surveys, inspections, and 
work progress surveillance for the Contractor must have current commercial 
diver's license, with a minimum of ten (10) years experience with 
underwater inspection.  The personnel make up of the team shall comply with 
EM 385-1-1, OSHA and local requirements for Contract diving operations.  
The lead diver must be thoroughly familiar with the design plans and 
specifications to sufficiently understand the engineering aspects of the 
underwater construction and to be able to recognize and document potential 
problem areas such as improperly constructed or defective areas.  

Provide all necessary equipment to conduct surveys, inspections, and 
surveillance, including diver's equipment, dive boat, communication 
equipment, and photographic/video equipment.  Diver(s) must be equipped to 
maintain two-way communication with QC personnel during diving operations 
and the boat personnel my maintain contract with Port Operations.

The Dive Team shall be an independent third party hired directly by the 
Prime Contractor and approved by the Contracting Officer and have no 
involvement with the design, preparation of Contract, or installation of 
the work.   The Dive Team member(s) may also perform the same functions 
required for the underwater QC if they meet those requirements. 

1.8   SEQUENCING AND SCHEDULING

1.8.1   Schedule for Bathymetric Surveys and Inspections

Prior to starting work, submit a plan for each survey to be preformed and 
include a safety plan.  The plan shall include, but shall not be limited 
to, the proposed methods for each survey and include a description of the 
survey equipment and watercraft that will be used, a listing of any 
subcontractors to include a description of how the subcontractors will be 
used and a description of all methods and procedures that will be utilized 
to insure a safe operation and to protect the environment.  No work shall 
be performed until this plan has been approved and no deviation from the 
approved plan will be permitted without prior approval by the Contracting 
Officer.  The locations and assumed methods for obtaining data are listed 
in the following schedule:

SCHEDULE OF BATHYMETRIC SURVEYS

LOCATION TYPE DISTANCE 
OUT FROM 
THE FACE 
OF THE 
EXISTING 
BULKHEAD

SPECIAL INSTRUCTIONS
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SCHEDULE OF BATHYMETRIC SURVEYS

Patriots 
Point

Sounding
(10 foot 
increment 
along the 
work area)

20 feet Provide sounding in 5 foot 
increments out from to identify 
the extent of the existing 
rip-rap

CEP175
STA 1+00 to 
24+98

Soundings
(10 foot 
increment 
along the 
bulkhead)

Adjacent 
to the 
bulkhead

Measurements to identify 
existing river bottom for 
determination of the depth 
required for grout curtain wall

CEP175
STA 1+100 to 
STA 8+00

side-scan 
sonar/dive 
team

25 feet Pre construction and post 
construction condition surveys 
for underwater debris and 
Permit Compliance

CEP175        
STA 8+00 to 
18+00

side-scan 
sonar/dive 
team

75 feet Existing precondition survey 
for river bottom profile and 
existing debris and potential 
obstructions; during 
construction the verification 
of stone filler material and 
marine mattress placement; and 
post construction condition 
survey for quality assurance, 
underwater debris, and Permit 
Compliance

CEP175 
STA 18+00 to 
STA 24+98

side-scan 
sonar/dive 
team

25 feet Pre construction and post 
construction condition surveys 
for underwater debris and 
Permit Compliance

Z308
STA 43+25 to 
45+50

Soundings
(10 foot 
increment 
along the 
bulkhead)

Adjacent 
to the 
bulkhead

Measurements to identify 
existing river bottom for 
determination of the depth 
required for grout curtain wall

Z308 
STA 37+00 to 
STA 49+00

side-scan 
sonar

25 feet Pre construction and post 
construction condition surveys 
for underwater debris and 
Permit Compliance

1.9   ORDER OF WORK AND PERFORMANCE OF SURVEYS

The order in which the surveys will be accomplished will be determined 
after contract award and based upon the contractor's approved construction 
schedule. 

1.10   QUALITY ASSURANCE

Comply with all Federal, State and local laws, regulations and ordinances 
relating to the performance of this work.  Procure all required permits, 
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certifications and licenses required by Federal, State, and local law for 
the execution of this work.  Submit copies of all permits, certifications, 
and licenses prior to starting work.  This submittal shall also include a 
statement of the prior experience, in the type of work described in these 
specifications, of the person or persons designated to perform the work 
specified herein.

1.11   PROJECT/SITE CONDITIONS

1.11.1   Environmental Requirements

In order to prevent and to provide for abatement and control of any 
environmental pollution arising from Contractor activities in the 
performance of this contract, the Contractor and its subcontractors shall 
comply with all applicable Federal, State, and local laws, regulations, and 
ordinances concerning environmental pollution control and abatement.

a.  The Contractor is responsible for keeping informed of all updates and 
changes in all applicable laws, regulations, and ordinances.

b.  Do not pollute waterways or groundwater with drill fluids, fuels, oils, 
bitumens, calcium chloride, insecticides, herbicides, or other 
materials that may be harmful to the environment.

PART 2   PRODUCTS

2.1   SOIL REPORTS AND BATHYMETRIC SURVEYS

2.1.1   Survey Result Drawings, Findings, and Reports 

Submit complete and legible copies of all surveys and reports for each 
preformed survey or inspection to the Contracting Officer within 5 working 
days of the completions of the work.  Surveys and reports shall be signed 
by the organization who preformed the work.

The information provide with the survey and inspection reports shall 
reflect all aspects of underwater conditions that pertain to the 
construction.   

Post Construction and Post Underwater Debris Verification Surveys and 
Report shall be submitted and approved by the Contracting Officer prior to 
moving to the next Work Quadrant.

PART 3   EXECUTION

3.1   MOBILIZATION AND DEMOBILIZATION

3.2   BACKFILLING

3.2.1   Drill Holes

Unless otherwise noted in these specifications or directed by the 
Contracting Officer, all drill holes through the relieving platform shall 
be filled with a non-shrink grout and the area backfilled until final 
repairs have been accomplished.  

       -- End of Section --
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SECTION 02 41 00

DEMOLITION AND DECONSTRUCTION
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.

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2014) Safety and Health Requirements 
Manual

1.2   PROJECT DESCRIPTION

1.2.1   Demolition/Deconstruction Plan

Prepare a Demolition Plan and Deconstruction Plan and submit proposed 
salvage,demolition,deconstruction, and removal procedures for approval 
before work is started.  Include in the plan procedures for careful removal 
and disposition of materials specified to be salvaged, coordination with 
other work in progress, a disconnection schedule of utility services, and a 
detailed description of methods and equipment to be used for each operation 
and of the sequence of operations.  Identify components and materials to be 
salvaged for reuse or recycling with reference to paragraph Existing 
Facilities to be Removed.  Append tracking forms for all removed materials 
indicating type, quantities, condition, destination, and end use.  
Coordinate with Waste Management Plan.  Provide procedures for safe conduct 
of the work in accordance with EM 385-1-1.  Plan shall be approved by 
Contracting Officer prior to work beginning.

1.2.2   General Requirements

Demolition of any portion of the fender system shall not begin until the 
Contracting Officer has reviewed and approved of the Existing
Condition Survey Report and the Underwater Pre-Construction Obstruction
Survey Reports for areas the contractor intends to begin his work.

Do not begin demolition or deconstruction until authorization is received 
from the Contracting Officer.  The work includes demolition, 
deconstruction, salvage of identified items and materials, and removal of 
resulting rubbish and debris.  Remove rubbish and debris from Government 
property daily, unless otherwise directed.  Store materials that cannot be 
removed daily in areas specified by the Contracting Officer.  In the 
interest of occupational safety and health, perform the work in accordance 
with EM 385-1-1, Section 23, Demolition, and other applicable Sections.

1.3   ITEMS TO REMAIN IN PLACE

Take necessary precautions to avoid damage to existing items to remain in 
place, to be reused, or to remain the property of the Government.  Repair 
or replace damaged items as approved by the Contracting Officer.  
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Coordinate the work of this section with all other work indicated.  
Construct and maintain shoring, bracing, and supports as required.  Ensure 
that structural elements are not overloaded.  Increase structural supports 
or add new supports as may be required as a result of any cutting, removal, 
deconstruction, or demolition work performed under this contract.  Do not 
overload structural elements or pavements to remain.  Provide new supports 
and reinforcement for existing construction weakened by demolition, 
deconstruction, or removal work.  Repairs, reinforcement, or structural 
replacement require approval by the Contracting Officer prior to performing 
such work.

1.3.1   Existing Construction Limits and Protection

Do not disturb existing construction beyond the extent indicated or 
necessary for installation of new construction.  Provide temporary shoring 
and bracing for support of structural components to prevent settlement or 
other movement.  Provide protective measures to control accumulation and 
migration of dust and dirt outside of the designated work areas.  

1.3.2   Weather Protection

For portions of the bulkhead, shore side structures, and pavement to 
remain, protect materials and equipment from the weather, flooding, 
erosion, and wave action at all times.  Where removal of existing 
structures expose shore side areas to flooding or wave action, provide 
temporary barriers and shoring for protection.  Phase the demolition and 
construction of the bulkhead seawall to limit the exposure and potential 
damage due to flooding and wave action.  Demolition and subsequent 
construction shall be coordinated with local weather forecasts and 
demolition shall not occur when weather conditions are expected to exceed 
the protective measure employed by the contractor.

1.3.3   Utility Service

Maintain existing utilities indicated to stay in service and protect 
against damage during demolition and deconstruction operations.  Prior to 
start of work, utilities serving each area of alteration or removal will be 
shut off by the Government and disconnected and sealed by the Contractor.

1.3.4   Facilities

Protect electrical and mechanical services and utilities.  Where removal of 
existing utilities and pavement is specified or indicated, provide approved 
barricades, temporary covering of exposed areas, and temporary services or 
connections for electrical and mechanical utilities.  Slab, walls, signs, 
pilasters, and other structural components that are designed and 
constructed to stand without lateral support or shoring, and are determined 
to be in stable condition, must remain standing without additional bracing, 
shoring, or lateral support until demolished or deconstructed, unless 
directed otherwise by the Contracting Officer.  Ensure that no elements 
determined to be unstable are left unsupported and place and secure 
bracing, shoring, or lateral supports as may be required as a result of any 
cutting, removal, deconstruction, or demolition work performed under this 
contract.

1.3.4.1   Protection of Personnel

Before, during and after the demolition work the Contractor shall 
continuously evaluate the condition of the structure being demolished and 
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take immediate action to protect all personnel working in and around the 
project site.  No area, section, or component of structural element will be 
allowed to be left standing without sufficient bracing, shoring, or lateral 
support to prevent collapse or failure while workmen remove debris or 
perform other work in the immediate area.

1.4   BURNING

The use of burning at the project site for the disposal of refuse and 
debris will not be permitted.

1.5   AVAILABILITY OF WORK AREAS

Areas in which the work is to be accomplished will be coordinated with the 
Contracting Officer.

1.6   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
Demolition Plan; G
Deconstruction Plan; G
Existing Conditions

SD-07 Certificates
Notification; G

SD-11 Closeout Submittals
Receipts

1.7   QUALITY ASSURANCE

Submit timely notification of deconstruction projects to Federal, State,
regional, and local authorities in accordance with 40 CFR 61, Subpart M.
Notify the State's environmental protection agency, local air pollution
control district/agency, and the Contracting Officer in writing 10 working
days prior to the commencement of work in accordance with 40 CFR 61,
Subpart M. Comply with federal, state, and local hauling and disposal
regulations. In addition to the requirements of the "Contract Clauses,"
conform to the safety requirements contained in ASSE/SAFE A10.6. Comply
with the Environmental Protection Agency requirements specified. Use of
explosives will not be permitted.

1.7.1   Dust and Debris Control

Prevent the spread of dust and debris and avoid the creation of a nuisance 
or hazard to the surrounding area.  Do not use water if it results in 
hazardous or objectionable conditions such as, but not limited to, ice, 
flooding, or pollution.  Sweep pavements as often as necessary to control 
the spread of debris.
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1.8   PROTECTION

1.8.1   Traffic Control Signs

a.  Where pedestrian and driver safety is endangered in the area of
removal work, use traffic barricades with flashing lights. Notify the
Contracting Officer prior to beginning such work.

b. Provide aviation obstruction lights in compliance with FAA AC 
70/7460-1. Refer to SECTION 01 50 00, PARAGRAPH 3.2 for additional 
information.

1.8.2   Protection of Personnel

Before, during and after the demolition and deconstruction work 
continuously evaluate the condition of the structure being demolished and 
deconstructed and take immediate action to protect all personnel working in 
and around the project site.  No area, section, or component of pavements, 
bulkheads, walls, columns, pilasters, or other structural element will be 
allowed to be left standing without sufficient bracing, shoring, or lateral 
support to prevent collapse or failure while workmen remove debris or 
perform other work in the immediate area.

1.9   RELOCATIONS

Perform the removal and reinstallation of relocated items as indicated with 
workmen skilled in the trades involved.  Repair or replace items to be 
relocated which are damaged by the Contractor  with new undamaged items as 
approved by the Contracting Officer.

1.10   EXISTING CONDITIONS

Before beginning any demolition or deconstruction work, survey the site and
examine the drawings and specifications to determine the extent of the
work. Record existing conditions in the presence of the Contracting
Officer showing the condition of structures and other facilities in all
areas of the work. Photographs sized 4 inch shall be taken to assist with
identification of existing conditions along with documenting changed
conditions on the drawings. Include in the record documents any possible
conflicting electrical conduits, plumbing lines, alarms systems, the
location and extent of existing concrete cracks and other damage and
description of surface conditions that exist prior to before starting
work.

It is the Contractor's responsibility to verify and document all required
outages which will be required during the course of work, and to note these
outages on the record document.  Submit survey results.

1.10.1   Topside Existing Condition Survey Report

In addition to the photographs of the existing conditions a Topside
Existing Condition Survey Report shall submitted that provides field
verification and general field measurements that clearly define the 
following:

(a) The location and a quantity count of all existing timber piles
and timber chocks and wales. Any changes due to damage, missing piles
or timber components, or the addition of timber piles, chocks, or
wales not reflected on the contract drawings shall be indicated in

SECTION 02 41 00  Page 4



CEP-175 and Z-308 Bulkhead Repairs 1370817

the report and reflected on the drawings.

(b) The location of all electrical conduits and junction boxes
that may interfere with the repairs.

(c) Initial inspection of the the existing concrete edge beam and 
curbing that is to remain shall be inspected for damage. Damaged areas 
are to estimated which may require repairs prior to the installation of 
the fender system repairs.

Note: These areas shall be approximated during the initial survey and
will have to be reinspected upon the complete demolition of the
existing fender system to provide an accurate pay quantity.

(d) Prior to preparation of the ladder shop drawings, field verify,
measure and record existing conditions at all ladder
Locations. Verification, locations and measurements for
the Curbing, Edge Beam, Pile Cap, Piles and any existing
concrete or pile jacket repairs shall be identified.

(e) Record existing conditions that reflect the condition of structures
and other facilities adjacent to areas of alteration or removal.

1.10.2   Underwater Pre-Construction Obstruction Survey Report

Refer to SECTION 02 32 00.21 "SUBSURFACE DRILLING, SAMPLING, AND TESTING 
AND BATHYMETRIC SURVEYS" for requirements of the Underwater 
Pre-Construction Surveys and Report.

1.10.3   Differing Site Conditions

All discrepancies found with the contract documents shall be annotated on 
the
drawings and clearly defined in the applicable Topside Existing Condition
Survey Report and Underwater Pre-Construction Obstruction Survey Report.
The survey reports shall be submitted to the Contracting Officer for his
review and validate quantities. The Government will issue a modification
pursuant to "FAR 52.236-2, Changes" and "FAR 52.236-3" as required.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   EXISTING FACILITIES TO BE REMOVED

Inspect and evaluate existing structures onsite for reuse.  Existing 
construction scheduled to be removed for reuse shall be disassembled.  
Dismantled and removed materials are to be separated, set aside, and 
prepared as specified, and stored or delivered to a collection point for 
reuse, remanufacture, recycling, or other disposal, as specified.  
Materials shall be designated for reuse onsite whenever possible.

3.1.1   Structures

a.  Remove existing structures and portions of existing structures to 
elevations and limits indicated.  
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b.  Demolish or Deconstruct structures in a systematic manner from the top 
of the structure to elevations identified.  Deconstruct concrete and 
masonry walls in small sections.  Remove structures in suitable methods 
as approved by the Contracting Officer.

c.  Locate demolition and deconstruction equipment throughout the structure 
and remove materials so as to not impose excessive loads to existing 
structures and pavements.

3.1.2   Existing Timber Fender System

All existing timbers and piles have been treated with creosote, CCA, or are
dual treated. for bidding and disposal, contractors shall assume all
timbers and piles have been dual treated with creosote and CCA and shall be
properly disposed of in accordance with all local, state, and federal
requirements. Provide protective equipment for personnel handling materials
treated with oil-soluble or waterborne wood preservatives.

3.1.2.1   Timber Fender Piles

Completely extract all timber fender piles indicated on the contract 
drawings.  Piles identified on the contract drawings as broken or missing 
shall assume to be present and found below the waterline and are also 
required to be fully extracted.  All piles and any portion of pile that may 
separate during the extraction, shall be removed.  Any broken piles found 
as a result of the preconstruction survey, and not previously indicated as 
broken or missing, shall be fully extracted if directed by the Contracting 
Officer. 

3.1.2.2   Timber Chocks and Wales

Demolish and remove from government property all chocks, wales, and curbing
as indicated. Existing timber blocking, spacers, and hardware associated
with the fender system shall be included in the demolition and shall not be
reused.

3.1.3   Utilities and Related Equipment

3.1.3.1   General Requirements

Do not interrupt existing utilities serving occupied or used facilities, 
except when authorized in writing by the Contracting Officer.  Do not 
interrupt existing utilities serving facilities occupied and used by the 
Government except when approved in writing and then only after temporary 
utility services have been approved and provided.  Do not begin demolition 
or deconstruction work until all utility disconnections have been made.  
Shut off and cap utilities for future use, as indicated.

3.1.3.2   Disconnecting Existing Utilities

Remove existing utilities, as indicated and terminate in a manner 
conforming to the nationally recognized code covering the specific utility 
and approved by the Contracting Officer.  When utility lines are 
encountered but are not indicated on the drawings, notify the Contracting 
Officer prior to further work in that area.  Remove meters and related 
equipment and deliver to a location on the station in accordance with 
instructions of the Contracting Officer.
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3.1.4   Paving and Slabs

Remove concrete and asphaltic concrete paving and slabs including aggregate 
base as indicated.  Provide neat sawcuts at limits of pavement removal as 
indicated.  Pavement and slabs designated to be recycled and utilized in 
this project shall be moved, ground and stored as directed by the 
Contracting Officer.  Pavement and slabs not to be used in this project 
shall be removed from the Installation at Contractor's expense.

3.1.5   Masonry

Remove masonry so as to prevent damage to surfaces to remain.  

3.1.6   Concrete Structures

a) Demolish concrete as indicated, saw cut concrete as indicated.  
Break out the remainder of the concrete provided that the broken area 
is concealed in the finished work, and the remaining concrete is 
sound.  At locations where the broken face cannot be concealed, grind 
smooth or saw cut entirely through the concrete. Ensure depth of saw 
cut does not damage existing steel reinforcement to remain or be 
incorporated into the the repairs.

b.  All deteriorated concrete shall be removed as indicated, and all 
exposed reinforcing steel to remain shall be cleaned of all rust and 
corrosive products including oil, dirt, concrete fragments, laitance, 
loose scale, and other corrosive agents of any character that would 
destroy or inhibit the bond with the new concrete.  All existing and 
remaining reinforcing steel and concrete surface shall be cleaned by 
fresh water blasting prior to the placement of the new concrete.  The 
Contractor shall take all steps necessary to prevent cutting or 
otherwise damaging existing reinforcing steel, including any vertical 
stirrups that is identified to remain and be incorporated into the 
repairs.  Any such reinforcing damaged by the Contractor's operations 
shall be repaired or replaced at the Contractor's expense.  

c. All exposed reinforcing bars, to remain, shall be inspected.  If the 
bars are deteriorated at any point where less than 75 percent of their 
original cross section remains, the Contractor shall remove and replace 
these bars or provide additional supplemental reinforcement.  Provide 
Reinforcement or splice as shown on the on the contact drawings.  
Reinforcing steel free to vibrate or otherwise move excessively shall 
be secured to adjacent bars.  

d. Any areas of the prepared surface contaminated by oil or other 
materials detrimental to good bond as a result of the Contractor's 
operations shall be removed to such depth as may be required.  Concrete 
clearance on reinforcing bars beyond that which is indicated is not 
required as long as the concrete is sound.

3.1.7   Patching
Where removals leave holes and damaged surfaces exposed in the finished
work, patch and repair these holes and damaged surfaces to match adjacent
finished surfaces. Where new work is to be applied to existing surfaces,
perform removals and patching in a manner to produce surfaces suitable for
receiving new work. Finished surfaces of patched area shall be flush with
the adjacent existing surface and shall match the existing adjacent surface
as closely as possible as to texture and finish. Patching shall be as
specified and indicated, and shall include:
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a. Concrete Patch Material: Completely fill holes and depressions,
left as a result of removals in existing concrete to remain, with
an approved patching material, applied in accordance with the
manufacturer's printed instructions.

3.1.8   Electrical Equipment and Fixtures

Salvage motors, motor controllers, and operating and control equipment that 
are attached to the driven equipment.  Salvage wiring systems and 
components.  Box loose items and tag for identification.  Disconnect 
primary, secondary, control, communication, and signal circuits at the 
point of attachment to their distribution system.

3.1.8.1   Fixtures

Remove and salvage electrical fixtures.  Salvage unprotected glassware from 
the fixture and salvage separately.  Salvage incandescent, mercury-vapor, 
and fluorescent lamps and fluorescent ballasts manufactured prior to 1978, 
boxed and tagged for identification, and protected from breakage.

3.1.8.2   Electrical Devices

Remove and salvage switches, switchgear, transformers, conductors including 
wire and nonmetallic sheathed and flexible armored cable, regulators, 
meters, instruments, plates, circuit breakers, panelboards, outlet boxes, 
and similar items.  Box and tag these items for identification according to 
type and size.

3.1.8.3   Wiring Ducts or Troughs

Remove and salvage wiring ducts or troughs.  Dismantle plug-in ducts and 
wiring troughs into unit lengths.  Remove plug-in or disconnecting devices 
from the busway and store separately.

3.1.8.4   Conduit and Miscellaneous Items

Salvage conduit except where embedded in concrete or masonry.  Consider 
corroded, bent, or damaged conduit as scrap metal.  Sort straight and 
undamaged lengths of conduit according to size and type.  Classify 
supports, knobs, tubes, cleats, and straps as debris to be removed and 
disposed.

3.2   CONCURRENT EARTH-MOVING OPERATIONS

Do not begin excavation, filling, and other earth-moving operations that 
are sequential to demolition or deconstruction work in areas occupied by 
structures to be demolished or deconstructed until all demolition and 
deconstruction in the area has been completed and debris removed.  Fill 
holes and other hazardous openings.

3.3   DISPOSITION OF MATERIAL

3.3.1   Title to Materials

Except for salvaged items specified in related Sections, and for materials 
or equipment scheduled for salvage, all materials and equipment removed and 
not reused or salvaged, shall become the property of the Contractor and 
shall be removed from Government property.  Title to materials resulting 
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from demolition and deconstruction, and materials and equipment to be 
removed, is vested in the Contractor upon approval by the Contracting 
Officer of the Contractor's demolition, deconstruction, and removal 
procedures, and authorization by the Contracting Officer to begin 
demolition and deconstruction.  The Government will not be responsible for 
the condition or loss of, or damage to, such property after contract 
award.  Showing for sale or selling materials and equipment on site is 
prohibited.

3.3.2   Reuse of Materials and Equipment

Remove and store materials and equipment indicated to be reused or 
relocated to prevent damage, and reinstall as the work progresses.

3.3.3   Salvaged Materials and Equipment

Remove materials and equipment that are indicated to be removed by the 
Contractor and that are to remain the property of the Government, and 
deliver to a storage site, as directed within 3 miles of the work site.

a.  Salvage items and material to the maximum extent possible.

b.  Store all materials salvaged for the Contractor as approved by the 
Contracting Officer and remove from Government property before 
completion of the contract.  On site sales of salvaged material is 
prohibited.

c.  Remove salvaged items to remain the property of the Government in a 
manner to prevent damage, and packed or crated to protect the items 
from damage while in storage or during shipment.  Items damaged during 
removal or storage must be repaired or replaced to match existing 
items.  Properly identify the contents of containers.  

The Government will remove and capture Class I ODS refrigerants.  To view 
the web site for ODS, link to: 
https://www.osd.mil/denix/Public/News/DLA/ODS/sect1.html

3.4   CLEANUP

Remove debris and rubbish from basement and similar excavations.  Remove 
and transport the debris in a manner that prevents spillage on streets or 
adjacent areas.  Apply local regulations regarding hauling and disposal.

3.5   DISPOSAL OF REMOVED MATERIALS

3.5.1   Regulation of Removed Materials

Dispose of debris, rubbish, scrap, and other nonsalvageable materials
resulting from removal operations with all applicable federal, state and
local regulations as contractually specified. Storage of removed materials
on the project site is prohibited.

3.5.2   Burning on Government Property

Burning of materials removed from demolished and deconstructed structures 
will not be permitted on Government property.
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3.5.3   Removal from Government Property

Transport waste materials removed from demolished and deconstructed 
structures, except waste soil, from Government property for legal 
disposal.  Dispose of waste soil as directed.

3.6   REUSE OF SALVAGED ITEMS

Recondition salvaged materials and equipment designated for reuse before 
installation.  Replace items damaged during removal and salvage operations 
or restore them as necessary to usable condition.

       -- End of Section --
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SECTION 03 01 30.71

CONCRETE REHABILITATION
04/06

PART 1   GENERAL

Material in this section are for underdeck areas which can not be 
accomplished with shotcrete repairs and for all top deck repairs.

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 C 144 (2004) Standard Specification for 
Aggregate for Masonry Mortar

ASTM C 31/C 31M (2010) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field

ASTM C 33 (2003) Standard Specification for Concrete 
Aggregates

ASTM C 39/C 39M (2005e1e2) Standard Test Method for 
Compressive Strength of Cylindrical 
Concrete Specimens

ASTM C 881/C 881M (2002) Standard Specification for 
Epoxy-Resin-Base Bonding Systems for 
Concrete

ASTM C 882 (1999) Bond Strength of Epoxy-Resin 
Systems Used with Concrete by Slant Shear

ASTM C 920 (2011) Standard Specification for 
Elastomeric Joint Sealants

ASTM D 2471 (1999) Standard Test Method for Gel Time 
and Peak Exothermic Temperature of 
Reacting Thermosetting Resins

ASTM D 323 (2006) Vapor Pressure of Petroleum 
Products (Reid Method)

ASTM D 3418 (2003) Transition Temperatures of Polymers 
by Differential Scanning Calorimetry

ASTM D 4016 (2002) Viscosity of Chemical Grouts by 
Brook field Viscometer (Laboratory Method)
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U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2014) Safety and Health Requirements 
Manual

1.2   DEFINITIONS

1.2.1   Epoxy Resin Binder

A two-component epoxy bonding system in low and medium viscosities used by 
itself as a primer or for producing epoxy concrete or mortars when mixed 
with aggregate.

1.2.2   Epoxy Concrete

A combination of epoxy resin binder and fine and coarse aggregate used in 
the repair of spalling along joints or cracks, small surface spalls or 
"popouts."

1.2.3   Epoxy Mortar

A combination of epoxy resin binder and fine aggregate used in the surface 
repair of non-structural cracks and filling of saw kerfs.

1.2.4   Non-Pressure Epoxy Grout

A combination of epoxy resin binder, a mineral filler and a thixotropic 
agent used in cementing dowels in place and the repair of non-structural 
cracks.

1.2.5   Pressure Grouting Epoxy

A low viscosity epoxy resin system pumped under pressure into structural 
cracks in walls or pavements.

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.  The following shall be submitted in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

a.  Plastic or Fiberglass Form for Lower Pile Cap Repairs; G

Submit complete descriptive literature for forms and accessories 
to be provided.  Data which describes more than one type, size, 
model, or item shall be clearly marked to indicate which type, 
size, model, or item the Contractor intends to provide.  Data 
shall be sufficient to show conformance to specified 
requirements.   

SD-05 Design Data

Job mix formula; G

SD-06 Test Reports
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Sieve analysis test for aggregate

Epoxy resin binder; G

Epoxy grout; G

SD-07 Certificates

Epoxy resin binder; G

Epoxy grout; G

SD-08 Manufacturer's Instructions

Epoxy repair material ; G

  Submit for mixing and applying.

High Molecular Weight Methacrylate (HMWM) Sealer
Field-Molded Sealants and Primer
  
Submit manufacturer's written mixing, application and curing 
instructions for each type of material.

Manufacturer's Material Safety Data Sheets

  Submit manufacturer's Material Safety Data Sheets for epoxies, 
polyurethanes, and other potentially hazardous materials.

1.4   ENVIRONMENTAL PROTECTION

Comply with the Environmental Protection Agency requirements specified.

1.4.1   COMPLIANCE WITH THE CLEAN AIR ACT, CLEAN WATER ACT, AND WASTE
REGULATIONS

Take active measures to prevent the discharge of excess materials from 
entering the waterway during the demoliton.

Utilize and position paint floats, john boats, tarps and plastic sheeting
as necessary to prevent material being blown or dropping into the water.  
Inspect condition of barriers before each work shift and repair/reposition 
as required to prevent discharge into waterways.  

Use fixed or floating platforms as work surfaces when working at the water
surface to provide a surface to recover spent material.  

All waste must be disposed of in accordance with federal, state, and local 
regulations. The waste SHALL NOT be allowed to discharge into the storm 
system (storm drains, pier/wharf drains, ditches, etc) or waterways.

1.5   QUALITY ASSURANCE

1.5.1   Design Data

1.5.1.1   Job Mix Formula

Submit, at least 15 days before work commences, a job-mix formula for each 
use of epoxy concrete or epoxy mortar.  Test reports shall accompany the 
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mix design.  Identify the proposed source of the materials and state the 
proportions of aggregates and epoxy resin.  When determining job mix, use 
samples of materials to be used on the job.

a.  Trial batches:  Perform a minimum of three trial batchings in a 
certified testing laboratory.  Try different aggregate-resin 
proportions to obtain satisfactory placing and finishing 
characteristics but keep the proportion by weight of aggregate to 
epoxy resin binder at least five to one.  When mixing, add the 
fine aggregates first, and then the coarse aggregates.  The final 
trial batch should be sufficiently wet so that some fines will 
"bleed" to the surface during finishing operations.

b.  Supporting criteria:  Include in the submittal the following data 
for each trial batch:

(1)  Proportions by weight

(2)  Unit weights and specific gravities of constituents 
(3)  Batch weights

(4)  Compressive strengths of 3 by 6 inch cylinders, made in 
accordance with ASTM C 31/C 31M, air cured for 7 days and tested 
in accordance with ASTM C 39/C 39M.  Compressive strength shall be 
a minimum of 6000 psi.

(5)  Curing time

1.5.2   Test Reports

1.5.2.1   Epoxy Resin Binder

Include the following:

a.  Viscosity

b.  Consistency

c.  Gel time

d.  Absorption

e.  Shrinkage

f.  Thermal compatibility

1.5.2.2   Epoxy Resin Grout

Include the following:

a.  Epoxy number

b.  Consistency

c.  Compressive single shear strength

d.  Pot life
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1.6   DELIVERY, STORAGE, AND HANDLING

Inspect materials delivered to site for damage, unload and store with a 
minimum of handling.  Deliver epoxy resin components and aggregate 
materials in original sealed containers and store in dry covered areas at 
temperatures below 90 degrees F.  Remove from job site unused mixed 
materials which have reached end of working or pot life.

1.7   WEATHER LIMITATIONS

Halt work when weather conditions detrimentally affect the quality of 
patching or bonding concrete.  Apply epoxy resin materials only when the 
contact surfaces are completely dry and if the atmospheric and surface 
temperature ranges are suitable for the specified epoxy material.  Follow 
manufacturer's instructions for weather conditions and temperature ranges.

1.8   TRAFFIC CONTROL

Do not permit vehicular or heavy equipment traffic on the pavement in the 
work area during the curing period.  At the end of the curing period, light 
local traffic may be permitted on the pavement if approved by the 
Contracting Officer.

1.9   EQUIPMENT

Use a container recommended by the epoxy manufacturer as the mixing vessel. 
Use a power drive (air or spark-proof) propeller type blade for mixing 
except that hand mixing may be used for small batches.  Use equipment 
specified by epoxy manufacturer for field mixing of aggregates and epoxy 
resin.

1.10   RELATED WORK 

1.10.1   Shotcrete

Shotcrete shall conform to the requirements of Section 03 37 13 SHOTCRETE.

1.10.2   Disposal of Waste Materials

Dispose of waste water in accordance with 01 57 19.00 20 TEMPORARY 
ENVIRONMENTAL CONTROLS.

1.11   SAFETY

Perform all work performed in accordance with EM 385-1-1.  To protect 
personnel from overexposure to toxic materials, conform to the applicable 
manufacturer's Material Safety Data Sheets (MSDS) or local regulation.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Plastic or Fiberglass Form

Refer to Section 03 01 36.01 for formwork material requirements.
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2.1.2   Epoxy repair material

2.1.2.1   Epoxy Resin Binder for Concrete and Mortar

ASTM C 881/C 881M, Type III, Grade 3, Class B or C with mineral filler.  

2.1.2.2   Non-Pressure Epoxy Grout

ASTM C 881/C 881M Type IV, Grade 3, Class B or C with or without mineral 
filler.

2.1.2   Aggregate

For material passing No. 200 sieve provide a non-plastic material composed 
of a minimum of 75 percent limestone dust, talc or silica inert filler. 
Provide dry aggregate.

a.  For epoxy concrete:  ASTM C 33, 1/2 inch.
b.  For epoxy mortar:  ASTM C 144, No. 8 sieve.

2.1.3   High Molecular Weight Methacrylate (HMWM) Sealer

High molecular weight methacrylate shall be a 2-component, rapid curing, 
solvent-free, penetrating sealer with components meeting the following 
requirements:.  Sand for covering the HMWM shall meet the quality and 
grading requirements of aggregate for masonry mortar per ASTM C 144.

a.  HMWM Monomer.  The monomer shall be a high molecular weight or 
substituted methacrylate that conforms the following properties:

Physical Properties of HMWH Monomer
Property                 Test Method                     Criteria

Vapor Pressure         ASTM D 323          Less than 0.02 psi at 77 degrees F
Flash Point            Pensky-Martens CC   Greater than 200 degrees F
Density                                    Greater than 8.4 lb. per gal.
                                            at 77 degrees F
Viscosity              ASTM D 4016         12 plus or minus 4 cps at 73 
degrees F
Index of Refraction                        1.470 plus or minus 0.002
Boiling point @ 0.02 psi                   158 degrees F
Shrinkage on cure                          less than 11 %
Glass Transition       ASTM D 3418         158 degrees F
 Temperature (DSC)
Curing Time            ASTM D 2471         Greater than 40 minutes at 73
 (100 g mass)                               degrees F, with 4% cuemene
                                            hydroperoxide
Bond Strength          ASTM C 882          Greater than 1,500 psi  

b.  Initiator/Promoter System

Initiator Cuemene Hydroperoxide     78 percent
Promoter Cobalt Napthenate           6 percent

The initiator/promoter system shall be capable of providing a surface 
cure time of not less than 40 minutes nor more than 3 hours at the 
surface temperature of the concrete during application.  The 
initiator/promotor system shall be such that the gel time may be 
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adjusted to compensate for changes in temperature that may occur 
throughout the treatment application.

2.1.4   Field-Molded Sealants and Primer

Sealants and primers shall conform to ASTM C 920, Type M, Grade NS orP, 
Class 25.

PART 3   EXECUTION

3.1   PREPARATION

3.1.1   Epoxy Concrete

3.1.1.1   Patch Areas

Remove loose concrete from the spalled areas indicated.  Inspect the cavity 
for remaining defective concrete by tapping with a hammer or steel rod and 
listening for dull or hollow sounds.  In areas where tapping does not 
produce a solid tone, remove additional concrete until testing produces a 
solid tone.  Make the entire cavity at least one inch deep.  Sawcut edges 
of cavity to avoid feather edging.  Prepare surface of cavity by 
sandblasting, grinding, or water blasting.  Remove dust, dirt, and loosely 
bonded material resulting from cleaning.  Ensure cavity surfaces are dry.

3.1.1.2   Spalls at Joints and Cracks

For spalls to be repaired that are adjacent to joints and working cracks 
insert preformed joint filler to the working faces of the spall.  Trim 
filler to fit shape of the working faces of joint or crack so epoxy 
material is prevented from bypassing filler.  Where practicable, extend 
filler horizontally and vertically into joint or crack opening.  Secure 
filler strip in place prior to and during placement of epoxy concrete.   
After the epoxy concrete has completely cured, saw out the top inch of the 
preformed joint filler and install liquid joint sealer.

3.1.2   Epoxy Mortar for Cracks and Saw Kerfs

Apply epoxy mortar to newly exposed loose and unsound materials.  Prepare 
surfaces by sandblasting, scarifying or waterblasting.  Remove dust, dirt, 
and loosely bonded material resulting from cleaning.  Ensure surfaces are 
dry before application of epoxy mortar.

3.1.3   Epoxy Grout for Cracks

Saw cut concrete parallel to the crack to form a V joint.  Apply grout to 
newly exposed concrete free of loose and unsound materials. Prepare 
surfaces by sandblasting, scarifying or waterblasting.  Remove dust, dirt, 
and loosely bonded material resulting from cleaning.  Ensure surfaces are 
dry before application of epoxy grout.

3.2   MIXING MATERIALS

Make batches small enough to ensure placement before binder sets.  Mix 
materials in accordance with manufacturer's recommendations.
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3.3   PLACEMENT

3.3.1   Epoxy Concrete

Prime dry cavity surfaces with epoxy resin using a stiff bristle brush. 
Make coating approximately 20 mils thick.  Place epoxy concrete while 
primer is still tacky and in layers not exceeding one inch thick.  Use 
vibratory floats, plates, or hand tampers to consolidate the concrete. 
Level each layer and screed the final surface to match the adjoining 
surfaces.  Remove excess epoxy concrete on adjacent surfaces before the 
concrete hardens.  Do not feather epoxy concrete out onto adjacent surfaces.

3.3.2   Epoxy Mortar

Prime surfaces with epoxy resin binder.  Scrub prime coat into surface with 
a stiff bristle brush.  Make coating approximately 20 mils thick.  Place 
epoxy mortar while primer is still tacky.  Apply at a thickness recommended 
by the manufacturer.  Work mortar into place and consolidate thoroughly so 
that contact surfaces are wetted by the mortar.  Finish surface of mortar 
to the required texture.  Do not feather edge epoxy mortar onto adjacent 
surfaces.

3.3.3   Non-Pressure Epoxy Grout

3.3.3.1   Cementing Dowels

Immediately prior to placing the dowel, clean hole of dust and other 
deleterious material with a high pressure air hose.  Fill hole halfway with 
grout.  Insert dowel in hole by rotating it at least one complete turn 
while tapping it down.  If necessary add more grout to fill hole.

3.3.3.2   Epoxy Grout for Cracks

Apply epoxy grout at a thickness recommended by the manufacturer.  Work 
grout into place and consolidate thoroughly so that contact surfaces are 
wetted by the grout.  Finish surface of grout to the required texture.  Do 
not feather edge epoxy grout onto adjacent surfaces.

3.3.4   High Molecular Weight Methacrylate (HMWM) Sealer

After all surface repairs have been made to the top side of the pier and 
allowed to cure a minimum of 28 days thoroughly clean the remaining surface 
of the pier and apply a High Molecular Weight Methacrylate (HMWM) Sealer to 
the entire pier deck surface.  The sealer shall be applied in strict 
compliance with the manufacturers written instructions.

3.9   CLEANING AND RESEALING JOINTS

3.4   Preparation of Joints

Immediately before the installation of the sealant, thoroughly clean the 
joints to remove all laitance, loose or deteriorated filler, and old 
sealant from the sides and upper edges of the joint space to be sealed.  
Clean joints to sufficient depth to remove all loose material and debris 
and to permit placement of the backup material and sealant as shown on the 
drawings.  Concrete surfaces shall be dry at the time of sealant 
application.
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3.4.1   Existing Sealant Removal

Cut the in-place sealant loose from both joint faces and to the minimum 
depth required to permit placement of the back-up material and sealant 
depth equal to one half the width of joint or as recommended by the sealant 
manufacturer, unless otherwise shown on the drawings.  Removal may be 
efficiently accomplished using high pressure water jet with abrasive 
added.  Prior to further cleaning operations, remove all loose old sealant 
remaining in the joint opening by blowing with compressed air.  Chipping, 
spalling, or otherwise damaging the concrete will not be permitted.

3.4.2   Sandblasting and Waterjetting

Sandblast or waterjet clean the newly exposed concrete joint faces to at 
least the depth of the back-up material and sealant and the concrete 
surfaces extending a minimum of 1/2 inch from the joint edges.  Use a 
multiple-pass technique until the surfaces are free of dust, dirt, 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 the joints out with compressed air to ensure that the 
joints are completely free of debris and water.

3.9.2   Installation of Sealant

Store and apply the primer and sealant in accordance with the 
manufacturer's written safety instructions and precautions and using 
manufacturer recommended procedures.

3.5   Time of Application

Seal joints immediately following final cleaning of the joint sidewalls and 
following the placement of the bond breaker and back-up material.  Reclean 
open joints that cannot be sealed under the conditions specified, or when 
rain interrupts sealing operations, and allowed to dry prior to installing 
the sealant.

3.6   Back-Up Material and Bond Breaker

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.

3.9.2.3   Sealing Joints

Perform a final cleaning with compressed air immediately preceding, but not 
more than 50 feet ahead of the sealing operations.  The joint surfaces 
shall be dry at the time the sealant is installed.  Apply primer evenly to 
the joint faces in accordance with the manufacturer's instructions before 
placement of the back-up material.  Place bond breaker material after the 
primer is applied.  Fill the joints from the bottom up to the surface of 
the concrete.  Depth of sealant shall be one-half the joint width or as 
recommended by the sealant manufacturer.    Remove excess or spilled 
sealant from the concrete surface by approved methods and discard.  Install 
the sealant using a gun cartridge in such a manner as to prevent the 
formation of voids and entrapped air.  Do not install sealant material 
using gravity methods or pouring pots.  Check joints frequently to ensure 
that the newly installed sealant is cured to a tack-free condition within 
the time specified.  Tool the sealant concave immediately after application.
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3.7   CURING

Cure epoxy materials in accordance with manufacturer's recommendations.

3.8   FIELD QUALITY CONTROL

3.8.1   Sampling

As soon as epoxy resin and aggregate materials are available for sampling, 
obtain by random selection a sample of each batch.  Clearly identify 
samples by designated name, specification number, batch number, project 
contract number, intended use and quantity involved.

3.8.2   Testing

At the discretion of the Contracting Officer, samples provided may be 
tested by the Government for verification.  

3.8.3   Inspection

Check each repaired area for cracks, spalls, popouts and loss of bond 
between repaired area and surrounding concrete.  Check each repaired area 
for voids by tapping with a hammer or steel rod and listening for dull or 
hollow sounds.  Immediately repair defects.

       -- End of Section --
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SECTION 03 31 29.00 21

MARINE CONCRETE FOR SMALL CONSTRUCTION PROJECTS
11/09

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.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 182 (2005; R 2009) Standard Specification for 
Burlap Cloth Made from Jute or Kenaf and 
Cotton Mats

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 117 (2010) Specifications for Tolerances for 
Concrete Construction and Materials and 
Commentary

ACI 121R (2008) Guide for Concrete Construction 
Quality Systems in Conformance with ISO 
9001

ACI 201.2R (2008) Guide to Durable Concrete

ACI 211.1 ((1991; R 2009) Standard Practice for 
Selecting Proportions for Normal, 
Heavyweight, and Mass Concrete

ACI 214R (2011) Evaluation of Strength Test Results 
of Concrete

ACI 301 (2010) Specifications for Structural 
Concrete

ACI 304.2R (1996; R 2008) Placing Concrete by Pumping 
Methods

ACI 304R (2000; R 2009) Guide for Measuring, 
Mixing, Transporting, and Placing Concrete

ACI 305R (2010) Guide to Hot Weather Concreting

ACI 308.1 (2011) Specification for Curing Concrete

ACI 309R (2005) Guide for Consolidation of Concrete

ACI 318M (2011; Errata 2011; Errata 2012) Building 
Code Requirements for Structural Concrete 
& Commentary
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ACI 347 (2004; Errata 2008) Guide to Formwork for 
Concrete

ACI SP-15 (2011) Field Reference Manual:  Standard 
Specifications for Structural Concrete ACI 
301-05 with Selected ACI References

ACI SP-2 (2007; Abstract: 10th Edition) ACI Manual 
of Concrete Inspection

ACI SP-66 (2004) ACI Detailing Manual

AMERICAN WELDING SOCIETY (AWS)

AWS D1.4/D1.4M (2011) Structural Welding Code - 
Reinforcing Steel

ASTM INTERNATIONAL (ASTM)

ASTM A1035/A1035M (2011) Standard Specification for Deformed 
and Plain, Low-carbon, Chromium, Steel 
Bars for Concrete Reinforcement

ASTM A615/A615M (2015a; E 2015) Standard Specification for 
Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement

ASTM A767/A767M (2009) Standard Specification for 
Zinc-Coated (Galvanized) Steel Bars for 
Concrete Reinforcement

ASTM A775/A775M (2007b) Standard Specification for 
Epoxy-Coated Steel Reinforcing Bars

ASTM C157/C157M (2008) Standard Test Method for Length 
Change of Hardened Hydraulic-Cement Mortar 
and Concrete

ASTM D3963 (2007) Standard Specification for 
Fabrication and Jobsite Handling of 
Epoxy-Coated Steel Reinforcing Bars

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)

CRSI 10MSP (2009; 28th Ed) Manual of Standard Practice

1.2   DEFINITIONS

a.  "Blending size" is an aggregate that complies with the quality 
requirements in ASTM C 33/C 33M and paragraph entitled "Aggregates" and 
as modified herein and can be blended with coarse and fine aggregate to 
produce a well graded combined grading.

b.  "Cementitious material" as used herein shall include portland cement 
and any pozzolanic material such as fly ash, natural pozzolans, ground 
granulated blast-furnace slag and silica fume.

c.  "Design strength" (f'c) is the specified compressive strength of 
concrete to meet structural design criteria.
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d.  "Marine concrete" is that concrete that will be in contact with or 
subject to submersion, tidal variations, splash, or spray from water in 
navigable waterways.

e.  "Mixture proportioning" is a description of the proportions of a 
concrete mixture that were selected to enable it to meet the 
performance durability requirements, constructability requirements, and 
the initial and life-cycle cost goals.

f.  "Mixture proportions" is the concrete supplier's by-mass proportions to 
replicate the mixture design.

g.  "Pozzolan" is a silicious or silicious and aluminous material, which in 
itself possesses little or no cementitious value but will, in finely 
divided form and in the presence of moisture, chemically react with 
calcium hydroxide at ordinary temperatures to form compounds possessing 
cementitious properties.

h.  "Field test strength" (fcr) is the required compressive strength of 
concrete to meet structural and durability criteria.  Determine (fcr) 
during mixture proportioning process.

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.  The following shall be submitted in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Construction and Expansion Joints; G

Formwork; G

Reinforcing steel; G

Provide calculations and erection drawings for concrete Formwork 
that show loading conditions and placement of reinforcement and 
accessories, with reference to the contract drawings.

  Reproductions of contract drawings are unacceptable.

SD-03 Product Data

Materials for curing concrete; G

Joint sealants; G

Waterstops; G

Expansion Joint filler; G

Epoxy bonding compound; G

Synthetic reinforcing fibers

Non-shrink grout; G
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Preformed joint filler; G

Reinforcement supports; G

SD-05 Design Data

Mixture design; G

SD-06 Test Reports

Concrete mixture proportions

Fly ash

Natural pozzolan

Ground granulated blast-furnace slag

Ultra fine fly ash or pozzolan

Silica fume

Aggregates

Admixtures

Fiber-reinforced concrete

Cement

Water

SD-07 Certificates

Curing concrete elements; G

Concrete placement and compaction

Silica fume manufacturer's supplier representative

Quality assurance

Field testing technician and testing agency

Mixture designs

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, 
as though the word "shall" had been substituted for the words "should" or 
"could" or "may," wherever they appear.  Interpret reference to the 
"Building Official," the "Structural Engineer," and the 
"Architect/Engineer" to mean the Contracting Officer.

1.5   DELIVERY, STORAGE, AND HANDLING

Do not deliver concrete until vapor barrier, forms, reinforcement, embedded 
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items, and chamfer strips are in place and ready for concrete placement. 
ACI 301 and ASTM A 934/A 934M for job site storage of materials.  Store 
reinforcement of different sizes and shapes in separate piles or racks 
raised above the ground.  Protect materials from contaminants such as 
grease, oil, and dirt.  Ensure materials can be accurately identified after 
bundles are broken and tags removed.

1.6   CONCRETE

Proportion concrete mixtures to meet the design and duribility requirements 
identified herein and in accordance with the procedures outlined in 
ACI 201.2R, ACI 211.1, and ACI 318/318R.  

Adjust the concrete 28-day design strength to produce concrete of minimum 
design strength (f'c) as indicated on the design drawings with a maximum 
water cement ratio of 0.40.  The minimum required average compressive 
strength (f'cr) shall exceed the specified design strength (f'c) as per 
ACI 301.

Special Note: The compressive strength resulting from concrete mixtures
meeting the project durability requirements shall not exceed the required
structural compressive strength above a maximum of 30%. 

Obtain approval from Contracting Officer prior to placement.

1.6.1   Concrete Mixture Design

At least 90 days prior to concrete placement, submit concrete mixture 
proportions, ingredient material certificates and test data, and trial 
batch test data for concrete proposed for use on the project.  Submit a 
complete list of materials including type; brand; source and amount of 
cement, aggregate, fly ash, (or slag pozzolans), silica fume, ground slag,
polypropylene fibers, corrosion inhibitors; and applicable reference 
specifications.  Submit additional data regarding concrete aggregates if 
the source of aggregate changes. Submittal shall clearly indicate where 
each mixture will be used when more than one mix design is submitted. 

The approval of aggregate, fly ash, pozzolan, and polypropylene fibers 
tests results shall have been within 12 months of submittal date. The 
mixture shall be prepared by an accredited laboratory experienced in this 
field and under the direction of a licensed/registered civil engineer, who 
shall sign all reports and designs.

The mixture proportions and Water-Cementitious Materials Ratio shall be 
developed by the Contractor to produce the design strength (f'c) and to 
provide durability, workability, and mixture consistency to facilitate 
placement, compaction into the forms and around reinforcement without 
segregation or bleeding. 

1.6.1.1   Concrete Durability Performance

To ensure durability, include minimum supplementary cementitious materials 
as indicated in Table 1 - Concrete Quality Requirements.

1.6.2   Drawings

Fabrication Drawings for concrete formwork, reinforcement materials, 
precast elements, wall forms, and bulkhead forms must indicate concrete 
pressure calculations with both live and dead loads, along with material 
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types.  Provide design calculations by a registered Civil or Structural 
Engineer for the formwork.

1.6.2.1   Formwork

Prior to commencing work submit drawings for approval showing details of 
formwork including, but not limited to: joints, supports, studding and 
shoring, and sequence of form and shoring removal.  Reproductions of 
contract drawings are unacceptable.

Design, fabricate, erect, support, brace, and maintain formwork so that it 
is capable of supporting without failure all vertical and lateral loads 
that may reasonably be anticipated to be applied to the formwork.

ACI 347. Include design calculations indicating arrangement of forms, 
sizes, species, and grades of supports (lumber), panels, and related 
components. Indicate placement schedule, construction, and location and 
method of forming control joints.  Include locations of inserts, pipe work, 
conduit, sleeves, and other embedded items.  Furnish drawings and 
descriptions of shoring and reshoring methods proposed for slabs, beams, 
walls, pile caps, and other horizontal and vertical concrete members.

1.6.2.2   Reinforcing Steel

ACI SP-66.  Provide bending and cutting diagrams, assembly diagrams, 
splicing placement 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.  Only 
complete drawings will be accepted.

1.6.2.3   Precast Elements

Submit drawings and design calculations indicating complete information for 
the fabrication, handling, and erection of the precast elements.  Drawings 
shall not be reproductions of contract drawings.

1.6.2.4   Joints

Submit a plan indicating the type and location of each expansion and 
construction joint as reflected on the contract drawings.  Final joint 
locations are subject to Government approval.

1.6.3   Pre-Construction Submittals

1.6.3.1   Curing Concrete Elements

Submit proposed materials and methods for curing concrete elements.

1.6.3.2   Concrete Curing Plan

Submit proposed materials, methods, and duration for curing and cooling 
concrete elements in accordance with ACI 308.1.

Minimum moist curing duration shall be seven days.

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.  The 
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materials and methods of curing are subject to approval by the Contracting 
Officer.

1.6.3.3   Form Removal Schedule

Submit schedule for form removal indicating element and minimum length of 
time for form removal.  Submit technical literature of forming material or 
liner, form release agent, form ties, and gasketing to prevent leakage at 
form and construction joints.  Provide a full description of materials and 
methods to be used to patch form-tie holes.

1.6.3.4   Concrete Placement and Compaction

a.  Submit technical literature for equipment and methods proposed for use 
in placing concrete.  Include concrete pumping or conveying equipment 
including type, size and material for pipe, valve characteristics, and 
the maximum length and height concrete will be pumped.  No adjustments 
shall be made to the mixture design to facilitate pumping.

b.  Submit technical literature for equipment and methods proposed for 
vibrating and compacting concrete.  Submittal shall include technical 
literature describing the equipment including vibrator diameter, 
length, frequency, amplitude, centrifugal force, and manufacturer's 
description of the radius of influence under load. Where flat work is 
to be cast, provide similar information relative to the proposed 
compacting screed or other method to ensure dense placement.

1.6.3.5   Concrete Report

Provide a Report inclusive of materials and methods used, test results, and 
the field test strength (fcr) for concrete that shows compliance with the 
structural requirements.

1.6.3.6   Coatings

Coatings are considered to be "supplemental Corrosion Projection". Surface 
preparation and installation of any coatings on concrete shall be conducted 
in strict compliance with written manufacturer instructions. Submit the 
product data and written manufacturer instructions.  A manufacturer 
representative shall train installers, witness initial installation, and 
certify that the installation was conducted in accordance with the 
instructions.

1.6.3.7   Preconstruction Testing of Materials

All sampling and testing shall be performed by, and at the expense of, the 
Contractor. Use an approved commercial laboratory or, for cementitious 
materials and chemical admixtures, a laboratory maintained by the 
manufacturer of the material. No material shall be used until notice of 
acceptance has been given. The Contractor will not be entitled to any 
additional payment or extension of time due to failure of any material to 
meet project requirements, or for any additional sampling or testing 
required. Additional tests may be performed by the Government at the 
discretion of the Contracting Officer; such Government testing will not 
relieve the Contractor of any testing responsibilities.

1.6.3.8   Material Safety Data Sheets

Submit Material Safety Data Sheets (MSDS) for all materials that are 
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regulated for hazardous health effects.  Prominently post the MSDS at the 
construction site. 

1.6.3.9   Mixture Designs

Provide a detailed report of materials and methods used, test results, and
the field test strength (fcr) for marine concrete required to meet
structural and durability requirements.

1.6.4   Sampling

The Contractor shall be responsible for conducting concrete production 
process control sampling and testing in compliance with this specification.

1.6.4.1   Ingredient Material Sampling

a. Cementitious material mill certificates and test reports shall be 
provided for each shipment.  Record the date delivered and quantity of 
material represented by the certificate.

b. Conduct and log aggregate moisture content at a minimum frequency of 
twice daily for each day's production.  Use of moisture sensors in 
storage bins is recommended practice, but does not satisfy this 
requirement.

c. Aggregate sampling for gradation and dry-rodded unit weight shall be 
conducted for each 100 tons delivered for use on the project, or 
portion thereof.

1.6.5   Reporting

1.6.5.1   Daily Inspection Reports

Contractor shall prepare daily inspection reports for all inspection 
activities such as base preparation, formwork preparation, reinforcement 
installation, concrete placement log, and temperature control activities.  
Submit sample forms and describe the procedure used to organize, archive, 
and retrieve inspection records in the Quality Program submittal.

1.6.5.2   Sampling Logs

Contractor shall maintain a concrete placement log as an electronic 
spreadsheet or database identifying each placement date, placement 
location, volume of concrete, batch ticket numbers, lot identification 
code, fresh concrete properties, compressive strength results, transport 
properties, inspection comments, and acceptance status. Contractor shall 
provide/transmit the concrete testing log to the Contracting Officer 
weekly.  The Contractor shall provide copies of supporting documents for 
any placement requested by the Contracting Officer immediately upon request.

1.6.5.3   Quality Control Data

The Contractor shall prepare, maintain, and report separate quality control 
charts illustrating the slump, temperature, air content, compressive 
strength test results, 28-day porosity, and Doh test results for each lot 
of each concrete mixture used on the project.
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1.8.5   Test Reports

Concrete Test Reports shall be identified by a sequential report 
identification code.  Each report shall identify the placement date, 
placement location, weather, name of testing technician, time of sampling, 
batch ticket number, fresh concrete test results, and hardened concrete 
test results.

1.6.6   Concrete Mixture Requirements

a.  Submit copies of test reports conforming to ASTM C1077 showing that the 
mixture has been successfully tested to produce concrete with the 
properties specified and that mixture will be suitable for the job 
conditions.  Test reports shall be submitted along with the concrete 
mixture proportions.  Obtain approval before concrete placement.

b.  Fully describe the processes and methodology whereby mixture 
proportions were developed and tested and how proportions will be 
adjusted during progress of the work to achieve, as closely as 
possible, the designated levels of relevant properties.

1.6.7   Silica Fume Manufacturer's Supplier Representative

Provide statement that the manufacturer's supplier representative will be 
present at batch plant to ensure proper mixture, including high range water 
reducer, and batching methods.  

1.6.8   Quality Assurance

Develop and submit for approval a quality control plan in accordance with 
the guidelines of ACI 121R and as specified herein.  The plan shall include 
plans for the concrete supplier, the reinforcing steel supplier, and 
installer and address aspects of the mix design, materials, and workmanship 
that may affect the ultimate performance of the structure.  Maintain a copy 
of ACI SP-15 and CRSI Manual of Practice at the project site.

1.6.9   Field Testing Technician and Testing Agency

Submit data on qualifications of proposed testing agency and technicians 
for approval by the Contracting Officer prior to performing any work.

a.  Work on concrete under this contract shall be performed by an ACI 
Concrete Field Testing Technician Grade 1 qualified in accordance with 
ACI SP-2 or equivalent.  Equivalent certification programs shall 
include requirements for written and performance examinations as 
stipulated in ACI SP-2.

b.  Testing agencies that perform testing services on reinforcing steel 
shall meet the requirements of ASTM E 329.

c.  Testing agencies that perform testing services on concrete materials 
shall meet the requirements of ASTM C 1077.

1.6.10   Mixture Designs

Provide a detailed report of materials and methods used, test results, and 
the field test strength (fcr) for marine concrete required to meet 
structural and durability requirements.
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1.6.11   Test Reports

1.6.11.1   Concrete Mixture Proportions

a.  Submit copies of test reports by independent test labs conforming to 
ASTM C 1077 showing that the mixture has been successfully tested to 
produce concrete with the properties specified and that mixture will be 
suitable for the job conditions.  Test reports shall be submitted along 
with the concrete mixture proportions.  Obtain approval before concrete 
placement.

b.  Fully describe the processes and methodology whereby mixture 
proportions were developed and tested and how proportions will be 
adjusted during progress of the work to achieve, as closely as 
possible, the designated levels of relevant properties.   

1.6.11.2   Fly Ash and Natural Pozzolan

Submit test results in accordance with ASTM C 618.  Submit test results 
performed within 6 months of submittal date.

1.6.11.3   Ground Granulated Blast-Furnace Slag

Submit test results in accordance with ASTM C 989 for ground granulated 
blast-furnace slag.  Submit test results performed within 6 months of 
submittal date.

1.6.11.4   Ultra Fine Fly Ash or Pozzolan

Submit test results in accordance with ASTM C 618 as a fly ash or Class N 
pozzolan with the following additional requirements:

a. The strength activity index at 28 days shall be at least 95 percent of 
the control.

b. The average particle size shall not exceed 6 microns.

c. The sum SiO2 plus Al2O3 plus Fe2O3 shall be greater than 77 percent.

Submit test results performed within 6 months of submittal date.

1.6.11.5   Silica Fume

Submit test results in accordance with ASTM C 1240 for silica fume.   Data 
shall be based upon tests performed within 6 months of submittal.

1.6.11.6   Aggregates

Submit test results for aggregate quality in accordance with ASTM C 33/C 33M, 
and the combined gradation curve proposed for use in the work and used in 
the mixture qualification, and ASTM C 295 for results of petrographic 
examination.  Where there is potential for alkali-silica reaction, provide 
results of tests conducted in accordance with ASTM C 1260.  Submit results 
of all tests during progress of the work in tabular and graphical form as 
noted above, describing the cumulative combined aggregate grading and the 
percent of the combined aggregate retained on each sieve.
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1.6.11.7   Admixtures

Submit test results in accordance with ASTM C 494/C 494M and 
ASTM C 1017/C 1017M for concrete admixtures, ASTM C 260 for air-entraining 
agent, and manufacturer's literature and test reports for corrosion 
inhibitor and anti-washout admixture.  Submitted data shall be based upon 
tests performed within 6 months of submittal.

1.6.11.8   Fiber-Reinforced Concrete

Test to determine flexural toughness index is met, in accordance with 
ASTM C 1116/C 1116M.

1.6.11.9   Cement

Submit test results in accordance with ASTM C 150/C 150M portland cement 
and/or ASTM C 595/C 595M and ASTM C 1157/C 1157M for blended cement.  
Submit current mil data.

1.6.11.10   Water

Submit test results in accordance with ASTM D 512 and ASTM D 516.

PART 2   PRODUCTS

2.1   CONCRETE

2.1.1   Strength

ACI 201.2R and ACI 211.1.  For structural elements in a marine environment, 
adjust the concrete 28-day design strength to produce concrete of minimum 
design strength (f'c) of 4000 psi.  

The minimum required average compressive strength (f'cr) shall exceed the 
specified design strength (f'c) as per ACI 301.

Special Note: The compressive strength resulting from concrete mixtures 
meeting the project durability requirements may exceed the required 
structural compressive strength.

2.1.2   Contractor-Furnished Mixture Proportions

a.  Strength.  Strength requirements shall be based on 28-day compressive 
strength determined on 6 by 12 inch cylindrical specimens in accordance 
with ASTM C 39/C 39M.  The specified compressive strength of the 
concrete (f'c) for each portion of the structure shall meet the 
requirements in the contract documents.

b.  The mixture proportions and Water-Cementitious Materials Ratio for 
marine concrete shall be developed by the Contractor to produce the 
design strength (f'c) and to provide durability, workability, and 
mixture consistency to facilitate placement, compaction into the forms 
and around reinforcement without segregation or bleeding.  The 
requirements for durability consideration specified in Table 1 and 
shall be incorporated in the mixture proportions.  Maximum water cement 
ratio of 0.4 with a minimum total combined quantity of portland cement 
and cementitious material(s) of 675 pounds.
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                          Table 1 - Concrete Quality Requirements

Supplemental Cementitious Materials Content. The concrete mixture shall 
contain one of the supplemental cementitious materials listed below, or a 
linear combination thereof.

                                         Minimum      Maximum
Supplementary Cementitious Material      Content      Content  
Class N Pozzolan or Fly Ash: Class C or F 
                                   
SiO2 + Al2O3 + Fe2O3                    30 percent   40 percent
SiO2 + Al2O3 + Fe2O3                    25 percent   40 percent
SiO2 + Al2O3 + Fe2O3                    20 percent   40 percent
SiO2 + Al2O3 + Fe2O3                    15 percent   40 percent
Ultra fine fly ash/Pozzolan             7 percent   16 percent
Ground granulated blast-furnace slag   40 percent   50 percent
Silica fume                             7 percent    8 percent

c.  One mechanism of material deterioration that results in cracking is the 
formation of expansive compounds formed either by aggregate reactivity 
to cement alkali or by chemical reactions between elements of seawater 
and the hydrated cement paste. As such, the selection of aggregates 
(coarse and fine) shall present a low risk to producing expansive 
by-products due to chemical reactions. Maximum allowable expansion is 
0.08 percent at 14 days per ASTM C 1260. If this is not met, then 
maximum allowable expansion for the proposed concrete mixture/s shall 
be 0.08 percent at 14 days per ASTM C 1567. All aggregate sources shall 
be tested. Also, provide documentation that the aggregate has no 
history of chemical deterioration in concrete. All data shall be no 
more than 90 days old at the time of submittal.

d.  Shrinkage Limits of Mixture Designs. The procedures of the length 
change test (free shrinkage test) shall be in accordance with the 
ASTM C157/C157M as modified by ACI 364.3R.  The maximum shrinkage 
requirement at 28 days should not exceed 0.045% (450 millions).  

Test procedures and test specimens shall conform to the following:

The "Drying Shrinkage" specimen shall be fabricated, cured, dried and 
measured in the manner outlined in ASTM C 157/C 157M and modified as 
follows: 

Specimens shall be removed from molds at an age of 23 hours plus or 
minus 1 hour after trial batching, shall be placed immediately in 
lime-saturated water at 73 degrees F plus or minus 1 degrees F for at 
least 30 minutes, and shall be measured within 30 minutes thereafter to 
determine original length, then submerged in lime-saturated water at 73 
degrees F plus or minus 3 degrees F.

Measurement to determine expansion expressed as a percentage of 
original length shall be made at age 7 days. This length at age 7 days 
shall be the base length for drying shrinkage calculations. Specimens 
then shall be stored immediately in a humidity control room maintained 
at 73 degrees F plus or minus 3 degrees F and 50 percent plus or minus 
4 percent relative humidity for the remainder of the test.

Measurement to determine shrinkage as a percentage of base length shall 
be made and reported separately for concrete age of 7, 14, 21, and 49 
days.  
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e.  The maximum mass of fly ash, natural pozzolans, ground granulated 
blast-furnace slag, or silica fume that is included in the calculation 
of water-to-cementitious materials ratio shall not exceed the following 
limits: 

(1)  Fly ash shall not be used for more than 40 percent by mass of the 
cementitious material.  The fly ash and other pozzolans present in 
a Type IP or IPM blended cement, ASTM C 595/C 595M, shall be 
included in the calculated percentage.

(2)  The weight of ground granulated blast-furnace slag conforming to 
ASTM C 989 shall not exceed 50 percent of the weight of cement.  
The slag used in manufacture of a Type IS or ISM blended hydraulic 
cement conforming to ASTM C 595/C 595M shall be included in the 
calculated percentage.  Higher percentage of ground granulated 
blast-furnace slag may be used if tests are made using actual job 
materials to ascertain the early and later age strengths and 
durability performance specified, and the use is approved by the 
Contracting Officer

(3)  The maximum silica fume content shall not exceed 8 percent by 
mass of the cementitious material.  The silica fume shall 
originate from the manufacture of silicon metal and ferro-silicon 
alloys.  A high-range water reducer shall be used with silica fume 
for proper dispersion of the silica fume. Several factors affect 
the proper dispersion of condensed silica fume. The Contractor is 
responsible to assure that cured concrete does not contain 
undispersed clumps of silica fume that may undergo chemical 
reaction in the concrete.

(4)  The minimum amount of portland cement is 50 percent of the total 
mass of cementitious material.

g.  Air Content.  Concrete will be subject to destructive exposure (other 
than loading and wear in a passive environment) such as freezing and 
thawing, severe weathering, or deicing chemicals and shall be air 
entrained conforming to the air limits specified in ACI 301. 

h.  Electrical Conductivity.  The concrete mixture shall be proportioned to 
have, provides a rapid indication
of concrete’s ability to resist chloride ion
penetration.

i.  Slump.  The concrete mixture shall be proportioned to have, at the 
point of deposit, a maximum slump of 4 inches as determined by 
ASTM C 143/C 143M.  Where an ASTM C 494/C 494M, Type F or G admixture 
is used, the slump after the addition of the admixture shall be no less 
than 6 inches nor greater than 8 inches.  Slump tolerances shall comply 
with the requirements of ACI 117.

NOTE: Higher percentage of Fly Ash and ground granulated blast-furnace slag 
may be used if tests are made using actual job materials to ascertain the 
early and later age strengths and durability performance specified, and the 
use is approved by the Contracting Officer.

SECTION 03 31 29.00 21  Page 13



CEP-175 and Z-308 Bulkhead Repairs 1370817

2.2   MATERIALS

2.2.1   Cement

ASTM C 150/C 150M, Type II and/or ASTM C 595/C 595M, Type IP(MS) or IS(MS) 
and ASTM C 1157/C 1157M, Type MS blended cement except as modified herein.  
A Type II or blended-hydraulic cement is appropriate for exposure to 
seawater to resist "moderate sulfate attack" and should have a tricalcium 
aluminate (C3A) content of 6 to 8 percent. A maximum cement-alkali content 
of 0.60 percent Na2O (sodium oxide)equivalent is recommended to avoid 
deterioration caused by ASR. The use of Type I cement is not acceptable in 
a marine environment. Cements marked Type I/II may be used provided that 
they comply with all criteria for ASTM C 150/C 150M Type II or 
blended-hydraulic cements listed above.Blended cements shall consist of a 
mixture of ASTM C 150/C 150M cement and one of the following materials:  
ASTM C 618 pozzolan or fly ash, or ASTM C 989 ground granulated 
blast-furnace slag.  Use one manufacturer for each type of cement, ground 
slag, fly ash, and pozzolan.

2.2.1.1   Fly Ash and Pozzolan

ASTM C 618, Type N, F, or C, except that the maximum allowable loss on 
ignition shall be 3 percent and total alkalis (sum of sodium and potassium 
oxides) should not exceed 3 percent. Class C ash should have a sum of 
silicon dioxide, aluminum oxide and iron oxide equal to or greater than 65 
percent. Add with cement.

2.2.1.2   Ground Granulated Blast-Furnace Slag

ASTM C 989, Grade 120.

2.2.1.3   Silica Fume

ASTM C 1240.

2.2.2   Water

Water shall comply with the requirements of ASTM C 94/C 94M and the 
chloride and sulfate limits in accordance with ASTM D 512 and ASTM D 516.  
Mixing water shall not contain more than 500 parts per million of chlorides 
as Cl and not more than 1000 parts per million of sulfates as SO4.  Water 
shall be free from injurious amounts of oils, acids, alkalies, salts, and 
organic materials.  Where water from reprocessed concrete is proposed for 
use in the work, submit results of tests to verify that the treatment has 
negated adverse effects of deleterious materials.

2.2.3   Aggregates

ASTM C 33/C 33M, except as modified herein.

a.  The combined aggregates in the mixture (coarse, fine, and blending 
sizes) shall be well graded from the coarsest to the finest with not 
more than 18 percent nor less than 8 percent, unless otherwise 
permitted, of the combined aggregate retained on any individual sieve 
with the exceptions that the No. 50 may have less than 8 percent 
retained, sieves finer than No. 50 shall have less than 8 percent 
retained, and the coarsest sieve may have less than 8 percent 
retained.  Use blending sizes where necessary, to provide a well graded 
combined aggregate.  Reports of individual aggregates shall include 
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standard concrete aggregate sieve sizes including 1-1/2 inches, one inch,
 3/4 inch, 1/2 inch, 3/8 inch, No. 4, No. 8, No. 16, No. 30, No. 50, and
 No. 100.

b.  Provide aggregates for exposed concrete from one source. Aggregate 
reactivity shall be limited per paragraph 2.1.2. Provide aggregate 
containing no deleterious material properties as identified by 
ASTM C 295.

c.  Where a size designation is indicated, that designation indicates the 
nominal maximum size of the coarse aggregate.

d.  Current data is required. Current data means data shall be not more 
than 180 days from the date of concrete mixture submittal.

2.2.4   Nonshrink Grout

ASTM C 1107/C 1107M.

2.2.5   Admixtures

a.  Provide chemical admixtures that comply with the requirements shown 
below and in accordance with manufacturer's recommendations, and 
appropriate for the climatic conditions and the construction needs.  Do 
not use calcium chloride or admixtures containing chlorides from other 
than impurities from admixture ingredients.

b.  Provide maximum concentrations of corrosion-inducing chemicals as shown 
in Table 2 below.  For concrete that may be in contact with 
prestressing steel tendons, the concentration shall not exceed 60 
percent of the limits given in Table 2.  

Table 2 - Limits on Corrosion-Inducing Chemicals

    Chemical*           Limits, Percent**         Test Method         

    Chlorides                0.10                ASTM D 512
    Fluorides                0.10                ASTM D 1179
    Sulphites                0.13                ASTM D 1339
    Nitrates                 0.17                ASTM D 3867
                                                                     
         *  Limits refer to water-soluble chemicals
         ** Limits are expressed as a percentage of the mass of the total
            cementitious materials.

c.  Provide anti-washout admixtures for all concrete placement below 
elevation +2.5' with a proven record of performance and compatible with 
the chosen cement.  If no water is present in the formwork anti-washout 
admixture is not required.

d.  The total alkali content shall not increase the total sodium-oxide 
equivalent alkali content of the concrete by more than 0.5 lb/yd3.

2.2.5.1   Air Entraining Admixture

Provide air entraining admixtures conforming to ASTM C 260.  Provide the 
admixture of such a type and dosage that the total air content in the 
hardened concrete can be readily maintained at 5.5 percent plus/minus 1.5 
percent unless maximum aggregate size is greater than 1-1/2 inches. Then 
the total air content shall be lowered to 4.0 percent plus/minus 1.5 
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percent. 

2.2.5.2   Accelerating

ASTM C 494/C 494M, Type C.

2.2.5.3   Retarding

ASTM C 494/C 494M, Type B, D, or G.

2.2.5.4   Water Reducing

ASTM C 494/C 494M, Type A, E, or F.

2.2.5.5   High Range Water Reducer (HRWR)

ASTM C 494/C 494M, Type F and ASTM C 1017/C 1017M.

2.2.5.6   Corrosion Inhibitor Admixture

Corrosion inhibitor shall be 30 percent water solution of calcium nitrite. 
Allow for the free water in the admixture within the total water in 
concrete mixture. Accelerating and set adjusted versions are acceptable, 
however, the concrete set time effects and mixture workability shall be 
considered. Refer to admixture manufacturer recommendations for dosage for 
chloride protection levels.

2.2.6   Materials for Forms

Provide wood, plywood, or steel.  Use plywood or steel forms where a smooth 
form finish is required.  Lumber shall be square edged or tongue-and-groove 
boards, free of raised grain, knotholes, or other surface defects.  
Plywood:  PS-1, B-B concrete form panels or better.  Steel form surfaces 
shall not contain irregularities, dents, or sags.

2.2.6.1   Form Ties and Form-Facing Material

a.  If a form tie system is utilized, all coil bolts, coil rod, span ties. 
or other coil thread products must have proper coil penetrations and 
manufactured of 316 stainless steel that does not leave any portion 
after break-off or removal closer than 3 inches from the exposed 
surface.  Do not use stainless steel wire alone.  Form ties and 
accessories shall not reduce the effective cover of the reinforcement.

b.  Form-facing material shall be structural plywood or other material that 
can absorb air trapped in pockets between the form and the concrete and 
some of the high water-cementitious materials ratio surface paste.  
Maximum use is three times.  Provide forms with a form treatment to 
prevent bond of the concrete to the form.

c.  As an alternate to using an absorptive wood form contact face as a form 
liner, use a Controlled Permeability Formliner in strict accordance 
with the manufacturer's recommendations.

2.2.7   Reinforcement

2.2.7.1   Reinforcing Bars

 ACI 301 unless otherwise specified and shall meet the design yield 
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strength and ductility requirements. Deformed reinforcing bars meeting the 
requirements of  ASTM A615/A615M with the bars marked A; ASTM A767/A767M 
Class 1 galvanized; epoxy coated, ASTM A775/A775M; ASTM A1035/A1035M MMFX2 
bars; or other approved reinforcing material shall be permitted for use in 
the cast-in-place concrete system.

The reinforcing selected shall match the structural properties of the 
reinforcing specified.  Alternative reinforcing bars shall have similar 
structural properties to the specified reinforcing and may be used with the 
Contracting Officers approval.

2.2.7.1.1   Reinforcement and Protective Coating

Provide coating manufacturer's and coating applicator's test data sheets 
certifying that applied coating meets the requirements of the concrete 
system. Extensions to the corrosion propagation period may be approved by 
the Contracting Officer based on evidence provided by the Contractor and 
reviewed by the Design Manager on a case-by-case basis.

2.2.7.2   Mechanical Reinforcing Bar Connectors

ACI 301.  Provide 125 percent minimum yield strength of the reinforcement 
bar.  Coat connectors in accordance with the same requirements as 
reinforcing bars.

2.2.7.3   Welded Wire Fabric

ASTM A 185/A 185M or ASTM A 497/A 497M.  Provide flat sheets of welded wire 
fabric for walls and slabs. Coat connectors in accordance with the same 
requirements as reinforcing bars. 

2.2.7.4   Wire

ASTM A 82/A 82M or ASTM A 496/A 496M. Galvanized.

2.2.7.5   Fiber-Reinforced Concrete

Provide fiber-reinforced concrete in accordance with ASTM C 1116/C 1116M, 
Type III, synthetic fiber-reinforced concrete, and as follows.  Synthetic 
reinforcing fibers shall be 100 percent virgin polypropylene fibrillated 
fibers.  Fibers shall have a specific gravity of 0.9, a minimum tensile 
strength of 70 ksi, graded per manufacturer, and specifically manufactured 
to an optimum gradation for use as concrete secondary reinforcement.  A 
minimum of 1.5 pounds of fibers per cubic yard of concrete shall be used.  
Fibers shall be added at the batch plant.  Toughness indices shall meet 
requirements for performance Level I.

2.2.8   Materials for Curing Concrete

2.2.8.1   Impervious Sheeting

ASTM C 171; waterproof paper, clear or white polyethylene sheeting, or 
polyethylene-coated burlap.

2.2.8.2   Pervious Sheeting

AASHTO M 182.
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2.2.9   Expansion Joint Filler

ASTM D 1751 or ASTM D 1752, water resistant, non absorption filler for 
submerged use, thickness as indicated.

2.2.10   Joint Sealants

2.2.10.1   Horizontal Surfaces, 3 Percent Slope, Maximum

ASTM D 1190 or ASTM C 920, Type M, Class 25, Use T.

2.2.10.2   Vertical Surfaces Greater Than 3 Percent Slope

ASTM C 920, Type M, Grade NS, Class 25, Use T.  

2.2.11   Polyvinylchloride Waterstops

Thermoplastic Vulcanizate (TPV) Waterstop shall conform
to EPA Title 40 CFR Section 265.193. The suitability
of the waterstop for a specific application should
be determined by specific testing for that particular
requirement per .ASTM D471.

Thermoplastic Vulcanizate (TPV) Waterstop shall be independently
certified for use in potable water per NSF/
ANSI Standard 61. Third-party certified documentation
to be provided by the manufacturer.

Property     Test Method       Minimum Requirements

Specific      ASTM D792              0.96 
Gravity
 
Shore A       ASTM D2240        90±3 at 25°C (77°F)
Hardness
(5 sec.)

Tensile       ASTM D412             2,300 psi
Strength

Ultimate      ASTM D412              530%   
Elongation

100% Modulus  ASTM D746            1,000 psi  

Tear Strength ASTM D624       278 pli at 25°C (77°F)

Compression   ASTM D395        29% at 25°C (77°F)
Set

Brittle Point ASTM D746          -73°C (-164°F)

Ozone         ASTM D1171     Passed, no cracking at
500 pphm        
Resistance

2.2.12   Epoxy Bonding Compound

ASTM C 881/C 881M.  Provide Type I for bonding hardened concrete to 
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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.

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 
Contracting Officer of unsatisfactory preparation before processing.

Check field dimensions before beginning installation.  If dimensions vary 
too much from design dimensions for proper installation, notify Contracting 
Officer and wait for instructions before beginning installation.

3.1.1   Subgrade Under 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.

3.2   FORMS

a. Comply with ACI 301.  Concrete for retaining wall footing only may be 
placed in excavations without forms upon inspection and approval by the 
Contracting Officer.  Excavation width shall be a minimum of 4 inches 
greater than indicated.  Set forms rigidly, 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.  
Forms submerged in water shall be watertight. 

b. ACI 301.  Set retaining wall and sheet pile fascia wall 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.

c. 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.

d. Provide formwork with clean-out openings to permit inspection and 
removal of debris.  Formwork shall be gasketed or otherwise rendered 
sufficiently tight to prevent leakage of paste or grout under heavy, 
high-frequency vibration.  Use a release agent that does not cause 
surface dusting.  Limit reuse of plywood to no more than three times.  
Reuse may be further limited by the Contracting Officer if it is found 
that the pores of the plywood are clogged with paste so that the wood 
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does not absorb air and some of the high water-cementitious materials 
ratio paste that may be trapped in pockets between the form and the 
concrete.

e. 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.  Footing may be poured on 
properly prepared subgrade, but sides for walls shall be formed.

f. Remove standing water without washing over freshly deposited concrete.  
Divert flow of water through side drains provided for such purpose.

g. Remove standing water without washing over freshly deposited concrete.  
Divert flow of water through side drains provided for such purpose.

h. Patch form tie holes with a nonshrink patching material in accordance 
with the manufacturer's recommendations and subject to approval.

3.2.1   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.

3.2.2   Removal of Forms and Supports

After placing concrete, forms shall remain in place for the time periods 
specified in ACI 347, except for concrete placed underwater, forms shall 
remain in place 48 hours.  Prevent concrete damage during form removal.

3.2.2.1   Special Requirements for Reduced Time Period

Forms may be removed earlier than specified if ASTM C 39/C 39M test results 
of field-cured samples from a representative portion of the structure or 
other approved and calibrated non-destructive testing techniques show that 
the concrete has reached a minimum of 85 percent of the design strength.

3.2.3   Reshoring

Do not allow construction loads to exceed the superimposed load which the 
structural member, with necessary supplemental support, is capable of 
carrying safely and without damage.  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 
load-bearing members may be stripped after 4 days if loads are not applied 
to the members.  After forms are removed, slabs and beams over 10 feet in 
span and cantilevers over 4 feet shall be reshored for the remainder of the 
specified time period in accordance wit paragraph entitled "Removal of 
Forms and Supports."  Perform reshoring operations to prevent subjecting 
concrete members to overloads, eccentric loading, or reverse bending.  
Reshoring elements shall have the same load-carry capabilities as original 
shoring and shall be spaced similar to original shoring.  Firmly secure and 
brace reshoring elements to provide solid bearing and support.

3.3   PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS

ACI 301.  Remove rust, scale, oil, grease, clay, or foreign substances from 
reinforcing that would reduce the bond from reinforcing.  Do not tack 
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weld.  Inspect placed steel reinforcing for coating damage prior to placing 
concrete.  Repair all visible damage.

3.3.1   Reinforcement Supports

Place reinforcement and secure with non-magnetic, noncorrodible chairs, 
spacers, or metal hangers.  Support reinforcement on the ground with 
concrete or other noncorrodible material, having a compressive strength 
equal to or greater than the concrete being placed and having a 
permeability equal or less than the concrete being placed.  Masonry bricks, 
blocks, pavers, or similar shall not be used.  

ASTM A775/A775M.  Rest epoxy-coated reinforcing bars supported from 
formwork on coated wire bar supports, or on bar supports made of dielectric 
material or other acceptable material.  Coat wire bar supports with 
dielectric material, compatible with concrete, for a minimum distance of 2 
inches from the point of contact with the epoxy-coated reinforcing bars.  
Reinforcing bars used as support bars must be epoxy coated.  Spreader bars, 
where used, must be epoxy coated.  Make proprietary combination bar clips 
and spreaders used in construction with epoxy-coated reinforcing bars 
corrosion resistant or coated with dielectric material.  Tie epoxy-coated 
bars with plastic-coated tie wire; or other materials acceptable to the 
Contracting Officer.

3.3.2   Epoxy Coated Reinforcing

Epoxy Coated Reinforcing must meet the requirements of ASTM A775/A775M 
including Appendix X1, "Guidelines for Job Site Practices" except as 
otherwise specified herein.

3.3.2.1   Epoxy Coated Reinforcing Steel Placement and Coating Repair

Fabrication and handling of epoxy coated reinforcement shall be in 
accordance with ASTM D3963  Carefully handle and install bars to minimize 
job site patching.  Use the same precautions as described in paragraph for 
reinforcement delivery, handling, and storage when placing coated 
reinforcement.  Do not drag bars over other bars or over abrasive 
surfaces.  Keep bar free of dirt and grit.  When possible, assemble 
reinforcement as tied cages prior to final placement into the forms.  
Support assembled cages on padded supports.  It is not expected that coated 
bars, when in final position ready for concrete placement, are completely 
free of damaged areas; however, excessive nicks and scrapes which expose 
steel is cause for rejection.  Criteria for defects which require repair 
and for those that do not require repair are as indicated.  Inspect for 
defects and provide required repairs prior to assembly.  After assembly, 
reinspect and provide final repairs.

a.  Immediately prior to application of the patching material, manually 
remove any rust and debonded coating from the reinforcement by suitable 
techniques employing devices such as wire brushes and emery paper.  
Exercise cars during this surface preparation so that the damaged areas 
are not enlarged more than necessary to accomplish the repair.  Clean 
damaged areas of dirt, debris, oil, and similar materials prior to 
application of the patching material.

b.  Do repair and patching in accordance with the patching material 
manufacturer's recommendations.  These recommendations, including cure 
times, must be available at the job site at all times.

SECTION 03 31 29.00 21  Page 21



CEP-175 and Z-308 Bulkhead Repairs 1370817

c.  Allow adequate time for the patching materials to cure in accordance 
with the manufacturer's recommendation prior to concrete placement.

d.  Rinse placed reinforcing bars with fresh water to remove chloride 
contamination prior to placing concrete.

3.3.3   Splicing

As indicated.  For splices not indicated, ACI 301.  Do not splice at points 
of maximum stress.  Overlap welded wire fabric the spacing of the cross 
wires, plus 2 inches.  AWS D1.4/D1.4M.  Welded splices shall be approved 
prior to use.

3.3.4   Cover

Uniform, high quality concrete cover over the steel reinforcement is 
critically important for long-term durability. The cover to the principal 
reinforcing bars shall be as identified. ACI 117 shall be used for 
tolerances of concrete cover.

3.3.5   Setting Miscellaneous Material

Place and secure anchors, 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.  Electrically isolate 
exposed steel work and its anchor systems from the primary steel 
reinforcement with at least 2 inches of concrete.  Take particular care to 
ensure against corrosion on edges and horizontal surfaces.  

3.3.6   Construction Joints

Locate joints as indicated.  Continue reinforcement across joints unless 
otherwise indicated. Final joint locations are subject to Government 
approval or substantiating calculations from the Contractor.

3.3.7   Expansion Joints

Provide expansion joint as indicated.  Make expansion joints 1/2 inch wide 
unless indicated otherwise.  Fill expansion joints with preformed joint 
filler material.  Completely fill joints exposed to weather with joint 
filler material and continuous joint sealant.  Do not extend reinforcement 
or other embedded metal items bonded to the concrete through any expansion 
joint unless an expansion sleeve or grease is used.  Protect joints from 
intrusion of all foreign matter.

3.3.8   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, support bars 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 
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appropriate accessories.

Handle epoxy-coated reinforcing bars carefully to prevent damage to the 
coating.  Use plastic-coated tie wire and supports of a type to prevent 
damage to the reinforcing bars.

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 
construction loads.

Equip supports on ground and similar surfaces with sand-plates.

Support welded wire fabric as required for reinforcing bars.

Secure reinforcements to supports by means of coated tie wire. Wire 
must not less than 16 gage and compatible with the epoxy coated 
reinforcement.

With the exception of temperature reinforcement, tied to main steel 
approximately 24 inches on center, reinforcement must be accurately 
placed, securely tied at intersections with 18-gage coated 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.

3.3.9   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.

3.3.10   Concrete Protection for Reinforcement

Concrete protection must be in accordance with the ACI/MCP-3 and ACI/MCP-4.

3.4   BATCHING, MEASURING, MIXING, AND TRANSPORTING CONCRETE

ASTM C 94/C 94M, ACI 301, and ACI 304R, except as modified herein.  
Batching equipment shall 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 tickets imprinted with mix identification, batch size, 
batch design and measured weights, moisture in the aggregates, and time 
batched for each load of ready mix concrete.  When a pozzolan is batched 
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cumulatively with the cement, it shall be batched after the cement has 
entered the weight hopper.

3.4.1   Measuring

Make measurements at intervals as specified in paragraphs entitled 
"Sampling" and "Testing."

Adjust batch proportions to replicate the mixture design using methods 
provided in the approved quality assurance plan.  Base the adjustments on 
results of tests of materials at the batch plant for use in the work.  
Maintain a full record of adjustments and the basis for each.

3.4.2   Mixing

ASTM C 94/C 94M and ACI 301.  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 85 degrees F.  Reduce mixing time and place concrete within 60 
minutes if the air temperature is greater than 85 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.  If time of 
discharge exceeds time required by ASTM C 94/C 94M, submit a request along 
with description of precautions to be taken.  If the entrained air content 
falls below the specified limit, add a sufficient quantity of admixture to 
bring the entrained air content within the specified limits.  Dissolve 
admixtures in the mixing water and mix in the drum to uniformly distribute 
the admixture throughout the batch.

3.4.3   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 as directed.

3.5   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 unless 
antiwashout agent is included.  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 2 feet from the point of discharge.  
Place concrete in one continuous operation from one end of the structure 
towards the other or lifts for vertical construction.  Pours shall be 
continuous between construction or expansion joints.

3.5.1   Vibration

Comply with the requirements of ACI 309R and ASTM A 934/A 934M using 
vibrators with a minimum frequency of 9000 vibrations per minute (VPM).  
Use only high cycle or high frequency vibrators.  Motor-in-head 60 cycle 
vibrators may not be used.  For walls and deep beams, use a minimum of two 
vibrators with the first to melt down the mixture and the second to 
thoroughly consolidate the mass.  Provide a spare vibrator at the casting 
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site whenever concrete is placed.  Place concrete in 18 inch maximum 
vertical  lifts.  Insert and withdraw vibrators approximately18 inches 
apart.  Penetrate at least 8 inches into the previously placed lift with 
the vibrator when more than one lift is required.  Extract the vibrator 
using a series of up and down motions to drive the trapped air out of the 
concrete and from between the concrete and the forms.

3.5.2   Pumping

ACI 304R and ACI 304.2R.  Pumping shall not result in separation or loss of 
materials nor cause interruptions sufficient to permit loss of plasticity 
between successive increments.  Loss of slump in pumping equipment shall 
not exceed 2 inches.  Do not use pipe made of aluminum or aluminum alloy.  
Avoid rapid changes in pipe sizes.  Limit maximum size of coarse aggregate 
to 33 percent of the diameter of the pipe.  Maximum size of well rounded 
aggregate shall be limited to 40 percent of the pipe diameter.  Take 
samples for testing at both the point of delivery to the pump and at the 
discharge end.

3.5.3   Cold Weather

ACI 306.1.  Do not allow concrete temperature to decrease below 50 degrees F.  
Obtain approval prior to placing concrete when 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 5 degrees F in any 
one hour and 50 degrees F per 24 hours after heat application.

3.5.4   Hot Weather

ACI 305R.  Maintain required concrete temperature using Figure 2.1.5, 
"Effect of Concrete Temperatures, Relative Humidity, and Wind Velocity on 
the Rate of Evaporation of Surface Moisture From Concrete" in  ACI 305R 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. If the 
evaporation rate exceeds 0.1 pound of water per square foot per hour, fog 
spray the exposed concrete surfaces until active moist curing is applied.  
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.

3.5.5   Depositing Concrete Under Water

ACI 301 methods and equipment used shall prevent the washing of the cement 
from the mixture, minimize the formation of laitance, prevent the flow of 
water through the concrete before it has hardened, and minimize disturbance 
to the previously placed concrete. Preemie, if used, shall be watertight 
and sufficiently large to permit a free flow of concrete. Keep the 
discharge end continuously submerged in fresh concrete. Keep the shaft full 
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of concrete to a level well above the water surface. Discharge and spread 
the concrete by raising the tremie to maintain a uniform flow. Place 
concrete without interruption until the top of the fresh concrete is at the 
required height.

3.6   SURFACE FINISHES EXCEPT FLOOR, SLAB, AND PAVEMENT

3.6.1   Defects

Repair formed surfaces by removing minor honeycombs, pits greater than one 
square inch surface area or 0.25 inch maximum depth, or otherwise defective 
areas.  Provide edges perpendicular to the surface and patch with nonshrink 
grout.  Patch tie holes and defects when the forms are removed.  Concrete 
with extensive honeycomb including exposed steel reinforcement, cold 
joints, entrapped debris, separated aggregate, or other defects which 
affect the serviceability or structural strength will be rejected, unless 
correction of defects is approved.  Obtain approval of corrective action 
prior to repair.  The surface of the concrete shall not vary more than the 
allowable tolerances of ACI 347.  Exposed surfaces shall be uniform in 
appearance and finished to a smooth form finish unless otherwise indicated.

3.6.2   Not Against Forms (Top of Walls or Caps)

Finish surfaces not otherwise specified with wood floats to even surfaces, 
and match adjacent finishes.

3.6.3   Formed Surfaces

3.6.3.1   Tolerances

ACI 117 and as indicated.

3.6.3.2   As-Cast Rough Form

Provide for surfaces not exposed to public view.  Patch holes and defects 
and level abrupt irregularities.  Remove or rub off fins and other 
projections exceeding 0.25 inch in height.

3.6.3.3   As-Cast Form

Provide form facing material producing a smooth, hard, uniform texture on 
the concrete.  Arrange facing material in an orderly and symmetrical manner 
and keep seams to a practical minimum.  Support forms as necessary to meet 
required tolerances.  Material with raised grain, torn surfaces, worn 
edges, patches, dents, or other defects which will impair the texture of 
the concrete surface shall not be used.  Patch tie holes  and defects and 
completely remove fins.

3.7   FINISHES FOR HORIZONTAL CONCRETE SURFACES

3.7.1   Finish

ACI 301.  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 excess water off or remove by absorption with porous 
materials.  Do not use dry cement to absorb bleedwater.
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3.7.1.1   Floated

Where not otherwise specified.  After the concrete has been placed, 
consolidated, struck off, and leveled, do  not work the concrete further, 
until ready for floating.  Whether floating with a wood, magnesium, or 
composite hand float, with a bladed power trowel equipped with float shoes, 
or with a powered disc, float shall begin when the surface has stiffened 
sufficiently to permit the operation.

3.7.1.2   Concrete Containing Silica Fume

Finish using magnesium floats or darbies.  Finish using techniques 
demonstrated in the sample installation.

3.8   CURING AND PROTECTION

a.  ACI 301 and ACI 308R unless otherwise specified.  Prevent concrete from 
drying by misting surface of concrete.  Begin curing immediately 
following final set.  Avoid damage to concrete from vibration created 
by blasting, pile driving, movement of equipment in the vicinity, 
disturbance of formwork or protruding reinforcement, by rain or running 
water, adverse weather conditions, and any other activity resulting in 
ground vibrations.  Protect concrete from injurious action by sun, 
rain, flowing water, frost, mechanical injury, tire marks, and oil 
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 specified herein for the 
remaining portion of the curing period.  Provide moist curing for those 
areas receiving liquid chemical sealer-hardener or epoxy coating.  For 
concrete slabs or wide beams containing silica fume, fog spray and 
install wind breaks to ensure 100 percent relative humidity until wet 
curing is started.

3.8.1   Moist Curing

Remove water without erosion or damage to the structure.

3.8.1.1   Ponding or Immersion

Continually immerse the concrete throughout the curing period.  Water shall 
not be 20 degrees F less than the temperature of  the concrete.  For 
temperatures between 40 and 50 degrees F, increase the curing period by 50 
percent.

3.8.1.2   Fog Spraying or Sprinkling

Apply water uniformly and continuously throughout the curing period.  For 
temperatures between 40 and 50 degrees F, increase the curing period by 50 
percent.

3.8.1.3   Pervious Sheeting

Completely cover surface and edges of the concrete with two thicknesses of 
wet sheeting.  Overlap sheeting 6 inches over adjacent sheeting.  Sheeting 
shall be at least as long as the width of the surface to be cured.  During 
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application, do not drag the sheeting over the finished concrete nor over 
sheeting already placed.  Wet sheeting thoroughly and keep continuously wet 
throughout the curing period.

3.8.2   Curing Periods

Moist cure concrete using potable water for a minimum of 7 days.  Continue 
additional curing for a total period of 21 days.  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.  The materials and methods of 
curing shall be subject to approval by the Contracting Officer.

3.9   FIELD QUALITY CONTROL

Field quality control is the responsibility of the Contractor. All plastic 
concrete properties are to be monitored and controlled to meet the 
Contractor's constructability demands. 

3.9.1   Sampling

a.  ASTM C 172.  Collect samples of fresh concrete to perform tests 
specified.  ASTM C 31/C 31M for making test specimens.

b.  Sample concrete on a random basis except where a batch appears to be 
deficient and the test can be used to verify the observed deviation.  
Identify samples so taken in a manner that they can be distinguished 
from other samples.  Obtain six 6 by 12 inch samples for each 100 cubic 
yards, or fraction thereof, of each design mixture of concrete placed 
in any one day.  When the total quantity of concrete with a given 
design mixture is less than 50 cubic yards, the strength tests may be 
waived by the Contracting Officer, if in his judgment, adequate 
evidence of satisfactory strength is provided. 

3.9.2   Testing

3.9.2.1   Slump Tests

ASTM C 143/C 143M.  Take concrete samples during concrete placement.  The 
maximum slump may be increased as specified with the addition of an 
approved high range water reducing (HRWR) admixture provided that the 
water-cementitious ratio is not exceeded.  Perform tests at commencement of 
concrete placement, when test cylinders are made, and for each batch 
(minimum) or every 10 cubic yards (maximum) of concrete.

3.9.2.2   Temperature Tests

a.  Test the concrete delivered and the concrete in the forms.  Perform 
tests in hot or cold weather conditions below 50 degrees F and above 80 
degrees F for each batch (minimum) or every 10 cubic yards (maximum) of 
concrete, until the specified temperature is obtained, and whenever 
test cylinders and slump tests are made.

b.  Determine temperature of each composite sample in accordance with 
ASTM C 1064/C 1064M.  When the average of the highest and lowest 
temperature during the period from midnight to midnight is expected to 
drop below 40 degrees F for more than 3 successive days, concrete shall 
be delivered to meet the following minimum temperature at the time of 
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placement:

(1)  55 degrees F for sections less than 12 inches in the least 
dimension

(2)  50 degrees F for sections 12 to 36 inches in the least dimension

(3)  45 degrees F for sections 36 to 72 inches in the least dimension

(4)  40 degrees F for sections greater than 72 inches in the least 
dimension

c.  The minimum requirements may be terminated when temperatures above 50 
degrees F occur during more than half of any 24 hour duration.  The 
temperature of concrete at time of placement shall not exceed 90 
degrees F.

3.9.2.3   Compressive Strength Tests

ACI 214R tests for strength - conduct strength tests of concrete during 
construction in accordance with the following procedures:

a.  Mold and cure six 6 by 12 inch cylinders from each sample taken in 
accordance with ASTM C 31/C 31M.  Prevent evaporation and loss of water 
from the specimen.

b.   Test cylinders in accordance with ASTM C 39/C 39M.  Test one cylinder 
at 3 days, two cylinders at 7 days, two cylinders at 28 days, and hold 
one cylinder in reserve.  The compressive strength test results for 
acceptance shall be the average of the compressive strengths from the 
two specimens tested at 28 days.  If one specimen in a test shows 
evidence of improper sampling, molding or testing, discard the specimen 
and consider the strength of the remaining cylinder to be the test 
result.  If both specimens in a test show any defects, the Contracting 
Officer may allow the entire test to be discarded.

c.   If the average of any three consecutive strength test results is less 
than the specified strength (f'c) or the minimum test strength (fcr) 
for durability, whichever is higher, by more the 500 psi, take a 
minimum of three core samples in accordance with ASTM C 42/C 42M, from 
the in-place work represented by the low test results.  Locations 
represented by erratic core strengths shall be retested.  Remove 
concrete not meeting strength criteria and provide new acceptable 
concrete.  Repair core holes with nonshrink grout.  Match color and 
finish of adjacent concrete.

d.  Strength test reports shall include location in the work where the 
batch represented by a test was deposited, batch ticket number, time 
batched and sampled, slump, air content (where specified), mixture and 
ambient temperature, unit weight, and water added on the job.  Reports 
of strength tests shall include detailed information of storage and 
curing of specimens prior to testing.

e.  Final reports shall be provided within 7 days of test completion.

3.9.2.4   Air Content

ASTM C 173/C 173M or ASTM C 231 for normal weight concrete. Make air 
content tests on samples from the first three batches in the placement and 
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until three consecutive batches have air contents within the range of the 
specified air content, at which time test every fifth batch.  Maintain this 
test frequency until a batch is not within the specified range at which 
time resume testing of each batch until three consecutive batches have air 
contents within the specified range.  Perform additional tests as necessary 
for control.  Take air content tests from planned composite samples or from 
samples taken in accordance with ASTM C 172 at the point of concrete 
placement.

3.9.2.5   Chloride Ion Concentration

ACI 318M.  Determine water soluble chloride ion concentration.  Perform 
test once for each mix design. The limit for average chloride ion content 
in concrete is 0.08 percent by weight of cement.

3.9.2.6   Non-Destructive Tests

Non-destructive tests - use of the rebound hammer in accordance with 
ASTM C 805/C 805M, ASTM C 597, or other non-destructive processes may be 
permitted by the Contracting Officer in evaluating the uniformity and 
relative concrete strength in place, or for selecting areas to be cored.

Evaluate and validate test results conducted on properly calibrated 
equipment in accordance with standard ASTM procedures indicated.

3.9.3   Core Samples and Compressive Strength Testing

Obtain and test cores in accordance with ASTM C 42/C 42M.

If concrete in the structure is dry under service conditions, air dry cores 
(temperature 60 to 80 degrees F, relative humidity less than 60 percent) 
for 7 days before testing and test dry. Otherwise, test the cores, after 
moisture conditioning, in accordance with ASTM C 42/C 42M.

Acceptance criteria for cylinder compressive strength are provided in 
subpart 3.8.5 Acceptance of Concrete Strength.

Take at least three representative cores from each member or area of 
concrete in place that is considered potentially strength deficient. Impair 
the strength of the structure as little as possible. If, before testing, 
cores show evidence of having been damaged subsequent to or during removal 
from the structure, take replacement cores.

Fill core holes with low slump concrete or mortar of a strength equal to or 
greater than the original concrete.

The Contracting Office will evaluate and validate core tests in accordance 
with the specified procedures.

3.9.4   Acceptance of Concrete Strength

3.9.4.1   Standard Molded and Cured Strength Specimens

The acceptance of concrete strengths shall be based on averages of results 
from three consecutive compressive strength tests.  When the averages of 
all sets of three consecutive compressive strength test results, equal or 
exceed the field test strength (fcr), and no individual strength test falls 
below fcr by more than 500 psi, the strength of the concrete is 
satisfactory.  These criteria also apply when accelerated strength testing 
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is specified unless another basis for acceptance is specified.

3.9.4.2   Non-Destructive Tests

Non-destructive tests may be used when  permitted to evaluate concrete 
where standard molded and cured cylinders have yielded results not meeting 
the criteria.

3.9.4.3   Core Tests

When the average compressive strengths of the representative cores are 
equal to at least 85 percent of the required field test strength (fcr), and 
if no single core is less than 75 percent of the required field test 
strength (fcr), the strength of concrete is satisfactory.

        -- End of Section --
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SECTION 03 37 13

SHOTCRETE
04/06

PART 1   GENERAL

1.1   UNIT PRICES

1.1.1   Shotcrete

1.1.1.1   Payment

Payment will be made for all costs associated with furnishing, delivering, 
and placing shotcrete.

1.1.1.2   Measurement

Shotcrete will be measured for payment based on the area shotcreted to the 
thickness shown on the contract drawings.

1.1.1.3   Unit of Measure

Unit of measure:   square foot.

1.2   SYSTEM DESCRIPTION

1.2.1   Strength

Final acceptance of the shotcrete will be based on compressive strength 
results obtained from cores.

1.2.2   Compressive Strength

The required compressive strength of cores shall not be less than 4,000 psi 
at 28 days age and no greater than 7,000 psi at 56 days when tested in 
accordance with ASTM C42/C42M.  The average compressive strength of cores 
taken from the test panel, representing a shift or not more than 50 cubic 
yards of shotcrete tested at 28 days of age, shall equal or exceed the 
required compressive strength specified with no individual core less than 
85 percent of the required compressive strength.  When the length of a core 
is less than 1.94 times the diameter, the correction factors given in 
ASTM C42/C42M will be applied to obtain the compressive strength of 
individual cores.

1.3   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 CP-60 (2009) Craftsman Workbook for ACI 
Certification of Shotcrete Nozzleman

ACI 201.2R (2008) Guide to Durable Concrete
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ACI 506R (2005) Specification for Materials, 
Proportioning, and Application of Shotcrete

ACI 506.2 (2013) Specification for Materials, 
Proportioning, and Application of Shotcrete

ASTM INTERNATIONAL (ASTM)

ASTM C1140/C1140M (2011) Standard Practice for Preparing and 
Testing Specimens from Shotcrete Test 
Panels

ASTM C1240 (2014) Standard Specification for Silica 
Fume Used in Cementitious Mixtures

ASTM C42/C42M (2013) Standard Test Method for Obtaining 
and Testing Drilled Cores and Sawed Beams 
of Concrete

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete

1.4   REGULATORY AND SAFETY REQUIREMENTS

In addition to the requirements of the "Contract Clauses," safety 
requirements shall conform with ANSI A10.6.   Comply with all federal, 
state, and local regulatory requirements for the containment, removal and 
disposal of concrete and waste generated by the demolition and for the 
containment and provision of the required shotcrete repairs. 

1.5   ENVIRONMENTAL PROTECTION

Comply with the Environmental Protection Agency requirements specified.

1.5.1   COMPLIANCE WITH THE CLEAN AIR ACT, CLEAN WATER ACT, AND WASTE
REGULATIONS

Take active measures to prevent the discharge of abrasive blast material, 
concrete debris, and shotcrete materials from entering the waterway during 
the demoliton and repairs.

Utilize and position paint floats, john boats, tarps and plastic sheeting
as necessary to prevent material being blown or dropping into the water.  
Inspect condition of barriers before each work shift and repair/reposition 
as required to prevent discharge into waterways.  Stop work in windy 
conditions or when blast or excessive overspray is observed.

Use fixed or floating platforms as work surfaces when working at the water
surface to provide a surface to recover spent material.  The complete 
recovery of wastewater, blasting material, and excess materials is required.

All waste must be disposed of in accordance with federal, state, and local 
regulations.
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1.6   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only. The 
following shall be submitted in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

   SD-02 Shop Drawings

Reinforcing Bars; G

ACI SP-66.  Indicate bending diagrams, assembly diagrams, splicing and laps 
of bars, and shapes, dimensions, and details of bar reinforcing and 
accessories.  Do not use project drawings as drawings or scale project 
drawings to determine the length of reinforcing bars.  Indicate the type 
and location of anchorage for welded steel wire fabric.

   SD-05, Design Data

Shotcrete mix design G

Thirty days minimum prior to shotcrete placement, submit a mix design for 
each strength of shotcrete.  Include a complete list of materials including 
silica fume admixtures, applicable reference specifications, and copies of 
test reports showing the mix has been successfully tested to produce 
shotcrete with the properties specified.  Obtain approval from Contracting 
Officer prior to shotcrete placement.

   SD-06 Test Reports

Mix Design; G

The recommended mixture proportions, sources of materials, and all test 
results shall be submitted for approval.

Aggregate

Supplier's test reports for aggregates showing the materials meet the 
requirements of this specification.

   SD-07 Certificates

Portland Cement

Portland cement shall be certified for compliance with all specification 
requirements.

Pozzolans

Fly ash and other pozzolans shall be certified for compliance with all 
specification requirements.

Silica Fume

Silica fume shall be certified for compliance with all specification 
requirements.

Liquid Membrane-Forming Compound
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Curing materials shall be certified for compliance with all specification 
requirements.

Synthetic Reinforcing Fibers; G 

Synthetic reinforcing fibers shall be certified for compliance with all 
specification requirements.

Reinforcing Bars; G 

Steel reinforcement shall be certified for compliance with all 
specification requirements.

Reinforcement Anchors

Reinforcement anchors shall be certified for compliance with all 
specification requirements.

Mechanical Reinforcing Connectors; G 

Mechanical Fasteners shall be certified for compliance with all 
specification requirements.

Qualifications; G

Submit each nozzlemans qualifications.

  Mix design sample panel tests; G

Submit for each sample panel results of sampling and testing and visual 
inspection specified under paragraph entitled "Field Quality Control," to 
test mix design, as required by paragraph entitled "Test Panels for Mix 
Design."

Qualifications; G

Shotcrete will be produced by the Dry Method.  Submit a resume for each 
nozzleman certifying that each has not less than 1 year's experience for 
the particular type of shotcrete to be applied.  The resume shall include 
company name, address, and telephone number, name of supervisor, and 
detailed description of work performed.  All nozzlemen shall be certified 
in accordance with ACI CP-60.  Qualifications of additional nozzlemen 
throughout the job shall be similarly submitted for approval.  Include the 
name of the certifying agency and date of certification.  Date of 
certification shall be a maximum of 3 years from the start of construction.

Nozzlemen Sample Panel Tests; G

Specimens of the preconstruction test panels shall be made by each 
application crew using the equipment, materials, mixture proportions, and 
procedures for each mixture being considered, and for each shooting 
position to be encountered in the job.  

Submit for each sample panel results of sampling and testing and visual 
inspection specified under paragraph entitled "Test Panel for Nozzleman 
Certification" to test the performance of the nozzleman.  Tests and visual 
grading performed on the test panels shall demonstrate conformance to 
specifications prior to shotcreting.  Submit test results and visual 
grading, including nozzleman's name, to the Contracting Officer prior to 
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starting demolition for shotcreting.  

Submit cores taken from test panels and test them.  Provide the same 
reinforcement as in the structure in at least one-half of the panel to test 
for proper embedment of reinforcing steel.  Fabricate the test panels to 
the same thickness as the structure, but not less than 4 inches.  At least 
five 3-inch diameter cores from each panel shall be taken for testing for 
compressive strength in accordance with ASTM C1140/C1140M when 
nonfiber-reinforced shotcrete is used.  The compressive strength of the 
cores shall meet the requirements specified in paragraph COMPRESSIVE 
STRENGTH above.

Production Testing; G

Submit results of sampling and testing and visual inspection from work in 
place as required by paragraph entitled "Field Quality Control."

1.7   Modification of References

In ACI publications referred to herein, advisory provisions shall be 
considered mandatory, as though the word "shall" had been substituted for 
"should" wherever it appears; reference to the "Building Official," the 
"Structural Engineer," and the "Architect/Engineer" shall be interpreted to 
mean the Contracting Officer. 

1.8   Mix Design and Strength Testing

Test specimens shall be initially cured onsite, then shall be transported 
in an approved manner to an approved testing laboratory meeting the 
requirements of ASTM C 1077 within 48 hours of scheduled testing time.

1.9   QUALIFICATIONS

The Contractor shall submit a resume for each nozzleman certifying that 
each has not less than 1 year's experience for the particular type of 
shotcrete to be applied.  The resume shall include company name, address, 
and telephone number, name of supervisor, and detailed description of work 
performed.  All nozzlemen shall be certified in accordance with ACI 506.3R.  
Qualifications of additional nozzlemen throughout the job shall be 
similarly submitted for approval.  Include the name of the certifying 
agency and date of certification.  Date of certification shall be a maximum 
of 3 years from the start of construction.

1.9.1   Nozzlemen Sample Panel Tests

From the reinforced side of the test panel take two core samples which 
include the reinforcing and inspect for visual defects to determine 
conformance to the specifications.and inspect and grade each sample for 
visual defects to determine conformance to the specifications.  Each sample 
shall be visually inspected and graded for visual defects as specified in 
paragraph entitled "Field Quality Control."  If the quality of shotcrete is 
questionable, the Government may require the contractor, to saw or core the 
panel specimens to determine the shotcrete quality and if remedial action 
is necessary at no cost to the Government. 

1.9.2   Test Panel

Panels shall have minimum dimensions of 36 by 36 with the maximum thickness 
required by the job, or 4 inches, whichever is greater and shall be gunned 
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in the same positions as the work represented during the course of the work 
by the Contractor's regular nozzleman for every 1000 square feet of 
shotcrete placed.  Use the same nozzlemen, equipment, equipment settings, 
and equipment location relative to the work location, as that used in 
production work.  When taking samples from the test panels, allow shotcrete 
to cure a minimum of 48 hours prior to cutting samples.  Panels shall be 
field cured in the same manner as in the job.  One-half of the panel shall 
contain the same existing reinforcing steel and include the synthetic 
fibers as the areas to be repaired and the other half of the panel shall 
contain only the fiber reinforcement. 

1.9.2.1   Test Panel for Strength

If previous mix designs are not available or approved, make three test 
panels for each proposed mix design and for each shooting position to be 
encountered.  From the unreinforced half of each test panel, take a minimum 
of two samples for each strength and durability requirement listed under 
paragraph entitled "Contractor-Furnished Mix Design," to determine 
conformance to specified requirements:

a.  Compressive Strength:  Cut three cores and test in accordance with 
ASTM C 42/C 42M.

b.  Flexural Strength:  Cut three beams and test in accordance with 
ASTM C 1140.

c.  Freeze/Thaw Test:  Cut and test one specimen in accordance with 
ASTM C 666/C 666M.  In addition, measure weight loss and length 
change during testing.

1.10   Private Qualified Person (PQP)

The contractor shall obtain the services of an independent materials 
testing agency to observe and review the certification of the shotcrete 
nozzlemen for the project.  That qualified person, hired by the Contractor, 
has to have successfully completed training and is therefore accredited for 
the certification of nozzlemen under ACI 506R and ACI 506.3.  The PQP must 
be qualified to perform visual inspections as indicated in the 
specifications. 

1.11   DELIVERY, STORAGE, AND HANDLING

1.11.1   Cement and Silica Fume

Store in weathertight enclosure to prevent dampness and contamination.

1.11.2   Aggregates

Prevent segregation and contamination of aggregates by proper arrangement 
and use of stockpiles.  Protect against dampness.

1.11.3   Reinforcement

Store reinforcement to prevent coating with grease, oil, dirt, and other 
objectionable materials, excessive rusting, and other damage.  Store in 
separate piles or racks to maintain identification after bundles are broken.
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1.11.4   Admixtures and Polypropylene Fibers

Store admixtures and polypropylene fibers to prevent contamination, 
evaporation, freezing, and other damage.

1.12   EQUIPMENT

1.12.1   Batching and Mixing

Aggregate and cementitious materials may be batched by mass or by volume.  
Equipment for batching by mass shall be capable of the accuracy specified 
in ASTM C 94/C 94M.  Volumetric equipment shall be capable of batching with 
the accuracy specified in ASTM C 685/C 685M.  The mixing equipment shall be 
capable of thoroughly mixing the materials in sufficient quantity to 
maintain placing continuity and be capable of discharging all mixed 
material without any carryover from one batch to the next.

1.12.2   Delivery Equipment

The equipment shall be capable of discharging the aggregate-cement mixture 
into the delivery hose and delivering a continuous smooth stream of 
uniformly mixed material to the discharge nozzle.  The discharge nozzle 
shall be equipped with a manually operated water injection system (water 
ring) for directing an even distribution of water through the 
aggregate-cement mixture.  The water valve shall be capable of ready 
adjustment to vary the quantity of water and shall be convenient to the 
nozzleman.  The water pressure at the discharge nozzle shall be 
sufficiently greater than the operating air pressure to ensure that the 
water is completely mixed with the other materials.  If the line water 
pressure is inadequate, a water pump shall be introduced into the line.  
The water pressure shall be steady (nonpulsating).  The delivery equipment 
shall be thoroughly cleaned at the end of each shift.  Equipment parts, 
especially the nozzle liner and water ring, shall be regularly inspected 
and replaced as required.  Provide on both the air and water hose pressure 
gauges, approximate scale diameter of 3.5 inches, with a gauge pressure 
range not exceeding 50 percent of maximum operating pressure.

PART 2   PRODUCTS

2.1   SHOTCRETE

2.1.1   Contractor-Furnished Mix Design

ACI 506R, except as otherwise specified.  Shotcrete shall be composed of 
portland cement, 6-10 percent by cement weight of silica fume, and 1 1/2 
pound per cubic yard of 100 percent virgin polypropylene fibers.  The 
shotcrete mix shall have a minimum 28-day compressive strength (f'c) of 
4000 psi and shall not exceed 7,000 psi at 56-days. ACI 201.2R for maximum 
total chloride ion content in the shotcrete mix, including aggregate, 
cement, water, and admixtures.  In addition, the shotcrete shall have a 
28-day flexural strength of 650 psi with a minimum ASTM C 666/C 666M 
durability factor of 85 based on 300 cycles.  After 300 cycles the test 
specimen, when compared to the original test specimen, shall have a maximum 
weight loss of 5 percent and a maximum expansion of 0.1 percent.

SECTION 03 37 13  Page 7



CEP-175 and Z-308 Bulkhead Repairs 1370817

2.2   MATERIALS

2.2.1   Portland Cement

Portland cement shall meet the requirements of ASTM C 150, Type II or Type 
I/II.  The use of Type I cement is not acceptable in a marine environment.  

2.2.2   Aggregate

2.2.2.1   Normal-Weight Aggregates

Combined Grading No. 1 or 2 in Table 1.1 of ACI 506R; Max Aggregate Size = 
3/8 inch.

2.2.3   Water

Fresh, clean, potable mixing water or nonpotable water which meets the 
requirements of COE CRD-C 400 shall be used.

2.2.4   Pozzolan Other Than Silica Fume

Silica may be furnished as a dry, densified material or as a slurry.  
Silica fume, unprocessed, or before processing into a slurry or a densified 
material, shall conform to ASTM C1240.  Submit certificate of compliance 
for silica fume with all specification requirements, provide as indicated.

2.2.5   Silica Fume

Silica may be furnished as a dry, densified material or as a slurry.  
Silica fume, unprocessed, or before processing into a slurry or a densified 
material, shall conform to ASTM C1240.  Amorphous Silicon Dioxide, 90-98 
percent, provide as indicated. Submit certificate of compliance for silica 
fume with all specification requirements.

2.2.6   Reinforcement

2.2.6.1   Reinforcing Bars

ASTM A 615/A 615M deformed, Grade 60.  

2.2.6.2   Steel Wire

ASTM A 496/A 496M, D-4 minimum size; ASTM A 82/A 82M.

2.2.6.3   Welded Wire Fabric

ASTM A 185/A 185M, 4 by 4 - W2.1 by W2.1 or as indicated.  All fabric shall 
be made from ASTM A641 galvanized wire.

2.2.6.4   Synthetic Reinforcing Fibers

In addition to the requirements specified above, fiber reinforced shotcrete 
shall be provided in accordance with ASTM C 1116/C 1116M Type III, 
synthetic fiber reinforced concrete, and as follows.  Fibers shall be 100 
percent virgin polypropylene fibrillated fibers containing no reprocessed 
olefin materials.  Fibers shall have a specific gravity of 0.9, a minimum 
tensile strength of 70 ksi, graded per manufacturer, and specifically 
manufactured to an optimum gradation for use as concrete secondary 
reinforcement.  A minimum of 1.5 pounds and a maximum of 2 pounds of fibers 
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per cubic yard of concrete shall be used.  Toughness indices shall meet 
requirements for performance level I.

2.2.7   Reinforcement Anchors

Refer to SECTION 05 13 00.21 20 POST INSTALLED CONCRETE ANCHORS for all
adhesive and expansion type anchor material and installation requirements.

2.2.8   Liquid Membrane-Forming Compound

ASTM C 309, Type 2.

2.3   Mechanical Reinforcing Connectors

ACI 301.  Provide 125 percent minimum yield strength of the reinforcement 
bar.

PART 3   EXECUTION

3.1   TRAFFIC LIMITATIONS

Limit vehicle and equipment traffic as necessary during demolition and 
setting of shotcrete to prevent damage to the repair. During demolition and 
shotcreting operations, heavy truck traffic and equipment shall not be 
allowed within 30 feet of the area being repaired for two days after 
shotcrete has been placed.  For additional information and restrictions, 
refer plans and special scheduling sections of the specifications.

3.2   SURFACE PREPARATION

3.2.1   Existing Concrete and Previously Repaired Surfaces

Remove, by chipping or grinding, loose or unsound material and offsets 
which cause an abrupt change.  Taper edges of surface cavities.  After 
obtaining approval of the surface preparation, surface shall be wet 
sandblasted or water blasted to remove contaminants and to provide a 
roughened surface.  Water blasting equipment shall be capable of delivering 
water pressures of 7500 psi.  Adjust water pressure based on surface 
conditions, as approved.  The surface shall be dampened for a minimum of 2 
hours without visible free water immediately prior to shotcreting.

3.2.2   Reinforcement Steel

SSPC SP 6. Blast clean all exposed reinforcing steel to receive shotcrete.

3.2.3   Final Cleaning

Immediately before shotcrete placement, inspect and reclean, as required or 
directed, surfaces to be shotcreted.  Use compressed air to remove water 
and sand residue.

3.3   SHOTCRETING

ACI 506R and ACI 506.2, unless otherwise specified.  Shotcreting shall be 
by the dry mix process.  Typical details for various repairs, quantities of 
work, and general location of each repair are as indicated on the drawing 
and specifications.  The exact location, including dimensions of repairs, 
shall be as designated by the Contracting Officer.
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3.3.1   Cold-Weather Shotcreting

Protect shotcrete work from physical damage or reduced strength caused by 
frost, freezing, or low temperatures according to ACI 306.1 and as follows:

1.   Discontinue shotcreting when ambient temperature is 40 deg. F and 
falling. Uniformly heat water and pre-packaged materials before mixing to 
obtain a shotcrete shooting temperature of not less than 50 deg. F and not 
more than 90 deg. F.

2.   Do not use frozen materials or materials containing ice or snow.

3.   Do not place shotcrete on frozen surfaces or surfaces containing 
frozen materials.

4.   Do not use calcium chloride, salt, or other materials containing 
antifreeze agents.

3.4   FORMS

Provide as required to receive and shape shotcrete.  Forms shall withstand 
pressures encountered during shotcrete placement and maintain specified 
tolerances for formed surfaces.  Forms shall prevent mortar leakage but 
permit escape of air and rebound during shotcreting.  Construct forms to 
allow removal without damage to shotcrete.  Place chamfer strips in forms 
to bevel salient edges and corners, except tool the top edges of walls and 
slabs.  Chamfer 3/4 inch unless indicated otherwise.  Where exposed to 
weather, provide nonrusting materials on formwork accessories that will 
contact the shotcrete.

3.4.1   Coating

Surfaces of forms in contact with shotcrete may be coated with a form 
release compound.  Remove form release compound from shotcrete as specified 
under paragraph entitled "Surface Preparation" prior to bonding additional 
shotcrete against the surface and prior to painting.  Do not use mineral 
oil.

3.4.2   Tolerances and Variations

Set and maintain forms to ensure that after removal, formed shotcrete work 
shall not exceed 1.5 times ACI 347 tolerances.

3.4.3   Ground Wires

Provide as required to establish the required thickness and surface planes 
of shotcrete work.  Pull ground wires tight, and locate to permit further 
tightening.  Unformed surfaces shall have 2.0 times the tolerance specified 
for formed surfaces in ACI 347.

3.5   PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS

Provide bars, stirrups, and other reinforcing materials indicated or 
specified.  In addition, provide wire ties, supports, and other devices 
required to install and secure the reinforcement.  Reinforcement shall not 
contain rust, scale, oil, grease, clay, and other foreign substances that 
would reduce or destroy the bond.  Minor rusting of uncoated reinforcement 
shall not be a basis of rejection, provided rusting has not reduced the 
effective cross sectional area of the reinforcement below the minimum 
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diameter allowed by the applicable reinforcement standard, and that rust 
has been removed prior to placing.

3.5.1   Reinforcing Bars

Place accurately and securely to prevent displacement by construction loads 
or shooting.  Secure reinforcement with galvanized or noncorrodible chairs, 
spacers, or metal hangers.  Continuous chairs shall not follow directly 
underneath a reinforcing bar.

3.5.1.1   Tack Welding of Reinforcing Bars

Tack welding of reinforcing bars shall not be permitted.

3.5.1.2   Splicing Reinforcement

Repair reinforcement whenever bar diameter has been reduced in cross 
sectional area to 75 percent or less.  Splice reinforcing bars by lapping, 
mechanical connectors, or welding as indicated.  All welding shall be 
performed by a certified welder in accordance with AWS D1.4.  All splices 
shall be approved by the Contracting Officer.  Do not splice at points of 
maximum stress.

3.5.1.3   Mechanical Reinforcing Bar Connectors

 ACI 301.  Provide 125 percent minimum yield strength of the reinforcement 
bar.  

3.5.2   Welded Wire Fabric

Place and secure as indicated.

3.5.2.1   Splicing Welded Wire Fabric

Welded wire fabric shall be overlapped 1 1/2 squares in all directions.  In 
areas where more than two layers of welded wire fabric overlap, the 
additional layers of overlapped welded wire fabric shall be cut out. 

3.5.2   BATCHING AND MIXING SHOTCRETE

Batch materials by weighing.  Do not use rebound or previously expended 
material in the mix.

3.5.3   Weight Batching

ASTM C 94/C 94M for aggregate and cement for the dry mix.

3.5.4   Batching and Mixing Procedure

Furnish equipment and establish procedures to batch and thoroughly mix 
materials at a rate to maintain continuous placement and ensure uniformity 
of batches.

3.6   SHOTCRETE PLACEMENT

3.6.1   General

Shotcrete shall be placed using suitable delivery equipment and 
procedures.  The area to which shotcrete is to be applied shall be clean 
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and free of rebound or overspray.

3.6.2   Placement Control

Thickness, method of support, air pressure, and water content of shotcrete 
shall be controlled to preclude sagging or sloughing off.  Shotcreting 
shall be discontinued or suitable means shall be provided to screen the 
nozzle stream if wind or air currents cause separation of the nozzle stream 
during placement.

3.6.3   Placement Precautions

The following precautions shall be taken during placement.

a.  Placement shall be stopped if drying or stiffening of the mixture 
takes place at any time prior to delivery to the nozzle.

b.  Rebound or previously expended material shall not be used in the 
shotcrete mixture.

3.6.4   Placement Time Frame

Shotcreting operations shall begin within a maximum of 5 days after the 
Contracting Officer's final approval of the chipped surface area 
preparation.  No repair areas shall remain open greater than 10 calendar 
days after the start of demolition unless directed by the Contracting 
Officer.  If the time limitation for the placement of the shotcrete is 
exceeded, the Contracting Officer shall reinspect the chipped area and any 
additional repairs in that area shall be provided at the contractor's 
expense.

3.6.5   Placement Techniques

Except when shooting through reinforcement or when encasing reinforcement, 
hold nozzle as perpendicular to surface as work permits.  Build up layers 
by making several passes of the nozzle over the work area.  Place shotcrete 
in layer thickness to prevent sagging of shotcrete.  When shooting more 
than one layer of reinforcement, first layer of shotcrete shall completely 
encase reinforcement adjacent to the inside surface of the repair.  Operate 
a blow pipe and an air/water gun, and perform shotcreting to prevent 
rebound and other loose materials from entering new construction.  Keep 
nozzle moving to prevent a buildup of overspray.  Bevel edges of final 
repair area to form a weathered joint.

3.6.6   Placement Priority

Fill corners, and other areas where rebound cannot escape or be blown free, 
with sound material first.  

3.6.7   Placement Around Reinforcement

Insure a minimum 3/4" clearance beyond the reinforcement prior to shotcrete 
placement.  The nozzle shall be held at such distance and at a slight angle 
from the perpendicular to ensure shotcrete washes behind reinforcement and 
before the shotcrete accumulates on face of reinforcement.  Shotcrete shall 
not be placed through more than one layer of reinforcing steel rods or mesh 
in one application unless demonstrated by preconstruction tests that steel 
is properly encased.
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3.6.7.1   Reinforcement Cover

Unless indicated otherwise, provide the following minimum cover over 
reinforcement:

a.  Below the elevation of Pier Deck Surface and areas subjected to 
salt water spray: 3 inch.

b.  Above the elevation of Pier Deck Surface and areas not subject to 
salt spray: 1 1/2 inch.

3.6.8   Repair of Defects

Remove shotcrete that lacks uniformity, contains segregation, honeycombing, 
laminations, dry patches, voids, sand pockets, sand lenses, sagging, or 
incomplete encasement of reinforcement.  Prepare surface as specified under 
paragraph entitled "Surface Preparation," and provide with new shotcrete.

3.6.9   Preparation for Succeeding Layers

Each layer of shotcrete to be covered by a succeeding layer shall be 
allowed to obtain an initial set.  Upon initial set (first stiffening of 
shotcrete), remove laitance, loose material, and overspray, and rebound by 
wet sandblasting.  Do not disturb the bond between the shotcrete and the 
underlying surfaces.  Laitance that has taken a final set (attainment of 
significant rigidity) shall be removed by sandblasting and the surface 
cleaned by water and air blasting.  Sound the surface for sand pockets and 
areas that lack bond.  Cut defective areas out, clean by water and air 
blasting, and fill with the succeeding layer of shotcrete.  Dampen each 
layer of shotcrete for several hours prior to placement of the succeeding 
layer.

3.6.10   Construction Joints

Taper to a one-inch thick edge, unless indicated otherwise.  Make joints 
perpendicular to the main reinforcement and continue reinforcement across 
joints.  Joints shall be prepared for new shotcrete as specified in 
paragraph entitled "Preparation for Succeeding Layers."

3.6.11   Suspension of Work

If the following conditions occur, discontinue shotcrete work:

a.  Ambient temperature around the surface to receive shotcrete is 
below 40 degrees F and falling.

b.  Drying or stiffening of the mix occurs prior to delivery to the 
nozzle.

c.  Area not protected and high winds prevent proper application.

d.  Area not protected and rain occurs.

e.  Time between addition of mixing water to cement and aggregate, or 
cement to aggregates, and placement of shotcrete exceeds 60 
minutes when the ambient temperature is less than 85 degrees F, or 
exceeds 45 minutes when the ambient temperature is greater than 85 
degrees F.

SECTION 03 37 13  Page 13



CEP-175 and Z-308 Bulkhead Repairs 1370817

3.6.12   Rebound and Overspray

Do not reuse in construction.  Remove material that does not fall clear of 
work prior to final set, and before shotcrete placement on adjacent 
surfaces.

3.7   FINISHING

3.7.1   Natural Gun Finish

Unless otherwise specified, undisturbed final layer of shotcrete as applied 
from nozzle without hand finishing shall be provided.

3.8   CURING AND PROTECTION

ACI 308R, except as modified.  Throughout curing process, maintain 
shotcrete in moist condition and at a minimum temperature of 40 degrees F.

3.8.1   Initial Curing

Continuously moisten shotcrete for at least 24 hours after placement.  Use 
one of the following methods:

a.  Continuous sprinkling.

b.  Absorptive mat or fabric, or other covering kept continuously wet.

c.  Continuous steam at an ambient temperature not exceeding 150 
degrees F, or vapor mist bath.

d.  Curing compound:  Use only on the finish coat, when approved.  Do 
not use on surfaces where the appearance would be objectionable, 
on surfaces to be painted, or where other materials are to be 
bonded.  Do not use on any surfaces against which additional 
shotcrete or other cementitious finishing materials are to be 
bonded unless positive measures, such as sandblasting, are taken 
to completely remove curing compounds prior to the application of 
such additional materials.  Use the coverage application 
requirement of 100 square feet per gallon or twice the 
manufacturer's requirement, whichever is greater.  

3.8.2   Final Curing

Provide immediately after initial curing for first 7 days after shotcreting 
or until specified strength is maintained.  Use one of the following 
methods:

a.  Continue initial curing methods.

b.  Impervious sheeting curing:  Wet exposed surface thoroughly with a 
fine spray of water and cover with impervious sheet material.

3.9   FIELD QUALITY CONTROL

3.9.1   Strength, Durability, and Visual Sampling

From the work in place, cut and test two samples, one core for compressive 
strength not less than once for every 500 square feet of shotcrete placed.  
The Contracting Officer shall identify the sample locations.  When samples 
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are taken, embedded steel reinforcement shall be avoided.  If reinforcement 
is damaged, the area shall be chipped and the reinforcement repaired in 
accordance with the specifications.  Samples shall be graded for visual 
defects to determine conformance to specifications.  ACI 301 for filling 
core holes with nonshrink patching mortar. 

3.9.2   Production Testing

3.9.2.1   Compressive Strength

ASTM C 42/C 42M for cutting cores and testing compressive strength at 28 
days.  Minimum core diameter and length shall be 4 inches. Average 
compressive strength of cores taken from the test panels or work in place 
of shotcrete shall equal or exceed 0.85 f'c, with no individual core less 
than 0.75 f'c.

3.9.2.2   Flexural Strength

Fiber-reinforced shotcrete beams shall be obtained and tested in accordance 
with ASTM C 1140 for cutting beams and testing flexural strength at 28 
days.  Minimum beam width and depth shall be the depth of shotcrete to be 
placed on the job, or 4 inches, whichever is greater. Average flexural 
strength of beams taken from the test panels representing the shotcrete 
shall equal or exceed 650 psi, with no individual beam less than 550 psi.

3.9.2.3   Durability

ASTM C 666/C 666M for 300 cycles.  Measure weight loss and expansion of 
test specimen and compute the durability factor.

3.9.3   Visual Inspection

Samples shall be marked to indicate location where samples were taken and 
date of shotcrete placement.  After completion of each Inspection , a bound 
copy of the results of visual inspections, including corrective actions, 
shall be furnished to the Contracting Officer.  Samples shall be visually 
inspected and graded using the following grading system.  Grade 1 and Grade 
2 represent acceptable shotcrete; Grades 3, 4, and 5 shall be rejected as 
unacceptable shotcrete.

a.  Grade 1:  Sample shall have a good paste content throughout, 
without laminations, sandy areas, or large hollows.  Air bubbles 
shall have a maximum dimension of 0.050 inch.  Air bubbles and 
polypropylene fibers shall be dispersed at random without 
interconnection.  There shall be no sand pockets, hollows, or 
shadows behind crossed reinforcing bar sections.  Surface of 
sample shot against the form shall be sound with a good paste 
face, without a sandy texture, voids, or hollows where sandy 
overspray has pulled away or stuck to the form.

b.  Grade 2:  Sample shall have good paste content of dense material 
meeting the same standards as Grade 1 except there may be one or 
two small tight (that is, the sand shall be bonded sufficiently by 
cement paste that it cannot be easily raked out) laminations or 
sandy areas having a maximum dimension perpendicular to the faces 
of the sample of 1/8 inch, and parallel to the faces of the 
sample, a maximum dimension of one inch in width.  Height, width, 
or depth of a void shall not exceed 3/8 inch.  Tight shadowing or 
slightly porous areas, lean in paste, behind reinforcing steel 
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shall not exceed 1/2 inch in any dimension.

c.  Grade 3:  Sample shall meet the standards of Grade 2, but in 
addition may have no more than two voids or laminations containing 
loose sand not exceeding 3/16 inch perpendicular to faces of the 
sample and 1 1/4 inches wide; or one major void, sand pocket, 
shadow, or lamination containing some loosely bonded sand, not to 
exceed 5/8 inch perpendicular to the faces of the sample nor 1 1/4 
inches in width.  Flaws may occur anywhere in the core, but will 
usually be found below the reinforcing steel and may be completely 
through the sample behind the reinforcing bar.  End of the sample 
which was shot against the form may be sandy with voids containing 
overspray to a depth of 1/16 inch.

d.  Grade 4:  The sample shall meet the standards of Grade 3, but may 
have two major flaws such as described for Grade 3 or may have one 
flaw with a maximum dimension of one inch perpendicular to the 
faces of the sample with a maximum width of 1 1/2 inches.  The end 
of the sample which was shot against the form may be sandy and 
with voids containing overspray to a depth of 1/8 inch.

e.  Grade 5:  A sample which has greater imperfections than Grades 1 
through 4, shall be classified as Grade 5.

3.10   EVALUATION AND ACCEPTANCE

3.10.1   Acceptance

Shotcrete shall meet the specified strength and durability requirements, 
and shall be graded as Grade 1 or Grade 2 shotcrete as specified under 
paragraph entitled "Visual Inspection."

3.10.2   Negative Results From Test Panel

When shotcrete does not meet specified requirements and was taken from a 
test panel,  the contractor shall take additional core samples, minimum 3 
inches in diameter and minimum 4 inches in length, from the area of work in 
place represented by the test panel and tested for conformance to the 
specifications as directed by the Contracting Officer. Shotcrete not 
meeting the specified requirements shall be removed and new shotcrete shall 
be provided at the contractor's expense.

3.10.3   Negative Results From Work In Place

When shotcrete does not meet specified requirements and was taken from work 
in place, the contractor shall take additional core samples, minimum 3 
inches in diameter and 4 inches in length, from the area of work in place 
and tested for conformance to the specifications as directed by the 
Contracting Officer. Shotcrete not meeting the specified requirements shall 
be removed and new shotcrete shall be provided at the contractor's expense.

3.11   REPAIR OF DEFECTS

3.11.1   Defects

Defective areas larger than 24 square inches or 1 inches deep shall be 
removed and replaced with fresh shotcrete.  These defects include 
honeycombing, lamination, dry patches, voids, or sand pockets.  Defective 
areas shall be removed in accordance with the procedures described in 
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paragraph "EXISTING CONCRETE AND PREVIOUSLY REPAIRED SURFACES" and replaced 
with fresh shotcrete.

3.11.1.1   Repairs

All repairs shall be made within 1 week of the time the deficiency is 
discovered.  All unacceptable materials shall be removed and repaired by 
the procedures described in the following two paragraphs.  Voids and holes 
left by the removal of tie rods in all permanently exposed surfaces not to 
be backfilled and in surfaces to be exposed to water shall be reamed and 
completely filled with dry-patching mortar as specified below.

3.11.1.2   Minor Patching

Minor patching may be accomplished with a dry-pack mixture, or with 
materials as approved by the Contracting Officer.  Patches that exceed 0.1 
cubic foot in volume shall receive a brush coat of approved epoxy resin 
meeting ASTM C 881/C 881M, Type II, as a prime coat.  Care shall be taken 
not to spill epoxy or overcoat the repair surface so that the epoxy runs or 
is squeezed out onto the surface which will remain exposed to view.  Epoxy 
resin shall be used in strict conformance with manufacturer's 
recommendations with special attention paid to pot life, safety, and thin 
film tack time.

3.11.1.3   Core Holes

Core holes shall not be repaired with shotcrete.  Instead, they shall be 
filled solid with a dry-pack mixture after being cleaned and thoroughly 
dampened prior to placement.

       -- End of Section --
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SECTION 04 20 00

UNIT MASONRY
11/15

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 530/530.1 (2011) Building Code Requirements and 
Specification for Masonry Structures and 
Related Commentaries

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI SP-66 (2004) ACI Detailing Manual

ASTM INTERNATIONAL (ASTM)

ASTM A1064/A1064M (2015) Standard Specification for 
Carbon-Steel Wire and Welded Wire 
Reinforcement, Plain and Deformed, for 
Concrete

ASTM A153/A153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A615/A615M (2015a; E 2015) Standard Specification for 
Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement

ASTM A951/A951M (2011) Standard Specification for Steel 
Wire for Masonry Joint Reinforcement

ASTM A996/A996M (2015) Standard Specification for 
Rail-Steel and Axle-Steel Deformed Bars 
for Concrete Reinforcement

ASTM C1019 (2014) Standard Test Method for Sampling 
and Testing Grout

ASTM C1384 (2012a) Standard Specification for 
Admixtures for Masonry Mortars

ASTM C1611/C1611M (2014) Standard Test Method for Slump Flow 
of Self-Consolidating Concrete

ASTM C207 (2006; R 2011) Standard Specification for 
Hydrated Lime for Masonry Purposes
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ASTM C270 (2014a) Standard Specification for Mortar 
for Unit Masonry

ASTM C476 (2010) Standard Specification for Grout 
for Masonry

ASTM C494/C494M (2015a) Standard Specification for 
Chemical Admixtures for Concrete

ASTM C641 (2009) Staining Materials in Lightweight 
Concrete Aggregates

ASTM C780 (2015) Preconstruction and Construction 
Evaluation of Mortars for Plain and 
Reinforced Unit Masonry

ASTM C90 (2014) Loadbearing Concrete Masonry Units

ASTM C979/C979M (2010) Pigments for Integrally Colored 
Concrete

ASTM D2000 (2012) Standard Classification System for 
Rubber Products in Automotive Applications

ASTM D2287 (2012) Nonrigid Vinyl Chloride Polymer and 
Copolymer Molding and Extrusion Compounds

THE MASONRY SOCIETY (TMS)

TMS MSJC (2011) Masonry Standard Joint Committee's 
(MSJC) Book - Building Code Requirements 
and Specification for Masonry Structures, 
Containing TMS 402/ACI 530/ASCE 5, TMS 
602/ACI 530.1/ASCE 6, and Companion 
Commentaries

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

Reinforcement Detail Drawings; G
Precast Concrete Cap; G; 

SD-03 Product Data

Hot Weather Procedures; 
Cold Weather Procedures; 
Cement; G
Cementitious Materials; G
Expansion-Joint Materials

SD-04 Samples
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Concrete Masonry Units (CMU); G

SD-05 Design Data

Masonry Compressive Strength; G

SD-06 Test Reports

Field Testing of Mortar
Field Testing of Grout

Special Inspector Reports; G

SD-07 Certificates

Special Masonry Inspector Qualifications; G

Concrete Masonry Units (CMU)

Cementitious Materials
Admixtures for Masonry Mortar
Admixtures for Grout
Anchors, Ties, and Bar Positioners
Joint Reinforcement

SD-08 Manufacturer's Instructions

Admixtures for Masonry Mortar
Admixtures for Grout

1.3   QUALITY ASSURANCE

1.3.1   Special Masonry Inspector Qualifications

ICC Structural Masonry Special Inspector Certificate with one year of 
related experience or Registered Professional Engineer with related 
experience.

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver, store, handle, and protect material to avoid chipping, breakage, 
and contact with soil or contaminating material.  Store and prepare 
materials in already disturbed areas to minimize project site disturbance 
and size of project site.

1.4.1   Masonry Units

Cover and protect masonry units from precipitation.  Conform to handling 
and storage requirements of TMS MSJC.

b.  Mark prefabricated lintels on top sides to show either the lintel 
schedule number or the number and size of top and bottom bars.
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1.4.2   Reinforcement, Anchors, and Ties

Store steel reinforcing bars, coated anchors, ties, and joint reinforcement 
above the ground.  Maintain steel reinforcing bars and uncoated ties free 
of loose mill scale and loose rust.

1.4.3   Cementitious Materials, Sand and Aggregates

Deliver cementitious and other packaged materials in unopened containers, 
plainly marked and labeled with manufacturers' names and brands.  Store 
cementitious material in dry, weathertight enclosures or completely cover.  
Handle cementitious materials in a manner that will prevent the inclusion 
of foreign materials and damage by water or dampness.  Store sand and 
aggregates in a manner to prevent contamination and segregation.

1.5   PROJECT/SITE CONDITIONS

Conform to TMS MSJC for hot and cold weather masonry erection.

1.5.1   Hot Weather Procedures

When ambient air temperature exceeds 100 degrees F, or exceeds 90 degrees F 
and the wind velocity is greater than 8 mph, comply with TMS MSJC Article 
1.8 D for:  preparation prior to conducting masonry work; construction 
while masonry work is in progress; and protection for newly completed 
masonry.

1.5.2   Cold Weather Procedures

When ambient temperature is below 40 degrees F, comply with TMS MSJC 
Article 1.8 C for: preparation prior to conducting masonry work; 
construction while masonry work is in progress; and protection for newly 
completed masonry.

PART 2   PRODUCTS

2.1   SYSTEM DESCRIPTION

2.1.1   Design - Specified Compressive Strength of Masonry

The specified compressive strength of masonry, f'm, is 1500 PSI.

2.1.2   Performance - Verify Masonry Compressive Strength

Verify specified compressive strength of masonry using the "Unit Strength 
Method" of TMS MSJC.  Submit calculations and certifications of unit and 
mortar strength.

2.2   MANUFACTURED UNITS

2.2.1   General Requirements

Do not change the source of materials, which will affect the appearance of 
the finished work, after the work has started except with Contracting 
Officer's approval.  Submit test reports from an approved independent 
laboratory.  Certify test reports on a previously tested material as the 
same materials as that proposed for use in this project.  Submit 
certificates of compliance stating that the materials meet the specified 
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requirements.

2.2.2   Concrete Units

2.2.2.1   Aggregates

Test lightweight aggregates, and blends of lightweight and heavier 
aggregates in proportions used in producing the units, for stain-producing 
iron compounds in accordance with ASTM C641,visual classification method.  
Do not incorporate aggregates for which the iron stain deposited on the 
filter paper exceeds the "light stain" classification.

Use industrial waste by-products (air-cooled slag, cinders, or bottom ash), 
ground waste glass and concrete, granulated slag, and expanded slag in 
aggregates.

2.2.2.2   Concrete Masonry Units (CMU)

2.2.2.2.1   Cement

Use only cement that has a low alkali content and is of one brand.

2.2.2.2.2   Size

Provide units with specified dimension of 8 inches wide, 8 inches high, and 
16 inches long. 

2.2.2.2.3   Surfaces

Provide units with surfaces that match existing structure and as specified 
on the contract drawings.

2.2.2.2.4   Weather Exposure

Provide concrete masonry units with water-repellant admixture added during 
manufacture where units will be exposed to weather..

2.2.2.2.5   Unit Types

a.  Hollow Load-Bearing Units:  ASTM C90, lightweight.  Provide 
load-bearing units for all structures.

2.2.2.3   Architectural Units

Provide architectural units with patterned face shell to match existing 
structure where indicated on contract drawings.

Provide units that are integrally colored during manufacture, with color  
to match clean existing structure.

2.3   EQUIPMENT

2.3.1   Vibrators

   Maintain at least one spare vibrator on site at all times.
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2.3.2   Grout Pumps

Pumping through aluminum tubes is not permitted.

2.4   MATERIALS

2.4.1   Mortar Materials

2.4.1.1   Cementitious Materials

Provide cementitious materials that conform to those permitted by ASTM C270.

2.4.1.2   Hydrated Lime and Alternates

Provide lime that conforms to one of the materials permitted by ASTM C207 
for use in combination with portland cement, hydraulic cement, and blended 
hydraulic cement.  Do not use lime in combination with masonry cement or 
mortar cement.

2.4.1.3   Colored Mortar

Use mortar pigment that conforms to ASTM C979/C979M.  Add pigment to mortar 
to produce a uniform color matching clean existing structure.  Furnish 
pigments in accurately pre-measured and packaged units that can be added to 
a measured amount of cementitious materials or supply pigments via 
preblended cementitious materials or dry mortar mix.  

b.  In cement-lime mortar mix, do not exceed 10 percent of cementitious 
materials' weight for mineral oxide pigment; do not exceed 2 percent of 
cementitious materials' weight for carbon black pigment.

2.4.1.4   Admixtures for Masonry Mortar

In cold weather, use a non-chloride based accelerating admixture that 
conforms to ASTM C1384, unless Type III portland cement is used in the 
mortar.

2.4.1.5   Aggregate and Water

Provide aggregate (sand) and water that conform to materials permitted by 
ASTM C270.

2.4.2   Grout and Ready-Mix Grout Materials

2.4.2.1   Cementitious Materials for Grout

Provide cementitious materials that conform to those permitted by ASTM C476.

2.4.2.2   Admixtures for Grout

Water-reducing admixtures that conform to ASTM C494/C494M Type F or G and 
viscosity-modifying admixtures that conform to ASTM C494/C494M Type S are 
permitted for use in grout.  Other admixtures require approval by the 
Contracting Officer.

In cold weather, a non-chloride based accelerating admixture may be used 
subject to approval by the Contracting Officer; use accelerating admixture 
that is non-corrosive and conforms to ASTM C494/C494M, Type C.
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2.4.2.3   Aggregate and Water

Provide fine and coarse aggregates and water that conform to materials 
permitted by ASTM C476.

2.5   MORTAR AND GROUT MIXES

2.5.1   Mortar Mix

a.  Provide mortar Type S unless specified otherwise herein.  

2.5.2   Grout and Ready Mix Grout Mix

Use grout that conforms to ASTM C476, coarse.   Use conventional grout with 
a slump between 8 and 11 inches.  Use self-consolidating grout with slump 
flow of 24 to 30 inches and a visual stability index (VSI) not greater than 
1.  Provide minimum grout strength of 2000 psi in 28 days, as tested in 
accordance with ASTM C1019.  Do not change proportions and do not use 
materials with different physical or chemical characteristics in grout for 
the work unless additional evidence is furnished that grout meets the 
specified requirements.  Use ready-mixed grout that conforms to ASTM C476.

2.6   ACCESSORIES

2.6.1   Grout Barriers

Grout barriers for vertical cores that consist of fine mesh wire, 
fiberglass, or expanded metal.

2.6.2   Anchors, Ties, and Bar Positioners

2.6.2.1   General

a.  Fabricate anchors and ties without drips or crimps.  Size anchors and 
ties to provide a minimum of 5/8 inch mortar cover from each face of 
masonry.  

b.  Fabricate steel wire anchors and ties shall from wire conforming to 
ASTM A1064/A1064M and hot-dip galvanize in accordance with 
ASTM A153/A153M.

c.  Fabricate joint reinforcement in conformance with ASTM A951/A951M.  Hot 
dip galvanize joint reinforcement in conformance with ASTM A153/A153M.  

  

2.6.2.2   Bar Positioners

Factory-fabricate bar positioners, used to prevent displacement of 
reinforcing bars during the course of construction, from 9 gauge steel wire 
or equivalent, and hot-dip galvanized.  

2.6.3   Joint Reinforcement

Factory fabricate joint reinforcement in conformance with ASTM A951/A951M, 
welded construction.  Provide ladder type joint reinforcement, having one 
longitudinal wire in the mortar bed of each face shell for hollow units and 
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one wire for solid units and with all wires a minimum of 9 gauge.  Size 
joint reinforcement to provide a minimum of 5/8 inch cover from each face.  
Space crosswires not more than 16 inches.  Provide joint reinforcement with 
factory formed corners and intersections.  

2.6.4   Reinforcing Steel Bars

Reinforcing steel bars and rods shall conform to ASTM A615/A615M or 
ASTM A996/A996M, Grade 60.

2.6.5   Concrete Masonry Control Joint Keys

Provide control joint keys of a factory fabricated solid section of natural 
or synthetic rubber (or combination thereof) conforming to ASTM D2000 
M2AA-805 with a minimum durometer hardness of 80 or polyvinyl chloride 
conforming to ASTM D2287 Type PVC 654-4 with a minimum durometer hardness 
of 85.  Form the control joint key with a solid shear section not less than 
5/8 inch thick and 3/8 inch thick flanges, with a tolerance of plus or minus
 1/16 inch, to fit neatly, but without forcing, in masonry unit jamb sash 
grooves.

2.6.6   Expansion-Joint Materials

Provide expansion joint material adequate to accommodate joint compression 
and extension equal to 50 percent of the width of the joint.  .

PART 3   EXECUTION

3.1   EXAMINATION

Prior to start of work, verify the applicable conditions as set forth in 
TMS MSJC, inspection.

3.2   PREPARATION

3.2.1   Stains

Protect exposed surfaces from mortar and other stains.  When mortar joints 
are tooled, remove mortar from exposed surfaces with fiber brushes and 
wooden paddles.  Protect base of walls from splash stains by covering 
adjacent ground with sand, sawdust, or polyethylene.

3.2.2   Loads

Do not apply uniform loads for at least 12 hours or concentrated loads for 
at least 72 hours after masonry is constructed.  Provide temporary bracing 
as required.

3.2.3   Concrete Surfaces

Where masonry is to be placed, clean concrete of laitance, dust, dirt, oil, 
organic matter, or other foreign materials and slightly roughen to provide 
a surface texture with a depth of at least 1/8 inch.  Sandblast, if 
necessary, to remove laitance from pores and to expose the aggregate.
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3.2.4   Bracing

Provide bracing and scaffolding necessary for masonry work.  Design bracing 
to resist wind pressure as required by OSHA and local codes and submit 
bracing calculations, sealed by a registered professional engineer.  Do not 
remove bracing in less than 10 days.

3.3   ERECTION

3.3.1   General

a.  Coordinate masonry work with the work of other trades to accommodate 
built-in items and to avoid cutting and patching.  Lay masonry units in 
running bond pattern.    Adjust each unit to its final position while 
mortar is still soft and has plastic consistency.

b.  Remove and clean units that have been disturbed after the mortar has 
stiffened, and relay with fresh mortar.  Keep air spaces, cavities, 
chases, expansion joints, and spaces to be grouted free from mortar and 
other debris.  Select units to be used in exposed masonry surfaces from 
those having the least amount of chipped edges or other imperfections 
detracting from the appearance of the finished work.

c.  When necessary to temporarily discontinue the work, step (rack) back 
the masonry for joining when work resumes.  Toothing may be used only 
when specifically approved by the Contracting Officer.  Before resuming 
work, remove loose mortar and thoroughly clean the exposed joint.  
Cover the top of walls subjected to rain or snow with nonstaining 
waterproof covering or membrane when work is not in process.  Extend 
the covering a minimum of 610 mm 2 feet down on each side of the wall 
and hold securely in place.

d.  Ensure that units being laid and surfaces to receive units are free of 
water film and frost.  Lay solid units in a nonfurrowed full bed of 
mortar.  Bevel mortar for veneer wythes and slope down toward the 
cavity side.  Shove units into place so that the vertical joints are 
tight.  Completely fill vertical joints between solid units with 
mortar, except where indicated at control, expansion, and isolation 
joints.  Place hollow units so that mortar extends to the depth of the 
face shell at heads and beds, unless otherwise indicated.  Mortar will 
be permitted to protrude up to 1/2 inch into the space or cells to be 
grouted.  Provide means to prevent mortar from dropping into the space 
below or clean grout spaces prior to grouting.

3.3.1.1   Jointing

Tool mortar joints when the mortar is thumbprint hard.  Tool horizontal 
joints after tooling vertical joints.  Brush mortar joints to remove loose 
and excess mortar.

3.3.1.1.1   Tooled Joints

Tool mortar joints in exposed exterior and interior masonry surfaces concave, 
using a jointer that is slightly larger than the joint width so that 
complete contact is made along the edges of the unit.  Perform tooling so 
that the mortar is compressed and the joint surface is sealed.  Use a 
jointer of sufficient length to obtain a straight and true mortar joint.
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3.3.1.1.2   Flush Joints

Flush cut mortar joints in concealed masonry surfaces and joints at 
electrical outlet boxes in wet areas.  Finish flush cut joints by cutting 
off the mortar flush with the face of the wall.  Point joints in unparged 
masonry walls below grade tight.  For architectural units, such as fluted 
units, completely fill both the head and bed joints and flush cut.

3.3.1.1.3   Joint Widths

a.  Construct brick masonry with mortar joint widths equal to the 
difference between the specified and nominal dimensions of the unit, 
within tolerances permitted by TMS MSJC.

b.  Provide 3/8 inch wide mortar joints in concrete masonry.

d.  Maintain mortar joint widths within tolerances permitted by TMS MSJC

3.3.1.2   Cutting and Fitting

Use full units of the proper size wherever possible, in lieu of cut units.  
Locate cut units where they would have the least impact on the 
architectural aesthetic goals of the facility.  Perform cutting and 
fitting, including that required to accommodate the work of others, by 
masonry mechanics using power masonry saws.  Concrete masonry units may be 
wet or dry cut.  Before being placed in the work, dry wet-cut units to the 
same surface-dry appearance as uncut units being laid in the wall.  Provide 
cut edges that are clean, true and sharp.

a.  Carefully make openings in the masonry so that wall plates, cover 
plates or escutcheons required by the installation will completely 
conceal the openings and will have bottoms parallel with the masonry 
bed joints.  Provide reinforced masonry lintels above openings over 12 
inches wide for pipes, ducts, cable trays, and other wall penetrations, 
unless steel sleeves are used.

b.  Do not reduce masonry units in size by more than one-third in height 
and one-half in length.  Do not locate cut products at ends of walls, 
corners, and other openings.

3.3.1.3   Unfinished Work

Rack back unfinished work for joining with new work.  Toothing may be 
resorted to only when specifically approved by the Contracting Officer.  
Remove loose mortar and thoroughly clean the exposed joints before laying 
new work.

3.3.1.4   Control Joints

Provide control joints in concrete masonry as indicated. Form a continuous 
vertical joint at control joint locations, including through bond beams, by 
utilizing half blocks in alternating courses on each side of the joint.  
Interrupt the control joint key in courses containing continuous bond beam 
reinforcement.  Interrupt the horizontal reinforcement and grout in bond 
beams at the control joint except in bond beams at the floor and roof 
diaphragms.

Where mortar was placed in the joint, rake both faces of the control joints.  
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3.3.1.5   Decorative Architectural Units

Place decorative masonry units with the patterned face shell properly 
aligned in the completed wall.

3.3.2   Reinforced, Single Wythe Concrete Masonry Units Walls

3.3.2.1   Concrete Masonry Unit Placement

a.  Fully bed units used to form piers, pilasters, columns, starting 
courses on footings, solid foundation walls, lintels, and beams, and 
where cells are to be filled with grout in mortar under both face 
shells and webs.  Provide mortar beds under both face shells for other 
units.  Mortar head joints for a distance in from the face of the unit 
not less than the thickness of the face shell.

b.  Solidly grout foundation walls below grade.

d.  Submit drawings showing elevations of walls exposed to view and 
indicating the location of all different CMU products.

3.3.2.2   Preparation for Reinforcement

Lay units in such a manner as to preserve the unobstructed vertical 
continuity of cores to be grouted.  Remove mortar protrusions extending 1/2 
inch or more into cells before placing grout.  Position reinforcing bars 
accurately as indicated before placing grout.  Where vertical reinforcement 
occurs, fill cores solid with grout in accordance with paragraph PLACING 
GROUT in this Section.

3.3.3   Lintels

3.3.3.1   Precast Concrete Cap

Provide precast concrete cap as shown on the Drawings.  Set cap in a full 
bed of mortar with faces plumb and true.  In partially grouted masonry, 
provide fully grouted units under the full cap bearing length, unless 
otherwise indicated.  Mechanically anchor cap as indicated.

3.4   INSTALLATION

3.4.1   Bar Reinforcement Installation

3.4.1.1   Preparation

Submit detail drawings.  Identify bent bars  on a bending diagram and 
reference and locate such bars on the drawings.  Show wall dimensions, bar 
clearances, and wall openings.  Utilize bending details that conform to the 
requirements of ACI SP-66.  No approval will be given to the shop drawings 
until the Contractor certifies that all openings, including those for 
mechanical and electrical service, are shown.  If, during construction, 
additional masonry openings are required, resubmit the approved shop 
drawings with the additional openings shown along with the proposed 
changes.  Clearly highlight location of these additional openings.  Provide 
wall elevation drawings with minimum scale of 1/4 inch per foot.  Submit 
drawings including plans, elevations, and details of wall reinforcement; 
details of reinforcing bars at corners and wall intersections; offsets; 
tops, bottoms, and ends of walls; control and expansion joints; lintels; 
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and wall openings.

Clean reinforcement of loose, flaky rust, scale, grease, mortar, grout, and 
other coatings that might destroy or reduce its bond prior to placing 
grout.  Do not use bars with kinks or bends not shown on the approved shop 
drawings.  Place reinforcement prior to grouting.  Unless otherwise 
indicated, extend vertical wall reinforcement to within 2 inches of tops of 
walls. 

3.4.1.2   Positioning Bars

a.  Accurately place vertical bars within the cells at the positions 
indicated on the drawings.  A minimum clearance of 1/2 inch shall be 
maintained between the bars and masonry units.  Provide minimum 
clearance between parallel bars of 1/2 inch between the bars and 
masonry units for coarse grout and a minimum clearance of 1/4 inch 
between the bars and masonry units for fine grout.  Provide minimum 
clearance between parallel bars of 1 inch or one diameter of the 
reinforcement, whichever is greater.  Vertical reinforcement may be 
held in place using bar positioners located near the ends of each bar 
and at intermediate intervals of not more than 192 diameters of the 
reinforcement or by other means to prevent displacement beyond 
permitted tolerances.  As masonry work progresses, secure vertical 
reinforcement to prevent displacement beyond allowable tolerances.

b.  Wire column and pilaster lateral ties in position around the vertical 
reinforcing bars.  Place lateral ties in contact with the vertical 
reinforcement and do not place in horizontal mortar bed joints.

c.  Position horizontal reinforcing bars as indicated.  Stagger splices in 
adjacent horizontal bars, unless otherwise indicated.

d.  Form splices by lapping bars as indicated.  Do not cut, bend or 
eliminate reinforcing bars.  Foundation dowel bars may be field-bent 
when permitted by TMS MSJC.

3.4.1.3   Splices of Bar Reinforcement

Lap splice reinforcing bars as indicated.  When used, provide welded or 
mechanical connections that develop at least 125 percent of the specified 
yield strength of the reinforcement.

3.4.2   Placing Grout

3.4.2.1   General

Fill cells containing reinforcing bars with grout.  Solidly grout hollow 
masonry units in walls or partitions supporting plumbing, heating, or other 
mechanical fixtures, voids at door and window jambs, and other indicated 
spaces.  Solidly grout cells under lintel bearings on each side of openings 
for full height of openings.  Solidly grout walls below grade, lintels, and 
bond beams.  Units other than open end units may require grouting each 
course to preclude voids in the units.  

Discard site-mixed grout that is not placed within 1-1/2 hours after water 
is first added to the batch or when the specified slump is not met without 
adding water after initial mixing. Discard ready-mixed grout that does not 
meet the specified slump without adding water other than water that was 
added at the time of initial discharge.  Allow sufficient time between 
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grout lifts to preclude displacement or cracking of face shells of masonry 
units.  Provide a grout shear key between lifts when grouting is delayed 
and the lower lift loses plasticity.  If blowouts, flowouts, misalignment, 
or cracking of face shells should occur during construction, tear down the 
wall and rebuild.

3.4.2.2   Vertical Grout Barriers for Multi-Wythe Composite Walls

In multi-wythe composite walls, provide grout barriers in the collar join 
not more than 30 feet apart, or as required, to limit the horizontal flow 
of grout for each pour.

3.4.2.3   Horizontal Grout Barriers

Embed horizontal grout barriers in mortar below cells of hollow units 
receiving grout.

3.4.2.4   Grout Holes and Cleanouts

3.4.2.4.1   Grout Holes

Provide grouting holes in slabs, spandrel beams, and other in-place 
overhead construction.  Locate holes over vertical reinforcing bars or as 
required to facilitate grout fill in bond beams.  Provide additional 
openings spaced not more than 16 inches on centers where grouting of hollow 
unit masonry is indicated.  Fom such openings not less than 4 inches in 
diameter or 3 by 4 inches in horizontal dimensions.  Upon completion of 
grouting operations, plug and finish grouting holes to match surrounding 
surfaces.

3.4.2.4.2   Cleanouts for Hollow Unit Masonry Construction

For hollow masonry units. provide cleanout holes at the bottom of every 
grout pour in cores containing vertical reinforcement when the height of 
the grout pour exceeds 5 feet 4 inches.  Where all cells are to be grouted, 
construct cleanout courses using bond beam units in an inverted position to 
permit cleaning of all cells.  Provide  cleanout holes at a maximum spacing 
of 32 inches where all cells are to be filled with grout.  

Establish a new series of cleanouts if  grouting operations are stopped for 
more than 4 hours.  Provide cleanouts not less than 3 by 3 inch by cutting 
openings in one face shell.  Manufacturer's standard cutout units may be 
used at the Contractor's option.  Do not cleanout holes until masonry work, 
reinforcement, and final cleaning of the grout spaces have been completed 
and inspected.  For walls which will be exposed to view, close cleanout 
holes in an approved manner to match surrounding masonry.

3.4.2.5   Grout Placement

A grout pour is the total height of masonry to be grouted prior to erection 
of additional masonry.  A grout lift is an increment of grout placement 
within a grout pour.  A grout pour is filled by one or more lifts of grout.

a.  Lay masonry to the top of a pour permitted by TMS MSJC Table 7, based 
on the size of the grout space and the type of grout.  Prior to 
grouting, remove masonry protrusions that extend 1/2 inch or more into 
cells or spaces to be grouted.  Provide grout holes and cleanouts in 
accordance with paragraph GROUT HOLES AND CLEANOUTS above when the 
grout pour height exceeds 5 feet 4 inches.  Hold reinforcement, bolts, 
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and embedded connections rigidly in position before grouting is 
started. Do not prewet concrete masonry units.

b.  Place grout using a hand bucket, concrete hopper, or grout pump to fill 
the grout space without segregation of aggregate.  Operate grout pumps 
to produce a continuous stream of grout without air pockets, 
segregation, or contamination. 

c.  If the masonry has cured at least 4 hours, grout slump is maintained 
between 10 to 11 inches, and no intermediate reinforced bond beams are 
placed between the top and bottom of the pour height, place 
conventional grout in lifts not exceeding 12 feet 8 inches.  For the 
same curing and slump conditions but with intermediate bond beams, 
limit conventional grout lift to the bottom of the lowest bond beam 
that is more than 5 feet 4 inches above the bottom of the lift, but do 
not exceed 12 feet 8 inches.  If masonry has not cured at least 4 hours 
or grout slump is not maintained between 10 to 11 inches, place 
conventional grout in lifts not exceeding 5 feet 4 inches.

d.  Consolidate conventional grout lift and reconsolidate after initial 
settlement before placing next lift.  For grout pours that are 12 inches
 or less in height, consolidate and reconsolidate grout by mechanical 
vibration or puddling.  For grout pours that are greater than 12 inches 
in height, consolidate and reconsolidate grout by mechanical 
vibration.  Apply vibrators at uniformly spaced points not further 
apart than the visible effectiveness of the machine.  Limit duration of 
vibration to time necessary to produce satisfactory consolidation 
without causing segregation.  If previous lift is not permitted to set, 
dip vibrator into previous lift.  Do not insert vibrators into lower 
lifts that are in a semi-solidified state.  If lower lift sets prior to 
placement of subsequent lift, form a grout key by terminating grout a 
minimum of 1-1/2 inch below a mortar joint.  Vibrate each vertical cell 
containing reinforcement in partially grouted masonry.  Do not form 
grout keys within beams. 

e.  If the masonry has cured 4 hours, place self-consolidating grout (SCG) 
in lifts not exceeding the pour height.  If masonry has not cured for 
at least 4 hours, place SCG in lifts not exceeding 5 feet 4 inches.  Do 
not mechanically consolidate self-consolidating grout.  Place 
self-consolidating grout in accordance with manufacturer's 
recommendations.  

f.  Upon completion of each day's grouting, remove waste materials and 
debris from the equipment, and dispose of outside the masonry.

3.4.3   Joint Reinforcement Installation

Install joint reinforcement at 16 inches on center unless otherwise 
indicated.  Lap joint reinforcement not less than 6 inches.  Install 
prefabricated sections at corners and wall intersections.  Place the 
longitudinal wires of joint reinforcement in mortar beds to provide not 
less than 5/8 inch cover to either face of the unit.

3.4.4   Bond Beams

Reinforce and grout bond beams as indicated and as described in paragraphs 
above.  Install grout barriers under bond beam units to retain the grout as 
required, unless wall is fully grouted or solid bottom units are used.  For 
high lift grouting in partially grouted masonry, provide grout retaining 
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material on the top of bond beams to prevent upward flow of grout.  Ensure 
that reinforcement is continuous, including around corners, except through 
control joints or expansion joints, unless otherwise indicated.

3.5   APPLICATION

3.5.1   Interface with Other Products

3.5.1.1   Built-In Items

Fill spaces around built-in items with mortar.  Point openings around 
flush-mount electrical outlet boxes in wet locations with mortar.  Embed 
anchors, ties, wall plugs, accessories, flashing, pipe sleeves and other 
items required to be built-in  as the masonry work progresses.  Fully embed 
anchors, ties and joint reinforcement in the mortar.  Fill cells receiving 
anchor bolts and cells of the first course below bearing plates with grout, 
unless otherwise indicated.

3.5.2   Tolerances

Lay masonry plumb, true to line, with courses level within the tolerances 
of TMS MSJC, Article 3.3 F.

3.6   FIELD QUALITY CONTROL

3.6.1   Tests

3.6.1.1   Field Testing of Mortar

Perform mortar testing at the following frequency:  1 time each day mortar 
work is performed.  For each required mortar test, provide a minimum of 
three mortar samples.  Perform initial mortar testing prior to construction 
for comparison purposes during construction.

Prepare and test mortar samples for mortar aggregate ratio in accordance 
with ASTM C780 Appendix A4.  

3.6.1.2   Field Testing of Grout

a.  Perform grout testing at the following frequency:  1 time per each day 
grout work is performed.  For each required grout property to be 
evaluated, provide a minimum of three specimens.

b.  Sample and test conventional and self-conslidating grout for 
compressive strength and temperature in accordance with ASTM C1019.

c.  Evaluate slump in conventional grout in accordance with ASTM C1019.

d.  Evaluate slump flow and visual stability index of self-consolidating 
grout in accordance with ASTM C1611/C1611M.

3.6.2   Special Inspection

Perform special inspections and testing in accordance with TMS-602/
ACI 530/530.1 Level B and Table 1.19.2.  Prior to construction, special 
inspector shall verify that material certificates, mix designs, test 
results and construction procedures match the onsite materials and approved 
construction documents and submittals.  During construction special 
inspector shall perform periodic inspections in accordance with TMS-602/ACI 
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530/530.1-11 Table 1.19.2..

Submit Special Inspector Reports bi-weekly to the contracting officer while 
masonry work is being performed and a summary report at the completion of 
the masonry work.  The summary report should state that the materials 
supplied and work performed are in accordance with the construction 
documents.

a.  Discrepancies that are observed during Special Inspections must be 
reported to the QC Manager for correction.  If discrepancies are not 
corrected before the special inspector leaves the site the observed 
discrepancies must be documented in the daily report.

b.  Biweekly Special Inspections report must include the following:

(1)  A brief summary of the work performed during the reporting time 
frame.

(2)  Changes and/or discrepancies with the drawings, specifications 
that were observed during the reporting period.

(3)  Discrepancies which were resolved or corrected.

(4)  A list of nonconforming items requiring resolution.

(5)  All applicable test results.

3.7   POINTING AND CLEANING

After mortar joints have attained their initial set, but prior to 
hardening, completely remove mortar and grout daubs and splashings from 
masonry-unit surfaces that will be exposed or painted.  Before completion 
of the work, rake out defects in joints of masonry to be exposed or 
painted, fill with mortar, and tool to match existing joints.  Immediately 
after grout work is completed, remove scum and stains that have percolated 
through the masonry work using a low pressure stream of water and a stiff 
bristled brush.  Do not clean masonry surfaces, other than removing excess 
surface mortar, until mortar in joints has hardened.  Leave masonry 
surfaces clean, free of mortar daubs, dirt, stain, and discoloration, 
including scum from cleaning operations, and with tight mortar joints 
throughout.  Do not use metal tools and metal brushes for cleaning.

3.7.1   Dry-Brushing Concrete Masonry

Dry brush exposed concrete masonry surfaces at the end of each day's work 
and after any required pointing, using stiff-fiber bristled brushes.

3.8   PROTECTION

Protect facing materials against staining.  Cover top of walls with 
nonstaining waterproof covering or membrane to protect from moisture 
intrusion when work is not in progress.  Continue covering the top of the 
unfinished walls until the wall is waterproofed with a complete roof or 
parapet system.  Extend covering a minimum of 2 feet down on each side of 
the wall and hold securely in place.  Before starting or resuming work, 
clean top surface of masonry in place of loose mortar and foreign material.

        -- End of Section --
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SECTION 05 12 00

STRUCTURAL STEEL
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 325 (2005) Steel Construction Manual

AISC 326 (2009) Detailing for Steel Construction

ANSI/AISC 341 (2005; Suppl No. 1 2005) Seismic 
Provisions for Structural Steel Buildings

ANSI/AISC 360 (2005) Specification for Structural Steel 
Buildings

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 (2007) Standard Symbols for Welding, 
Brazing and Nondestructive Examination

AWS D1.1/D1.1M (2010) Structural Welding Code - Steel

ASTM INTERNATIONAL (ASTM)

ASTM A 123/A 123M (2013) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A 143/A 143M (2007) Standard Practice for  Safeguarding 
Against Embrittlement of Hot-Dip 
Galvanized Structural Steel Products and 
Procedure for Detecting Embrittlement

ASTM A 153/A 153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A 307 (2012) Standard Specification for Carbon 
Steel Bolts and Studs, 60 000 PSI Tensile 
Strength

ASTM A 36/A 36M (2008) Standard Specification for Carbon 
Structural Steel

ASTM A 780/A 780M (2009) Standard Practice for Repair of 
Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings
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SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning

1.2   SYSTEM DESCRIPTION

Provide the structural steel system, including galvanizing, complete and 
ready for use.  Structural steel systems including design, materials, 
installation, workmanship, fabrication, assembly, erection, inspection, 
quality control, and testing shall be provided in accordance with 
ANSI/AISC 360 and ANSI/AISC 341 except as modified in this contract.

1.2.1   Related Sections

1.1.1.2   Fasteners

Provide fasteners in accordance with Section 06 13 33 PIER TIMBERWORK.

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.  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 including description of connections;  G

SD-03 Product Data

Welding electrodes and rods

SD-06 Test Reports

SD-07 Certificates

Steel

Galvanizing; G

Welding procedures and qualifications; G

1.4   QUALITY ASSURANCE

1.4.1   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.  Sign and seal fabrication drawings by 
a professional engineer registered in the State where the project is 
located.  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.  Use AWS A2.4 standard welding symbols.  Shoring and temporary 
bracing, if required, shall be designed and sealed by a registered 
professional engineer and submitted for record purposes, with calculations, 
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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.

1.4.2   Certifications

1.4.2.1   Welding Procedures and Qualifications

Prior to welding, submit certification for each welder 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.  If the qualification date of the welding operator is 
more than one-year old, the welding operator's qualification certificate 
shall be accompanied by a current certificate by the welder attesting to 
the fact that he has been engaged in welding since the date of 
certification, with no break in welding service greater than 6 months.

Conform to all requirements specified in AWS D1.1/D1.1M.

PART 2   PRODUCTS

2.1   STEEL

2.1.1   Steel

ASTM A 36/A 36M.

2.2   STEEL ACCESSORIES

2.2.1   Welding Electrodes and Rods

AWS D1.1/D1.1M.

2.3   GALVANIZING

ASTM A 123/A 123M or ASTM A 153/A 153M, as applicable, unless specified 
otherwise galvanize after fabrication where practicable.  All steel 
material shall be galvanized. 

2.4   FABRICATION

2.4.1   Cleaning

SSPC SP 6/NACE No.3, Maintain steel surfaces free from rust, dirt, oil, 
grease, and other contaminants through final assembly.

2.5   DRAINAGE HOLES

Adequate drainage holes shall be drilled to eliminate water traps and allow 
for interior galvanization and drainage of tubular members.  Hole diameters 
and location shall be as 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 
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AISC 325.  Fabrication and assembly shall be done in the shop to the 
greatest extent possible.  

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.

3.2   ERECTION

a.  Erection of structural steel shall be in accordance with the applicable 
provisions of AISC 325.

Provide for drainage in structural steel.  After final positioning of steel 
members, provide full bearing under base plates and bearing plates using 
nonshrink grout.  Place nonshrink grout in accordance with the 
manufacturer's instructions.

3.2.1   STORAGE

Material shall be stored out of contact with the ground in such manner and 
location as will minimize deterioration.

3.3   CONNECTIONS

Do not tighten anchor bolts set in concrete with impact torque wrenches.  
Punch, subpunch and ream, or drill bolt and pin holes perpendicular to the 
surface of the member.  Holes shall not be cut or enlarged by burning.  
Bolts, nuts, and washers shall be clean of dirt and rust, and lubricated 
immediately prior to installation.

3.3.1   Common Grade Bolts

ASTM A 307 bolts shall be tightened to a "snug tight" fit.  "Snug tight" is 
the tightness that exists when plies in a joint are in firm contact.  If 
firm contact of joint plies cannot be obtained with a few impacts of an 
impact wrench, or the full effort of a man using a spud wrench, contact the 
Contracting Officer for further instructions.

3.4   GAS CUTTING

Use of gas-cutting torch in the field for correcting fabrication errors 
will not be permitted on any major member in the structural framing.  Use 
of a gas cutting torch will be permitted on minor members not under stress 
only after approval has been obtained from the Contracting Officer.

3.5   WELDING

AWS D1.1/D1.1M.  Provide AWS D1.1/D1.1M qualified welders, welding 
operators, and tackers.

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.

3.5.1   Removal of Temporary Welds, Run-Off Plates, and Backing Strips

Remove from finished areas and cold galvanize any defects.
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3.6   GALVANIZING REPAIR

Provide as indicated or specified.  Galvanize after fabrication where 
practicable.  Repair damage to galvanized coatings using ASTM A 780/A 780M 
zinc rich paint for galvanizing damaged by handling, transporting, cutting, 
welding, or bolting.  Do not heat surfaces to which repair paint has been 
applied.

3.7   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.

3.7.1   Welds

3.7.1.1   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.

3.7.2   Testing for Embrittlement

ASTM A 143/A 143M for steel products hot-dip galvanized after fabrication.

        -- End of Section --
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SECTION 05 13 00.20 21

POST-INSTALLED CONCRETE ANCHORS
06/14

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 in the text by basic 
designation only.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 355.2 (2007) Qualification of Post-Installed 
Mechanical Anchors in Concrete and 
Commentary

ACI 355.4 (2011) Qualification of Post-Installed 
Adhesive Anchors in Concrete (ACI 355.4) 
and Commentary

ASTM INTERNATIONAL (ASTM)

ASTM A 123/A 123M (2013) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A 153/A 153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A 240/A 240M (2010b) Standard Specification for 
Chromium and Chromium-Nickel Stainless 
Steel Plate, Sheet, and Strip for Pressure 
Vessels and for General Applications

ASTM A 563 (2007a) Standard Specification for Carbon 
and Alloy Steel Nuts

ASTM C882/C882M (2013a) Bond Strength of Epoxy-Resin 
Systems Used with Concrete by Slant Shear

ASTM D638 (2010) Standard Test Method for Tensile 
Properties of Plastics

ASTM F 1554 (2007a)Standard Specification for Anchor 
Bolts, Steel, 36, 55, and 105-ksi Yield 
Strength

ASTM F 2329 (2013) Standard Specification for Zinc 
Coating, Hot-Dip, Requirements for 
Application to Carbon and Alloy Steel 
Bolts, Screws, Washers, Nuts, and Special 
Threaded Fasteners
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ASTM F 593 (2002; R 2008) Stainless Steel Bolts, Hex 
Cap Screws, and Studs

ASTM F 594 (2009) Standard Specification for 
Stainless Steel Nuts

ASTM F 844 (2007a) Washers, Steel, Plain (Flat), 
Unhardened for General Use

INTERNATIONAL CODE COUNCIL (ICC)

ICC IBC (2012) International Building Code

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2014) 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

Installer Qualifications; G
Quality Control Inspector Qualifications; G

SD-03 Product Data

Mechanical Anchors; G
Adhesive Anchors in Concrete; G
Non-Shrink, Non-Metallic Grout; G

SD-06 Test Reports

Quality Control Inspector Report; G

SD-07 Certificates

Post-Installed Anchors; G

SD-08 Manufacturer's Instructions

Post-Installed Anchors; G

Non-Shrink, Non-Metallic Grout; G

Manufacturer's Material Safety Data Sheets

1.3   QUALITY ASSURANCE

Perform all work in accordance with EM 385-1-1.  To protect personnel from 
overexposure to toxic materials, conform to the applicable manufacturer's 
Material Safety Data Sheets (MSDS) or local regulation.  Submit the MSDS 
for epoxies and other potentially hazardous materials.
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1.3.1   Qualifications

The submittals shall identify individuals who will be working on this 
contract and their relevant experience and training.  Do not make changes 
in approved personnel without prior approval of the Contracting Officer.

1.3.1.1   Installer Qualifications

Each worker engaged in the installation of post-installed anchors shall 
have satisfactorily completed an instruction program through the 
manufacturer or manufacturer's representative for all anchoring products 
they will install.  Training shall consist of a review and performance test 
of the complete installation process, to include but not limited to:

(1)  Hole drilling procedure
(2)  Hole preparation & cleaning technique
(3)  Adhesive injection technique & dispenser training / maintenance
(4)  Anchor/threaded rod preparation and installation
(5)  Rebar dowel preparation and installation
(6)  Proof loading/torqueing
(7)  Installation in horizontal and upward orientations

Submit certification for each worker showing that they have completed the 
above training within 12 months prior to onsite work.  Certification shall 
include manufacturer's name, instructor's name and qualifications, 
trainee's name, list of instruction received, confirmation of successful 
performance tests and date.

1.3.1.2   Quality Control Inspector Qualifications

The Contractor shall retain the services of a third party special inspector 
independent of the installing contractor and manufacturer.  The individuals 
who shall perform special inspections for post installed anchors shall meet 
all Installer Qualification requirements and shall have a minimum of 1 year 
of experience as a quality control inspector on previous projects involving 
similar scope of work.  Submit resumes, pertinent information, past 
experience, and training.

1.4   DELIVERY, STORAGE, AND HANDLING

1.4.1   Packing, Shipping, Handling, and Unloading

Deliver products to job site in manufacturer's or distributor's original 
packaging undamaged, complete with installation instructions.  Inspect 
materials delivered to site for damage.  Unload and store with minimal 
handling.  

1.4.2   Storage

Protect, store, and handle materials in accordance with manufacturer's 
recommendations to prevent damage or deterioration.  Do not allow chemical 
materials to freeze.  Remove materials that have not be stored in 
accordance with the manufacturer's recommendations, including expired 
materials, from the job site.
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PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Post-Installed Anchors

Provide anchors of the type, embedment, and diameter indicated on contract 
drawings.  Minimum concrete spacing and edge distances shall be as shown on 
contract drawings. Design values listed shall be as tested according to 
ASTM E488/E488M.  Minimum allowable tension and shear values shall be as 
indicated on contract drawings.  

2.1.1.1   Certification

Submit product information with recommended design values and physical 
characteristics for each type anchor shown on the drawings.

Provide certified test reports showing compliance with specified 
performance characteristics and physical properties.  Anchors shall have 
one of the following certifications:

(1) Evaluation Report indicating conformance with ACI 355.2 or 355.4, 
as applicable

(2) ICC ES Evaluation Report indicating conformance with current 
applicable ICC ES Acceptance Criteria

2.1.1.2   Mechanical and Adhesive Anchors

Anchors shall have been tested and qualified for performance in cracked and 
uncracked concrete in accordance with ACI 355.2.

Fastener Materials

2.1.1.2.1   Carbon Steel

Anchor bolts and rods shall meet the requirements of ASTM F 1554, threaded 
rods ASTM F 2329 Grade 36, nuts shall meet the requirements of ASTM A 563, 
and washers shall meet the requirements of ASTM F 844.  ASTM A 563 for 
tapping galvanized nuts.  Provide bolts with washers under both nut and 
head.  Hot dip galvanize all materials.

2.1.1.2.1.1   Galvanization

Fasteners shall all be Hot-dipped galvanized in accordance with ASTM F 2329
and washers shall be Hot Dipped Galvanized in accordance with 
ASTM A 123/A 123M or ASTM A 153/A 153M.

2.1.1.2.2   Stainless Steel Anchors

Provide bolts and threaded rods conforming to ASTM F 593, Alloy Group 2 
(316L).  Nuts and coupler nuts shall conform to ASTM F 594, Alloy Group 2 
(316L).  Plate or cut washers shall conform to ASTM A 240/A 240M, Grade 
316L.  Provide bolts with washers under both nut and head.  Provide of type 
and size indicated on the drawings.

2.1.1.3   Adhesive Anchors in Concrete

Provide a high-strength two component epoxy adhesive anchoring gel meeting 
ASTM C 881, Types I, II, IV, and V, Grade 3, Classes B and C.  A two 
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component, 100% solids (containing no solvents), non-sag paste and 
insensitive to moisture non-soluble in water.    

1,800 psi minimum bond Strength of fully cured adhesive when tested in 

accordance with ASTM C882/C882M at 230F, 400F and 600F. 6,300 psi minimum 
tensile strength at 7 days when tested in accordance with ASTM D638.  

 ASTM D 695 minimum compressive strength: 10,000 psi.

For extreme cold weather provide a two-component acrylic based system meet 
the requirements of ASTM C-881 for Type I and IV, Grade 3, Class A, B and
C and shall develop a minimum 10,000 psi compressive yield strength
after 7 day cure.  Core temperatured of concrete shall me monitored and 
minumum core temperaturer shall not fall below 25 degrees (F) until epoxy 
has fully cured. 

Anchors shall have been tested and qualified for performance in cracked and 
uncracked concrete, horizontal and overhead applications, and long term 
creep in accordance with ACI 355.4.  

Anchors shall be suitible and tested for installation and performance in 
submerged conditions.

2.2   EQUIPMENT

Assemble at the site of the work, sufficient equipment that is dependable, 
appropriate and adequate to accomplish the work specified.  Maintain the 
equipment in good working condition.

PART 3   EXECUTION

3.1   ANCHORING AND REINFORCING

Anchor capacity is dependent upon spacing between adjacent anchors and 
proximity of anchors to edges of concrete.  Install anchors in accordance 
with the spacing and edge clearances indicated on the drawings.  Anchor 
capacity is also highly dependent on proper installation.  Follow all 
manufacturer's recommended installation instructions.

3.1.1   Drilling and Installing Anchors and Dowels

Drill holes for dowels and anchors using drilling equipment and bits 
suitable for the intended purpose, in accordance with Manufacturer's 
published installation instructions.  Diameter of holes shall be as 
recommended by the anchor manufacturer.  Unless otherwise shown on the 
Drawings, all holes shall be drilled perpendicular to the concrete 
surface.  Unless otherwise specified, do not drill holes in concrete until 
it has achieved it's full design strength.

Clean holes, place grout, and install dowels and anchors in accordance with 
anchor manufacturer's recommendations.  Remove excess grout after the dowel 
or anchor has been set in place.  Remove spills on adjacent surfaces.  
Protect threads from damage during anchor installation.  Ensure proper 
embedment and placement in accordance with contract documents and all other 
work. Do not disturb or load anchors before manufacturer specified cure 
time has elapsed.

Adhesives must be stored at temperatures prescribed by the manufacturer and 
must not be used beyond the expiration date.
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3.1.2   Drilling and Installing 

Drill holes for dowels and anchors using drilling equipment and bits 
suitable for the intended purpose, in accordance with Manufacturer's 
published installation instructions.  Diameter of holes shall be as 
recommended by the anchor manufacturer.  Unless otherwise shown on the 
Drawings, all holes shall be drilled perpendicular to the concrete 
surface.  Unless otherwise specified, do not drill holes in concrete until 
it has achieved it's full design strength.

Clean holes, install and set dowels and anchors in place in accordance with 
the manufacturer's recommendations.  Protect threads from damage during 
anchor installation.  Ensure proper embedment and placement in accordance 
with contract documents and all other work.

3.1.3   Unused or Repairs to Drilled Holes

Any holes made for anchors and dowels that are not used shall be filled 
with non-shrink, non metallic grout suitable for the orientation and size 
of hole and have a minimum compressive strength of 4000 psi.  Repair must 
completely fill hole and be flush with existing concrete or masonry.  Place 
in accordance with manufacturer's recommended instructions.  Final anchor 
positions shall not be within 1 inch of repair patches.

3.2   EMBEDDED ITEMS

Existing reinforcing bars or other embedded items in the concrete structure 
may conflict with specific anchor locations.  Existing reinforcing and 
embedded items shall not be damaged during installation of post installed 
anchors.  

The contractor shall review the existing structural drawings and shall 
undertake to locate the position of the reinforcing bars at the locations 
of the concrete anchors by non-destructive, X-Ray, or other means.  
Structural integrity of existing concrete shall not be impaired by 
investigating method.

3.3   TESTS AND INSPECTIONS

3.3.1   Mechanical Anchors and Adhesive Dowels and Anchors

For mechanical anchors and adhesive anchors, periodic special inspections 
are required in accordance with ICC IBC.  Where adhesive anchors are 
installed in horizontal or upward orientations under sustained tension 
loads, continuous special inspection is required in accordance with ICC IBC.  
Special inspector shall make certain that Manufacturer's printed 
installation instructions and contract document requirements are met.

The Quality Control Special Inspector shall test the first three anchors of 
each type and a minimum of 10% of randomly selected anchors.  Tension 
testing shall be performed in accordance with ASTM E488/E488M.  Use 
incremental loading for tensile test.  Maintain proof load for a minimum of 
10 seconds.  Consider anchors to have failed if displacement exceeds D/10, 
where D is the nominal anchor diameter or if any of the failure modes of 
paragraph 12.2 occur.

Adhesive anchors and capsule anchors shall not be torque tested. For 
mechanical anchors, torque shall be applied with a calibrated torque wrench.
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Proof loads shall be the minimum of the value shown on the Drawings or in 
the table below:

ANCHOR EMBEDMENT TENSION PROOF LOAD

(inches) (pounds)

Adhesive & Wedge 
anchors, 3/4" diameter

6"-8" 3,500

Adhesive anchor, 3/4" 
diameter threaded rod

8"-10" 3,500

Adhesive anchor, 1" 
i

8"-10" 6,000

3.3.2   Action Required

If any of the tested anchors fail to achieve the specified torque or proof 
load within the limits of the contract documents, test a minimum of two 
adjacent anchors or dowels for each anchor or dowel that fails.  Additional 
tests and repairs shall be at no cost to the government.

Remove and replace misplaced or malfunctioning anchors.  Fill empty anchor 
holes and patch failed anchor locations in accordance with section titled 
"Unused or Repairs to Drilled Holes".  Anchors that fail to meet proof load 
or installation requirements shall be regarded as malfunctioning.  Do not 
reuse holes unless specifically allowed by manufacturer's published 
instructions and approved by the quality control special inspector.  Proof 
load test the replacement anchor.

3.3.3   Quality Control Inspector Report

Report the results of all tests and inspections conducted at the project 
site.  Report shall be submitted at least weekly.  Submit report as an 
electronic PDF file to the Contracting Officer for review by the Engineer 
of Record.  Report shall include that the work covered by the report has 
been performed and that the materials used and the installation procedures 
used conform with the approved contract documents and the manufacturer's 
published installation instructions.  Test results shall indicate exact 
location of anchor tested, outcome of test, inspector's name, and date of 
test.  Where failures occur, report shall include reason for failure and 
repair steps taken.  

3.4   DUST CONTROL

Control dust resulting from demolition to prevent the spread of dust and 
avoid creation of a nuisance in the surrounding area.  Do not use water 
when it will result in, or create, hazardous or objectionable conditions 
such as ice, flooding, or pollution.

        -- End of Section --
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SECTION 05 50 16

DECK FITTINGS
01/10

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 A 27/A 27M (2008) Standard Specification for Steel 
Castings, Carbon, for General Application

ASTM A 153/A 153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A 449 (2007b) Specification for Hex Cap Screws, 
Bolts, and Studs, Steel, Heat Treated, 
120/105/90 ksi Minimum Tensile Strength, 
General Use

ASTM A 563 (2007a) Standard Specification for Carbon 
and Alloy Steel Nuts

ASTM B 117 (2009) Standing Practice for Operating 
Salt Spray (Fog) Apparatus

ASTM D 2697 (2003; R 2008) Volume Nonvolatile Matter 
in Clear or Pigmented Coatings

ASTM D 4060 (2007) Abrasion Resistance of Organic 
Coatings by the Taber Abraser

ASTM F 1554 (2007a)Standard Specification for Anchor 
Bolts, Steel, 36, 55, and 105-ksi Yield 
Strength

ASTM F 436 (2009) Hardened Steel Washers

U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-C-24707/1 Castings, Ferrous, For Machinery and 
Structural Applications

SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC A (2000) Good Painting Practice Steel 
Structures Painting Manual, Volume 1

SSPC AB 1 (1991; E 2004; E 2007) Mineral and Slag 
Abrasives
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SSPC SP 1 (1982; E 2004) Solvent Cleaning

SSPC SP 6 (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 Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

A Safety Plan; Gshall be submitted in accordance with paragraph 
entitled, "Safety Plan", of this section.

SD-03 Product Data

Manufacturer's catalog data shall be submitted for the following 
items:

Abrasive Blasting Material; G

Organic Zinc Epoxy Primer; G

Cycloaliphatic Amine Epoxy or Polyamide Bisphenol Epoxy 
Intermediate and Top Coat; G

24" and 42" Cleats; G

Grout; G

Sleeves; G

Bolts, Nuts, and Washers; G

SD-05 Design Data

Containment System; G

SD-07 Certificates

Certificates shall be submitted for the following items showing 
conformance with referenced standards contained in this section.

Abrasive Blasting Material; G

Coating System Compatibility; G

Qualification for Coating Inspections; G

SD-11 Closeout Submittals

Disposal of used abrasive and waste material; G

1.3   DELIVERY, STORAGE AND HANDLING

Materials shall be delivered in their original unopened containers bearing 
the manufacturer's name, shelf life, product identification, and batch 
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number.

Coatings, thinners, and cleaners shall be stored in tightly closed 
containers in a covered, well-ventilated area where they will be protected 
from exposure to extreme cold or heat, sparks, flame, direct sunlight, or 
rainfall. Manufacturer's instructions for storage limitations shall be 
followed.

1.4   ENVIRONMENTAL PROTECTION

Comply with all requirements of the Environmental Protection Agency.

1.4.1   Compliance with the Clean Air Act, Clean Water Act, and Waste 
Regulations

Take active measures to prevent or minimize the discharge of abrasive blast 
material, paint chips, paint, solvent, vapors, or other debris into the air 
or waters during paint removal operations.

Utilize and position paint floats, john boats, tarps and plastic sheeting 
as necessary to prevent material from being blown or dropping in the water. 
Inspect condition of barriers before each work shift and repair/reposition 
as required to prevent discharge into the waterways. Stop work in windy 
conditions or when blast or paint overspray is observed.

Use fixed or floating platforms as work surfaces when working when working 
at water surface to provide a surface to recover spent materials. The 
complete recovery of wastewater, blasting material, and paint chips is 
mandatory. Properly label all containers with identification of contents.

All waste shall be disposed of in accordance with state and federal 
regulations.

1.4.2   Abrasive Blasting Operations

All waste and solids from paint removal activities shall be collected and 
contained, and disposed of properly. The waste MAY NOT be allowed to 
discharge into storm water systems, (storm drains, pier/wharf drains, 
ditches, etc.), or waterways.

1.4.3   Spills into Waterways

Report all spills to the Contracting Officer.

1.5   SAFETY PLAN

A Safety Plan shall be submitted for containment, for cleaning, and for 
application of coating systems in accordance with OSHA regulations.

Material and Equipment Lists shall be submitted for manufacturer's style or 
catalog numbers, specification and drawing reference numbers, and warranty 
information for the Protective Coating System.

1.6   COATING SYSTEM COMPATIBILITY

Provide certification from each manufacturer of components of the Coating 
System, primer, intermediate, and top coat, that the supplied coating 
material is suitable for use in the specified coating system. Each 
manufacturer shall identify the specific products, including manufacturer's 
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name, and which their product may be used with. The certification shall 
also provide the name of the manufacturer that will provide technical 
support for the entire system. When all coating materials are supplied by 
one manufacturer, this certification is not required.

1.7   QUALIFICATION FOR COATING INSPECTIONS

Comply with applicable requirements of Section 09 97 13.27 "EXTERIOR 
COATING OF STEEL STRUCTURES".

PART 2   PRODUCTS

2.1   EXISTING CLEATS

Existing cleats shall be removed from the existing pier, salvaged, 
reconditioned, and reinstalled.

2.2   24" and 42" Cleats

Cast steel conforming to MIL-C-24707/1 or ASTM A 27/A 27M Grade 65-35 with 
dimensions and bolts as indicated.  

2.3   GROUT

Grout shall be non-shrink grout, a mixture of cementitious material and 
aggregate with a minimum compressive strength of 4000 psi and a maximum 
aggregate size of 3/8 inch.

2.4   BOLTS, NUTS, AND WASHERS

Bolts:  ASTM F 1554 or ASTM A 449 as indicated.  Nuts:  ASTM A 563 Heavy 
Hex.  Washers:  ASTM F 436.  Bolts, nuts, and washers shall be hot dipped 
galvanized in accordance with ASTM A 153/A 153M.  

2.5   ABRASIVE BLASTING MATERIAL

Abrasive blasting material shall be per SSPC A, Chapter 2.4 and SSPC AB 1.

2.6   PROTECTIVE COATINGS

2.6.1   Coating System for Mooring Fixtures

The Coating System shall consist of organic zinc epoxy primer, and then two 
coats of a self-priming Cycloaliphatic Amine Epoxy or Polyamide Bisphenol 
Epoxy.  Finished Coat shall be "white".  Coatings shall be selected from 
the following listing and all coatings, thinners, and cleaners shall be the 
product of the same manufacturer.  Each successive coating shall be of a 
contrasting color to provide a visual assurance of complete coverage.

2.6.1.1   Organic Zinc Epoxy Primer

Provide Dry Film thickness between 3.0 - 5.0 mils of a low VOC organic zinc 
epoxy steel primer with the following minimum characteristic:

Solid Content by Volume 65% +/- 3% when tested in accordance with 
ASTM D 2697.

Zinc Content by Weight 80% +/- 3% in dry film.
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2.6.1.2   Cycloaliphatic Amine Epoxy or Polyamide Bisphenol Epoxy 
Intermediate and Top Coat

Provide two separate coats with a Dry Film thickness between 4.0 - 6.0 mils 
of a self-priming epoxy mastic coating with the following minimum 
characteristic:

Solid Content by Volume 75% +/- 2% when tested in accordance with 
ASTM D 2697.

Abrasion loss less than 90 mg when tested in accordance with ASTM D 4060 
after 1000 cycles, CS17 wheel, 1000 gm load.

Salt Fog Test results in no Undercutting or Blistering after 1 year when 
tested in accordance with ASTM B 117.

PART 3   EXECUTION

Comply with applicable requirements of Section 09 97 13.27 "EXTERIOR 
COATING OF STEEL STRUCTURES".

3.1   CONTAINMENT SYSTEM

The contractor shall design and provide a containment system for the 
capture, containment, collection, storage and disposal of the waste 
materials generated by the work under this contract.  Waste materials 
covered by this paragraph shall not include any materials or residue from 
removal of existing coatings or any other hazardous material.

Submit plans and drawings for the containment system and recovery of waste 
materials.  Indicate all framework, work platforms, scaffolding, curtains, 
screens, tarps, method of securement, etc.

The review and acceptance of the containment system shall in no way relieve 
the contractor of any responsibility for obtaining the degree of capture, 
containment, and collection.  It is the contractor's responsibility to 
insure the feasibility and workability of the containment system.

The contractor shall perform his operations and work schedule in a manner 
as to minimize leakage of the containment system.  The containment system 
shall be properly maintained and shall not deviate from the approved 
drawings, without the Contracting Officers approval.  If at any time during 
the execution of the work, the containment system fails to function 
satisfactory in the opinion of the Contracting Officer, the contractor 
shall suspend all operations, except those required to minimize adverse 
impact on the environment or government property.  Operations shall not 
resume until modifications have been made to correct the cause of the 
failure.  Modifications shall be approved by the Contracting Officer.

3.2   42" CLEATS

Provide recess in curbing and grout space around and under cleat base to 
limits indicate and completely fill the recesses beneath the castings 
around all sides of the casting level to the top of curb after all bolts 
have been drawn tight.  
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3.3   EXISTING CLEATS

3.3.1   General

All existing 24" cleats shall be prepared and coated within 6 hours after 
completion of surface preparation and before rusting or recontamination 
occurs.  Surfaces not coated within 6 hours which show rusting or 
contamination, regardless of the length of time after preparation, shall be 
repaired.

Surface preparation and coating operations shall be sequenced so that 
freshly applied coatings will not be contaminated by dust or foreign matter.

Surfaces shall be inspected and degreased as required prior to subsequent 
surface preparation and the application of protective coatings.  Degreasing 
shall be by solvent cleaning, detergent washing, or steam cleaning.  
SSPC SP 1 shall apply for solvent cleaning.

3.3.2   Abrasive Blasting (AB)

Abrasive blasting shall conform to SSPC SP 6 and SSPC A.

Compressed air used for abrasive blasting shall be free of moisture and oil.

A minimum nozzle pressure of 90 pounds per square inch shall be maintained.

Foreign matter shall be removed from surfaces to be coated prior to 
abrasive blasting using mechanical methods as specified.

Blast cleaning shall achieve a 1.0 - 3.0 mil anchor profile as indicated by 
a surface profile comparator, replica tape, or similar device.

Rust and corrosion shall be removed from pits and depressions.

Abrasive blast aggregate shall not be reused.

All traces of abrasive residue and dust shall be removed from the surface, 
leaving it clean and dry.

3.4   COATING APPLICATION

3.4.1   General Requirements

Manufacturer's instructions for thinning, mixing, handling, and applying 
products shall be considered a part of this specification.  In the event of 
conflict between the requirements of this specification and the 
manufacturer's recommendations, this specification shall take precedence.

Compressed air used for spraying coatings shall be free of moisture and oil.

Each coat of material applied shall be free from runs; sags; blisters; 
bubbled; mud cracking; variation in color, glass, and texture; holidays 
(missed areas); excessive film build; foreign contaminants; and dry 
overspray.

No coating shall be applied when rain is imminent or when the temperature 
or humidity is outside the limits recommended by the coating manufacturer.

Surface temperature shall be at least 5 degrees F above the dew point.
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Coatings shall be thoroughly worked into all joints,crevices, and open 
spaces.  Special attention shall be paid to welds, cutouts, sharp edges, 
rivets, crevices, an bolts to ensure proper coverage and thickness.

Newly coated surfaces shall be adequately protected from damage.

Coatings shall be applied by airless or conventional spray.  Airless 
spraying shall be used for uniform large surface areas.  Conventional 
spraying shall be used for small areas of intricate configuration and for 
touchup.  During application of inorganic zinc coating, maintain uniform 
suspension.

3.4.2   Mixing and Application Procedures

Materials shall be mixed, stirred, and strained per the coating 
manufacturer's recommendations.

Continuous slow agitation of the materials shall be provided during 
application of inorganic zinc coating, maintain uniform suspension.  
Continuous rapid agitation shall be avoided.

Material shall be thinned for workability and improved spray 
characteristics only.

Material shall be applied in even, parallel passes, overlapping 50 
percent.  Special attention shall be paid to welds, cutouts, sharp edges, 
crevices, and bolts to ensure proper coverage and thickness.

3.4.3   Dry-Film Thickness (DFT)

Coatings shall be applied to the following dry-film thicknesses:

Coating System:

a.  Inorganic primer zinc:  2.5 to 4 mils

b.  Inhibitive polyamide epoxy, second coat:  2 to 4 mils

c.  Cycloaliphatic Amine Epoxy, third coat:  2 to 4 mils, but 
sufficient to hide previous coat

When dry through (dry to handle), the film thickness shall be checked with 
a calibrated nondestructive dry-film thickness gage.  If less than 
specified thickness, additional material shall be applied as required.  
Proper DFT for the inorganic zinc coating shall be obtained in a single 
application which may consist of multiple passes, while coating is still 
wet.

3.5   TOUCH-UP

Abrasion or defect repairs that occurred shall conform to the coating 
manufacturer's instructions.

3.6   DISPOSAL OF USED ABRASIVE AND WASTE MATERIAL

Dispose of debris, rubbish, scrap, and other nonsalvageable materials 
resulting from removal operations with all applicable federal, state and 
local regulations as contractually specified.  Storage of removed materials 
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on the project site is prohibited.

3.6.1   Removal from Government Property

Transport waste materials removed from demolished and deconstructed 
structures from Government property for legal disposal.

3.7   INSPECTION

On-site coating work as described herein shall be inspected for compliance 
with this specification by a NACE (National Associate of Corrosion 
Engineers) Certified Coating Inspector provided by the Contractor.

The Inspector shall be present at the pre-work conference to address 
necessary clarification of inspection and specification requirements.  
Apparent deviation from the specified requirements or any out of tolerance 
condition shall be immediately reported to the Contracting Officer for 
determination of corrective action.  Submit inspection reports performed by 
the Coating Inspector.

Inspection Forms shall be submitted at the pre-work conference which shall 
be used by the Coating Inspector and forwarded to the Contracting Officer 
prior to delivery of the coated work to the job site.

The Inspector shall provide over site during various stages of the 
preparation and application of the coating for 20% of the total mooring 
fixtures identified in the contract and shall provide a final inspection on 
all the mooring fixtures.  The duration and scheduling for the inspections 
shall be determined and agreed upon by all parties during the pre-work 
conference.  Discrepancies noted on the inspection reports shall be 
repaired by the contractor at no additional cost to the Government.

       -- End of Section --
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SECTION 05 51 33.00 21

STAINLESS STEEL 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 D1.6/D1.6M (2007) Structural Welding Code - Stainless 
Steel

ASTM INTERNATIONAL (ASTM)

ASTM E 140  (2007) Standard Hardness Conversion Tables 
for Metals Relationship Among Brinell 
Hardness, Vickers Hardness, Rockwell 
Hardness, Superficial Hardness, Knoop 
Hardness, and Scleroscope Hardness 

ASTM A276 (2010) Standard Specification for 
Stainless Steel Bars and Shapes

ASTM A312/A312M (2012) Standard Specification for 
Seamless, Welded, and Heavily Cold Worked 
Austenitic Stainless Steel Pipes

ASTM A380 (2006) Standard Practice for Cleaning, 
Descaling, and Passivation of Stainless 
Steel Parts, Equipment, and Systems

ASTM C 633 (2008) Standard Test Method for Adhesion 
or Cohesion Strength of Thermal Spray 
Coatings

ASTM D2047 (2011) Static Coefficient of Friction of 
Polish-Coated Floor Surfaces as Measured 
by the James Machine

ASTM E 384 (2011) Standard Test Method for Knoop and 
Vickers Hardness of Materials

ASTM F1166 (2007) Standard Practice for Human 
Engineering Design for Marine Systems, 
Equipment, and Facilities

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.27 Fixed Ladders
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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 Contractor Quality Control 
approval.  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

Ladders, installation drawings; G

SD-03 Product Data

Ladder Members; G

Lag Bolts and End Threaded Rods; G

Welding electrodes and rods; G

SD-06 Test Reports

SD-07 Certificates

Stainless Steel Members; G

Welding procedures and qualifications; G

Welding Inspection Report; G

1.3   QUALIFICATION OF WELDERS

Qualify welders in accordance with AWS D1.6/D1.6M.  Use procedures, 
materials, and equipment of the type required for the work.

1.3.1   Welding Procedures and Qualifications

Prior to commencing fabrication, submit certification for each welder 
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 in accordance with the requirements of 
AWS D1.6/D1.6M, Section 4.  

If the qualification date of the welding operator is more than one-year 
old, the welding operator's qualification certificate shall be accompanied 
by a current certificate by the welder attesting to the fact that he has 
been engaged in welding since the date of certification, with no break in 
welding service greater than 6 months.

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.

1.4   DELIVERY, STORAGE, AND PROTECTION

Protect from corrosion, deformation, and other types of damage.  Store 
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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 Stainless Steel Ladder Members

2.1.1   Shapes, Plates, and Bars

ASTM A276, type 316L.

2.1.2   Pipe And Tube

ASTM A312/A312M, grade 316L.

2.1.3   Ladder Rungs

ASTM A276, grade 316L.  1" diameter solid, slip resistant, ladder rungs.  

Stainless steel surface on stainless steel substrate.  Grade #2 – Medium, 
incorporate an anti-slip stainless steel surface covering 100% of substrate 
consisting of a random hatch matrix with a surface hardness between 55 – 63 
on the Rockwell “C” scale ASTM E 140 and ASTM E 384 and a surface to 
substrate bond strength ASTM C 633 of at least 4,000 psi.  The non-slip 
surface shall have a ASTM D2047 minimum static coefficient of friction of 
0.7. 

2.3   Welding Electrodes and Rods

AWS D1.6/D1.6M  E/ER 316L filler metal.

PART 3   EXECUTION

3.1   FABRICATION

Fabricate ladders for the locations shown, with dimensions, spacing, 
members, details, and anchorages as indicated.  Comply with requirements of 
and 29 CFR 1910.27 and ASTM F1166; where conflicts occur, comply with the 
more stringent requirements.

3.1.1   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.  Grid 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.

3.1.2   Welding

Perform welding, welding inspection, and corrective welding, in accordance 
with AWS D1.6/D1.6M.  Use continuous welds on all exposed connections.  
Grind visible welds smooth in the finished installation. 
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3.1.2.1   Passivation

Anneal after welding to dissolve any chromium carbides.  Provide cleaning, 
descaling/pickling, and passivation in accordance with ASTM A380 to restore 
maximum corrosion resistance.

3.2   GENERAL INSTALLATION REQUIREMENTS

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.  Conceal fastenings where 
practicable.  Thickness of metal and details of assembly and supports must 
provide strength and stiffness.  Formed joints exposed to the weather to 
exclude water.  

3.2.1   Lag Bolts and End Threaded Rods

ASTM 316L for lag bolts and end threaded rods where indicated.  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.  Score exposed threads or provide other measures to 
ensure nuts do not back off. 

3.2.2   Nuts

ASTM A 194, Grade and Style for applicable ASTM 316L bolt standard 
recommended.

3.2.3   Washers

ASTM 316 washers for ASTM 316L Lag Bolts and Threaded Rods.  

3.2.3.1   Galvanized Fasteners

Refer to Specification SECTION 06 13 33 "PIER TIMBERWORK" for hot-dipped 
galvanized threaded fastener, bolt, nuts, and washer material requirements 
where indicated. Due to dissimilar metals, ensure there is no contact 
between stainless steel and galvanized elements.

3.2.3.2   Concrete Anchors

Refer to SECTION 05 13 00.20 21 POST-INSTALLED CONCRETE ANCHORS.

3.3   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 within 7 working days of the date of weld inspection.

3.9.1   Welds

3.3.1   Visual Inspection

AWS D1.1/D1.1M.  Furnish the services of AWS-certified welding inspectors 
for fabrication inspection and testing and verification inspections.  
Welding inspectors shall visually inspect and mark welds, including fillet 
weld end returns.  Provide Welding Inspection Report and any required 
corrective actions.
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        -- End of Section --
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SECTION 06 13 33

PIER TIMBERWORK
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.

AMERICAN WOOD PROTECTION ASSOCIATION (AWPA)

AWPA M2 (2011) Standard for Inspection of Treated 
Wood Products

AWPA M3 (2013) Standard Quality Control Procedures 
for Wood Preserving Plants

AWPA M4 (2006) Standard for the Care of 
Preservative-Treated Wood Products

AWPA M6 (1996) Brands Used on Forest Products

AWPA P5 (2014) Standard for Waterborne 
Preservatives

AWPA P23 (2010) Standard for Chromated Copper 
Arsenate Type C (CCA-C)

AWPA T1 (2013) Use Category System: Processing and 
Treatment Standard

AWPA U1 (2013) Use Category System: User 
Specification for Treated Wood

ASTM INTERNATIONAL (ASTM)

ASTM A 123/A 123M (2013) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A 307 (2012) Standard Specification for Carbon 
Steel Bolts and Studs, 60 000 PSI Tensile 
Strength

ASTM A47/A47M (1999; R 2009) Standard Specification for 
Ferritic Malleable Iron Castings

ASTM A563 (2007a) Standard Specification for Carbon 
and Alloy Steel Nuts

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 171 Certification of Pesticide Applicators
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SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC PA 2 (2012) Measurement of Dry Coating 
Thickness With Magnetic Gages

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.  The following shall be submitted in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Pier timberwork

  Provide shop drawings for all timbers 21 days in advance of 
repairs or fabrication of members.  Show typical dimensions and 
fabrication details for all cut, framed, or bored timbers to be 
provided. 

Threaded Rods; straight and bent; G

Drawings of threaded rod fabrication

SD-05 Design Data

Threaded Rods, Bolts, Nuts, & Washers ; G

SD-06 Test Reports

Timber preservative inspection; G

Delivery inspection list

Threaded Rods, Bolts, nuts, and washers; G

Epoxy Anchor Gel for Anchor Rods;  G

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.

SD-07 Certificates

MSDS and CIS

Threaded Rods, Bolts, Nuts, & Washers ; G

Galvanizing; G

Galvanizing Repair Thickness Results; G

1.3   DELIVERY AND STORAGE

Open-stack timber and lumber material on skids at least 12 inches 
aboveground, in a manner that will prevent warping and allow shedding of 
water.  Close-stack treated timber and lumber material in a manner that 
will prevent long timbers or preframed material from sagging or becoming 
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crooked.  Keep ground under and within 5 feet of such piles free of weeds, 
rubbish, and combustible materials.  Protect materials from weather. Handle 
treated timber with ropes or chain slings without dropping, breaking outer 
fibers, bruising, or penetrating surface with tools.  Do not use cant dogs, 
peaveys, hooks, or pike poles.  Protect timber and hardware from damage.

1.4   QUALITY ASSURANCE

1.4.1   Treatment Plant

Ensure treatment plants comply with quality control procedures in AWPA M3

1.4.2   Timber Grading

Comply with PS 20 and grading rules of lumber grading agencies certified by 
American Lumber Standards Committee Board of Review as applicable

1.4.3   MSDS and CIS

Provide Material Safety Data Sheets (MSDS) and Consumer Information Sheets 
(CIS) associated with timber preservative treatment.  Contractor shall 
comply with all safety precautions indicated on MSDS and CIS.

1.4.4   Timber Preservative Inspection

Certification of treatment compliance by an dependant third party shall be 
provided. Submit the inspection report and letter of certification, for 
approval by the Contracting Officer, that offered products complying with 
applicable AWPA Standards.  Identify treatment on each piece by the quality 
mark of an agency accredited by the Board of Review of the American Lumber 
Standard Committee.

Furnish the following compliance certificates to the Contracting Officer 
upon delivery of the materials to the jobsite:

(a) Verification of compliance with grading rules and species of 
timber and lumber. Provide certification by an agency accepted as 
competent by the American Lumber Standards Committee (ALSC).

(b) Lot certification of each charge for preservative, penetration 
in inches, and retention in pounds per cubic foot (assay method) 
by a qualified independent inspection and testing agency. In 
addition, have the producer of the treated products provide 
written certification that Best Management Practices (BMP’s) in 
accordance with “Best Management Practices for Treated Wood in 
Western Aquatic Environments,” published by the Western Wood 
Preservation Institute (WWPI) were followed, including a 
description and appropriate documentation of the applicable BMP’s 
used. 

 1.4.5   Delivery Inspection List

Field inspect and submit a verification list of each treated timber member 
and each strapped bundle of treated lumber indicating the wording and 
lettering of the quality control markings, the species and the condition of 
the wood.  Do not incorporate materials damaged in transport from plant to 
site.  Inspect all preservative-treated wood, visually to ensure there are 
no excessive residual materials or preservative deposits.  Material shall 
be clean and dry or it will be rejected due to environmental concerns.
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PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Lumber and Timbers

Provide solid sawn lumber and timbers of stress-rated Southern Pine with a 
stress rating of 1200 psi minimum, and identified by the grade mark of a 
recognized association or independent inspection agency using the specific 
grading requirements of an association recognized as covering the species 
used. Lumber and timbers shall have a preservative treatment in accordance 
with AWPA T1, AWPA U1 and AWPA P5 using water-borne preservative. 

The association or independent inspection agency shall be certified by the 
Board of Review, American Lumber Standards Committee, to grade the species 
used. Contractor shall be responsible for the quality of the treated 
product.

2.1.1.1   Preservative Treatment

2.1.1.1.1   General

Each piece of treated lumber or timber shall be branded, by the producer, 
in accordance with AWPA M6.

Chromated zinc chlorides, pentachlorophenol-ammoniacal systems, and alkyl 
ammonium compounds will not be allowed.

Dry after treatment to a maximum moisture content of 19%.

The Contractor shall be responsible for the provision and quality of 
treated wood products.

2.1.1.1.2   Salt Water Splash Zone

Preservative Treatment of fender system, chocks, wales, and blocking uses 
(UC4B) in accordance with the U.S. EPA Supplemental label requirements for 
forest products treated with CCA.  Pressure treat softwood lumber, timber 
with 0.60 lb/cu ft retention of CCA type C in accordance with AWPA U1, 
AWPA P5 and AWPA P23. 

2.1.1.1.3   Immersion or In Contact with Salt Water

Preservative Treatment of lumber for bracing or in contact with salt water 
(UC5B) in accordance with the U.S. EPA Supplemental label requirements for 
forest products treated with CCA.  Pressure treat softwood lumber, timber 
with 2.50 lb/cu ft retention of CCA type C in accordance with AWPA U1, 
AWPA P5 and AWPA P23. 

2.1.1.2   Inspection and Acceptance

A third-party accredited agency shall submit documentation verifying that 
the wood preservative retention and penetration values comply with AWPA U1. 
Inspect treated timber products according to AWPA M2. The Inspector will 
test before, during, and after treating.  Determine the level of 
preservative retention by testing the 0.6 to 1.5 inch assay zone.
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2.1.1.2.1   Preservative Penetration

Ensure the preservative penetrates at least 3 in or 90 percent of the 
sapwood for all lumber.  One retreatment will be allowed if the initial 
treatment does not meet requirements for retention, penetration, or 
appearance.

2.1.1.2.2   Retention

Determine the level of preservative retention by testing to 1.5 inch assay 
zone.

2.1.1.2.3   Preservative Fixation Rate

AWPA E19, Standard method for Determining Preservative Fixation of 
Waterborne Wood Preservatives.

2.1.1.2.3.1   CCA-C Fixation 

Evaluating the completeness of CCA-C fixation, by the chromotropic acid 
test (AWPA Method A3, Section 11 (AWPA 2000)).  Remove an increment core 
from the treated wood and applying an indicator solution. If the core turns 
a pinkish color then hexavalent chromium is present and the sample fails 
because the fixation process is not complete. 

Instructions for the use of this method in the inspection of poles have 
recently been included in AWPA standards (AWPA Standard M2, Part A, Section 
4.5 (AWPA 2000)). 

2.1.1.2.4   Reporting

Submit reports in accordance with AWPA M2 of the treating process and 
results of the inspection that confirm treatment was completed according to 
these Specifications.

2.1.2   HARDWARE

For the timber fender system which is to remain, repaired, or be provided 
supply hot-dipped galvanized bolts and rods with necessary nuts and 
washers, timber connectors, nails and other fastenings to secure to the 
pier.  Provide timber connectors of types to match existing unless 
otherwise indicated. 

2.1.2.1   Threaded Rods, Bolts, & Nuts 

Provide bolts ASTM A 307, Grade C, ASTM A 36/A 36M or ASTM F 1554, Grade 
36; for bolts, anchor rods, and end threaded rods.  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.  Provide timber connectors and other metal fastenings of 
type and size indicated on the drawings.  

Score exposed threads or provide other measures to ensure nuts do not back 
off.

2.1.2.1.1   Nuts

ASTM A 563, Grade and Style for applicable ASTM bolt standard recommended.
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2.1.2.2   Lag Bolts

Provide bolts ASTM A 307, Grade A.

2.1.2.3   Screw Withdrawal

 350 lbs in accordance with ASTM D6117.

2.1.2.4   Nails

Use nails of standard form ASTM F 1667.

2.1.2.4.1   Nail Withdrawal

 150 lbs in accordance with ASTM D6117.

2.1.2.4.2   Washers

Provide cast-iron ogee conforming to ASTM A48/A48M, malleable iron washers 
shall conform to ASTM A47/A47M, plate or cut washers shall conform to 
ASTM F844.  Provide "Dock Washers" for all "oversized" holes.

2.1.3   Concrete Anchors

Refer to Specification SECTION 05 13 00.20 21 "POST-INSTALLED CONCRETE 
ANCHORS" for concrete adhesive anchor material requirements.t

2.2   FABRICATION FINISHES

2.2.1   Zinc-Coating

Hot-dip galvanize all threaded fastener, bolts, rods, nuts, and washers 
hardware in conformance with the following applicable standards: ASTM F2329, 
ASTM A123/A123M, and ASTM A153/A153M, unless specified otherwise galvanize 
after fabrication where practicable.  Nuts must be tapped oversize prior to 
galvanization in accordance with ASTM A563.

NOTE: Zinc plating or electrodeposited coatings on threaded fasteners and 
washers shall not be accepted. 

2.3   GALVANIZING REPAIR

2.3.1   Limitiations for Field Repairs

Repair of galvanized material shall be defined by the size size of the area 
outlined in the product galvanizing specifications (ASTM A 123/A 123M and  
ASTM A153/A153M). The allowable surface area for repair shall be not more 
than ½ of 1% of the accessible surface area to be coated on that article, 

or 36 in2 per ton of piece-weight, whichever is less.

2.3.2   Repair of Zinc-Coated Surfaces

Prepare, clean, and repair damaged surfaces as a result of handling, 
transporting, or bolting with a galvanized repair method specifically 
designed for the repair and conforming to ASTM A780/A780M. Touch-up 
materials are required to meet a coating thickness of at least 2.0 mils 
(50.8 µm) for one application, and the final coating thickness of the 
repair area is dictated by the material used to do the repair.
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Field cutting or welding repairs shall require prior approval of the 
Contracting Officer and may require the component to be regalvanized at the 
contractors expense. 

Repair paints and limits of acceptiable repair shall be identified by the 
galvanizer. The coating thickness for the use of a "paint" repair shall be 
50% more than the surrounding coating thickness, but not greater than 4.0 
mils (100 µm). Thickness measurements with either a magnetic, 
electromagnetic, or eddy-current gage to ensure that the applied coating is 
as specified in accordance with SSPC PA 2 shall be provided for each repair.

"Zinc-Based Solder" repair coating thickness shall meet the specification 
requirement for the material category of the part with a maximum thickness 
of 4 mils (100 µm). inc-based solder products closely match the surrounding 
zinc and blend in well with the existing coating appearance.

"Zinc Spray" repairs shall have a zinc coating thickness at least as thick 
as that required in ASTM A 123/A 123M for the material category. 

Measure the repair thinckness for "Zinc-Based Solder" and "Zinc Spray" as 
prescribed by one of the non destructive methods identified in 
ASTM A 123/A 123M.  

Submit all Galvanizing Repair Thickness Results to the Contracting Officer 
for review. 

PART 3   EXECUTION

3.1   CONSTRUCTION

Cut, bevel, and face timbers prior to plant preservative treatment.  All 
exposed connections or adjoining members, counter-sink all bolt heads.  In 
addition to the contract clause entitled "Accident Prevention" provide 
protective equipment for personnel fabricating, field treating, or handling 
materials treated with oil-soluble or waterborne wood preservatives.  Refer 
to paragraph entitled "MSDS and CIS."  

3.1.1   Fender System Repairs

Reattach those fender piles which are to remain.  Match the existing 
adjacent, undamaged fender/wale installation.  Face fender piles to receive 
chocks as required.  Use only full-length timbers for chocks and tightly 
fit against fender piles.  Face fender piles to provide a flat bearing 
against wales.  Splice wales and provide all repairs to existing and new 
timber members as identified in the contract documents.  Bevel or flat cut 
tops of fender piles as indicated.  Provide additional blocking at ends of 
wales to prevent cantilevered sections.  

3.1.2   Fastening

Vertical bolts shall have nuts on the lower end.  Where bolts are used to 
fasten timber to timber, timber to concrete, or timber to steel, bolt 
members together when they are installed and retighten immediately prior to 
final acceptance of contract. Final tighten all nuts to provide proper 
bearing and snug tight condition. Snug tight is defined as sufficient 
tightness to bring faces of members into firm contact with each other.   

Provide bolts having sufficient additional threading to provide at least 
3/8 inch per foot thickness of timber for future retightening on cut off 
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excess.  After final tightening, check or burr all bolts effectively with a 
pointing tool to prevent loosening of the nuts.

3.1.3   Holes for Bolts, Dowels, Rods & Lag Screws

Bore all holes before preservative treating the wood. Bore holes for round 
drift bolts and dowels 1/16 inch smaller in diameter than that of the bolt 
or dowel to be used.  Ensure that the diameter of holes for square drift 
bolts or dowels is equal to the side dimension of the bolt or dowel.
  
Bore holes for machine bolts 1/16 inch larger than the diameter, except 
when galvanized bolts are specified.  In this case, drill all holes 1/8 
inch greater than the bolt size.
  
Bore holes for lag screws 1/16 inch larger for the shank portion of the lag 
screw and drill the remainder of the hole approximately 75 percent of the 
shank diameter to a depth of 1 inch less than the length of the screw.

3.2   FIELD TREATMENT

3.2.1   Timberwork

Field treat cuts, bevels, notches, counterboring, refacing and abrasions 
made in the field in treated piles and timbers with a compatible 
preservative material in accordance with AWPA M4, MSDS and CIS.  

Carefully trim all vertical and horizontal countersinking recesses made in 
treated material with preservative so that the solution saturates the 
entire area surrounding the hole. Fill with a copper naphthenate solution 
containing 2 percent or more copper metal or with a preservative allowed 
for field applications under AWPA M4 after placing the bolt or screw. Apply 
the preservative in 3 applications; wait at least 2 hours between 
applications.   

In addition, all bored holes for connectors or bolts shall be treated by 
pumping coal-tar roofing cement meeting ASTM-D 4022 into holes using a 
grease gun or similar device. 

 Wood preservatives are restricted use pesticides and shall be applied 
according to applicable standards.  Trim cuts and abrasions before field 
treatment.  Paint depressions or openings around bolt holes, joints, or 
gaps including recesses formed by counterboring, with same preservative 
treatment. 

3.2.2   On Site Application of Wood Preservatives

All on site application of wood preservatives must be performed by a person 
certified through an EPA approved training program for the application of 
wood treatment products in accordance with 40 CFR 171, regulated under 7 
U.S.C.A. Sections 136 to 136y, Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA).  On site treatment shall also be in accordance 
with AWPA M4, Sections 1.5, 2.2, 2.3, and 3.1.

    -- End of Section --
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SECTION 06 13 34

PIER POLYMERIC TIMBER
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.

ASTM INTERNATIONAL (ASTM)

ASTM D1435 (2005) Standard Practice for Outdoor 
Weathering of Plastics

ASTM D1972 (1997; R 2005) Standard Practice for 
Generic Marking of Plastic Products

ASTM D2344/D2344M (2000; R 2006) Standard Test Method for 
Short-Beam Strength of Polymer Matrix 
Composite Materials and Their Laminates

ASTM D6109 (2010) Standard Test Methods for Flexural 
Properties of Unreinforced and Reinforced 
Plastic Lumber and Related Products

ASTM D6111 (2009) Standard Test Method for Bulk 
Density and Specific Gravity of Plastic 
Lumber and Shapes by Displacement

ASTM D696 (2008) Standard Test Method for 
Coefficient of Linear Thermal Expansion of 
Plastics Between -30 degrees C and 30 
degrees C With a Vitreous Silica 
Dilatometer

ASTM D883 (2011) Terminology Relating to Plastics

1.2   Glossary

See ASTM D883 for standard terminology related to plastics.

Extrusion - A manufacturing process where molten polymer is forced 
through a die of a desired shape, to encapsulate fiberglass 
reinforced plastic or steel bars, which run continuously 
throughout the length of the product without joints.

FRP - Fiber reinforced polymer. A polymer matrix, either thermoset 
or thermoplastic, reinforced with a fiber or other material with a 
sufficient aspect ratio (length to thickness) to provide a 
discernable reinforcing function in one or more directions.

GFRP - Glass fiber reinforced plastic. A composite made from 
fiberglass reinforcement in a plastic (polymer) matrix.
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Polymer - Any of numerous natural and synthetic compounds of 
usually high molecular weight consisting of up to millions of 
repeated linked units, each a relatively light and simple molecule.

 Pultrusion - A continuous process for manufacturing composites 
that have a cross sectional shape. The process consists of pulling 
a fiber reinforcing material through a resin impregnation bath and 
through a shaping die, where the resin is subsequently cured.

Resin - Any of numerous physically similar polymerized synthetics 
or chemically modified natural resins. Two main types of polymers 
used for resins include thermoset and thermoplastic materials.

Thermoset Plastics (thermosets) - Refer to a range of polymer 
materials that once cured do not flow, or melt when heated. 
Thermoset materials are transformed, through the addition of 
energy, to a stronger substance.  Thermoset materials are usually 
liquid or malleable prior to curing, and designed to be molded 
into their final form, or used as adhesive.  Thermoset polymer 
resins can be transformed into plastics or rubbers by 
cross-linking. A thermoset material cannot be melted and re-molded 
after it is cured. Thermoset materials are generally stronger than 
thermoplastic materials. They are also better suited to high 
temperature applications.  They are not easily recyclable like 
thermoplastics, which can be melted and re-molded. Examples of 
thermoset plastics include: natural rubber, Bakelite, 
Urea-Formaldehyde, Melamine, Polyester Resin, and Epoxy Resin.

Thermoplastics - Most thermoplastics are high molecular weight 
polymer chains, mostly joined through weak dispersion forces and 
more rarely dipole-dipole interactions. Thermoplastic polymers are 
usually contrasted with thermosetting polymers, which cannot go 
through melt/freeze cycles.  Many thermoplastic materials are 
addition polymers (chain growth polymers), such as polyethylene 
and polypropylene.

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.  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

Polymeric (Plastic) Sections members; G

Drawings of timber sections, shop fabrication, and field erection 
details; including methods of fastening.

SD-03 Product Data

Polymeric (Plastic) Timber Sections members; G

SD-05 Design Data

Polymeric Timber Members; G
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Polymeric Allowable bending moment; G

Polymeric Allowable flexural stress; G

Polymeric Maximum elastic deflection; G

SD-06 Test Reports

Polymeric Material Test Reports; G

Polymeric Performance Test Data; G

Polymeric Allowable flexural stress; G

SD-07 Certificates

Polymeric (Plastic) Timber Members; G

1.4   DELIVERY, STORAGE, AND PROTECTION

Protect all steel 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   DELIVERY AND STORAGE

Deliver materials to the site in an undamaged condition.  Store, protect, 
handle, and install elements in accordance with manufacturer's instructions 
and as specified.  Store materials off the ground to provide proper 
ventilation, with drainage to avoid standing water, and protection against 
ground moisture and dampness.  Adhere to requirements for stacking, 
lifting, bracing, cutting, notching, and special fastening requirements.  
Remove defective and damaged materials and provide new materials.  

1.6   GRADING AND MARKING

1.6.1   Polymeric (Plastic) Lumber

Label plastic products to be incorporated into the project in accordance 
with ASTM D1972; High Density Polyethylene (HDPE).

1.7   SIZES AND SURFACING

Size references, unless otherwise specified, are nominal sizes, and actual 
sizes shall be within manufacturing tolerances allowed by the standard 
under which the product is produced.  Other measurements are IP or SI 
standard.

1.8   QUALITY ASSURANCE

1.8.1   Drawing Requirements

For Polymeric (Plastic) Timber Sections.  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, member sizes and lengths, connection 
details, blocks, copes, and cuts.  Member substitutions of details shown on 
the contract drawings shall be clearly highlighted on the fabrication 
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drawings.  Explain the reasons for any deviations from the contract 
drawings.  Do not proceed with modifications until the submittal has been 
approved.

1.8.2   Data Required

Submit drawings for all proposed Polymeric (Plastic) Timber Sections.  Do 
not proceed with modifications until the submittal has been approved.

1.8.3   Plastic Lumber Performance

Plastic lumber intended for use in exterior applications shall have no 
fading or discoloration and no change in dimensional stability as tested in 
accordance with ASTM D1435 for a period of 5 years. 

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Plastic Lumber

HDPE lumber shall contain a minimum of 75 percent recycled content, with a 
minimum of 25 percent post-consumer recycled content.  Mixed plastics and 
cellulose lumber shall contain a minimum of 100 percent recycled content, 
with a minimum of 50 percent post-consumer recycled content.  
HDPE/fiberglass lumber shall contain a minimum of 95 percent recycled 
content with a minimum of 75 percent post-consumer recycled content.  
Plastic lumber shall be reinforced with (4) 1" diameter reinforcing 
elements to act compositely.  Splices will not be permitted.  

2.1.1.1   Shear Parallel to Length

Maximum 1,000 psi in accordance with ASTM D2344/D2344M.

2.1.1.2   skin/core   40-65 lbs/cu.ftDensity

Minimum Skin/Core density of 40-65 lbs/cu.ft in accordance with ASTM D6111.

2.1.1.3   Compressive Strength

 Compressive modulus of skin/core  75,000 psi/45,000 psi
elasticity  in accordance with ASTM D 695.

2.1.1.4   Flexural Strength

Minimum 2,000 psi in accordance with ASTM D6109.

2.1.1.5   Tensile Strength

Minimum 1,250 psi in accordance with ASTM D198.

2.1.1.6   Coefficient of Thermal Expansion

Maximum 0.000080 in/in/degree F in accordance with ASTM D696.

2.1.2   Fasteners

NOTE: Refer to Specification SECTION 06 13 33 "PIER TIMBERWORK" for 
threaded fastener, bolt, nuts, and washer material requirements.
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PART 3   EXECUTION

3.1   WORKMANSHIP

Provide plastic timber sections as indicated, set accurately to the 
required lines and levels, and secure in place.  Dress to the sizes 
indicated, and bevel edges.  Bore, countersink, and bolt timbers in place.  
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.

3.1.1   Installation Tolerances

Installation of all embedded items, fabrication of all steel elements, and 
plastic timber sections shall ensure that all members are interchangeable 
at all locations.  Adjustments in tolerance shall only occur in plastic 
timber holes for which the maximum tolerance is +1/8" in the hole diameter 
identified.  Fill counter sink holes with sealant to ensure galvanized 
material and stainless steel material are not in contact.

3.3   FIELD QUALITY CONTROL

3.2   Plastic Timber Sections

3.2.1   Inspections

Inspect timber sections when delivered and a minimum of four weeks after 
all holes and cuts have been made and then again immediately prior to final 
installation. When Government inspections result in product rejection, the 
Contractor shall promptly segregate and remove rejected material from the 
premises.  The Government may also charge the Contractor an additional cost 
of inspection or testing when prior rejection makes reinspection or 
retesting necessary.

3.2.1.1   Straightness

Each fabricated timber section shall be measured for straightness prior to 
installation by placing a straight line from the center of the top and edge 
center lines. The line shall lie entirely within a 1/4 inch.  Timber 
sections not meeting with criteria shall be rejected.

3.2.1.2   Cracks and Defects

Each timber section shall be inspected for cracks and defects prior to 
installation.  After the timber has been installed and all connections to 
the structure are completed, each timber section shall again be inspected 
for cracks and defects.  The Contractor shall notify the Contracting 
Officer of any cracking or other defects observed, and await direction.  
The Contracting Officer may reject any timber section with any found defect 
measuring greater than 1/32 inch in width or 1 inch in length.  The 
Contractor shall be responsible for all costs incurred to replace the 
rejected timber sections.

        -- End of Section --
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SECTION 31 05 22

GEOTEXTILES USED AS FILTERS
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 D 4632 (2008) Grab Breaking Load and Elongation 
of Geotextiles

ASTM D 4873 (2002; R 2009) Identification, Storage, 
and Handling of Geosynthetic Rolls and 
Samples

ASTM D 4884 (2009) Strength of Sewn or Thermally 
Bonded Seams of Geotextiles

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 1110-2-1601 (1991; 1994 Change 1) Engineering and 
Design -- Hydraulic Design of Flood 
Control Channels

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.  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-04 Samples

Geotextile

  Geotextile samples for testing, if requested, to determine 
compliance with the requirements in this specification, a minimum 
of 10 days prior to the beginning of installation of the same 
textile.  Upon delivery of the geotextile, submit duplicate copies 
of the written certificate of compliance signed by a legally 
authorized official of the manufacturer.  The certificate shall 
state that the geotextile shipped to the site meets the chemical 
requirements and exceeds the minimum average roll value listed in 
TABLE 1.  Upon request, supply quality control and quality 
assurance tests for the geotextile.  Provide all samples from the 
same production lot as will be supplied for the contract, of the 
full manufactured width of the geotextile by at least 10 feet 
long, except that samples for seam strength may be a full width 
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sample folded over and the edges stitched for a length of at least 
5 feet.  Samples submitted for testing shall be identified by 
manufacturers lot designation.  For needle punched geotextile, the 
manufacturer shall certify that the geotextile has been inspected 
using permanent on-line metal detectors and does not contain any 
needles.

SD-07 Certificates

Geotextile

  Manufacturer's certification of the geotextile material.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver only approved geotextile rolls to the project site.  All geotextile 
shall be labeled, shipped, stored, and handled in accordance with 
ASTM D 4873.  No hooks, tongs, or other sharp instruments shall be used for 
handling geotextile.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Geotextile

2.1.1.1   General

Provide geotextile that is a woven pervious sheet of plastic yarn as 
defined by ASTM D 123.  Geotextile shall meet the requirements of AASHTO M 
288 for Separation Geotextile Properties Table 3 for Apparent Opening Size 
and Ultraviolet Stability and Geotextile Strength Property Requirements, 
Table 1, Class 2 for grab strength and puncture strength.

2.1.1.2   Geotextile Fiber

Fibers used in the manufacturing of the geotextile shall consist of a 
long-chain synthetic polymer composed of at least 85 percent by weight of 
polyolefins, polyesters, or polamides.  Add stabilizers and/or inhibitors 
to the base polymer, if necessary to make the filaments resistant to 
deterioration caused by ultraviolet light and heat exposure.  Reclaimed or 
recycled fibers or polymer shall not be added to the formulation.  
Geotextile shall be formed into a network such that the filaments or yarns 
retain dimensional stability relative to each other, including the edges.  
Finish the edges of the geotextile to prevent the outer fiber from pulling 
away from the geotextile.

2.1.2   Seams

Sew the seams of the geotextile with thread of a material meeting the 
chemical requirements given above for geotextile yarn or  bond the seams by 
cementing or by heat.  Test seams in accordance with method ASTM D 4884.  
The strength of the seam shall be not less than 90 percent of the required 
grab tensile strength of the unaged geotextile in any principal direction.

2.1.3   Securing Pins

Secure the geotextile to the embankment or foundation soil by pins to 
prevent movement prior to placement of revetment materials. Other 
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appropriate means to prevent movement such as staples, sand bags, and stone 
could also be used. Insert securing pins through both strips of overlapped 
geotextile along the line passing through midpoints of the overlap. Remove 
securing pins as placement of revetment materials are placed to prevent 
tearing of geotextile or enlarging holes. Maximum spacing between securing 
pins depends on the steepness of the embankment slope. The maximum pins 
spacing shall be equal to or less than the values listed in TABLE 1. When 
windy conditions prevail at the construction site, increase the number of 
pins upon the demand of the Contracting Officer. Anchor terminal ends of 
the geotextile with key trench or apron at crest, toe of the slope and 
upstream and downstream limits of installation.

TABLE 1
MAXIMUM SPACING FOR SECURING PINS

----------------------------------------------------------
       EMBANKMENT                          SPACING, feet

----------------------------------------------------------
STEEPER THAN 1V ON 3H                        2

----------------------------------------------------------
 1V ON 3H TO 1V ON 4H                         3

----------------------------------------------------------
 FLATTER THAN 1V ON 4H                        5

----------------------------------------------------------

2.2   INSPECTIONS, VERIFICATIONS, AND TESTING

2.2.1   Manufacturing and Sampling

Geotextiles and factory seams shall meet the requirements specified in  
ASTM D 4632.  

2.2.2   Site Verification and Testing

Collect samples at approved locations upon delivery to the site at the 
request of the Contracting Officer.  Identify samples by manufacturers 
name, type of geotextile, lot number, roll number, and machine direction.  
Perform testing at an approved laboratory.  Submit test results from the 
lot under review  for approval prior to deployment of that lot of 
geotextile.  Rolls which are sampled shall be immediately rewrapped in 
their protective covering.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Prepare surface, on which the geotextile will be placed, to a relatively 
smooth surface condition in accordance with the applicable portion of this 
specification and shall be free from obstruction, debris, depressions, 
erosion feature, or vegetation.  Remove any irregularities so as to ensure 
continuous, intimate contact of the geotextile with all the surface.  Any 
loose material, soft or low density pockets of material, shall be removed; 
erosion features such as rills, gullies etc. shall be graded out of the 
surface before geotextile placement.
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3.2   INSTALLATION OF THE GEOTEXTILE

3.2.1   General

Place the geotextile in the manner and at the locations shown.  At the time 
of installation, reject the geotextile if it has defects, rips, holes, 
flaws, deterioration or damage incurred during manufacture, transportation 
or storage.

3.2.2   Placement

Place the geotextile with the long dimension perpendicular to the shoreline 
and laid smooth and free of tension, stress, folds, wrinkles, or creases. 
Place the strips to provide overlap for each joint in accordance with 
manufacturer's instructions for use under riprap on a coastal revetment. 
Adjust the actual length of the geotextile used based on initial 
installation experience. Temporary pinning of the geotextile to help hold 
it in place until the riprap is placed will be allowed. Remove the 
temporary pins as the riprap is placed to relieve high tensile stress which 
may occur during placement of material on the geotextile. Design protection 
of riprap shall be in compliance with EM 1110-2-1601. Perform trimming in 
such a manner that the geotextile is not damaged in any way.

3.3   PROTECTION

Protect the geotextile at all times during construction from contamination 
by surface runoff; remove any geotextile so contaminated and replaced with 
uncontaminated geotextile. Replace any geotextile damaged during its 
installation or during placement of riprap at no cost to the Government. 
Schedule the work so that the covering of the geotextile with a layer of 
the specified material is accomplished within 7 calendar days after 
placement of the geotextile. Failure to comply shall require replacement of 
geotextile. Protect the geotextile from damage prior to and during the 
placement of riprap or other materials. Before placement of riprap or other 
materials, demonstrate that the placement technique will not cause damage 
to the geotextile. In no case shall any type of equipment be allowed on the 
unprotected geotextile.

3.4   PLACEMENT OF CUSHIONING MATERIAL

Perform placing of cushioning material in a manner to ensure intimate 
contact of the geotextile with the prepared surface and with the cushioning 
material. The placement shall also be performed in a manner that will not 
damage the geotextile including tear, puncture, or abrasion. On sloping 
surfaces place the cushioning material from the bottom of the slopes 
upward. During placement, the height of the drop of riprap material shall 
not be greater than 12 inches. Uncover any geotextile damaged beneath the 
cushioning material, as necessary, and replaced at no cost to the 
Government.

3.5   OVERLAPPING AND SEAMING

3.5.1   Overlapping

The overlap of geotextile rolls shall be in accordance with manufacturer's 
recommendations for the type of use performed.  Appropriate measures will 
be taken to ensure required overlap exists after cushion placement.
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3.5.2   Sewn Seams

High strength thread should be used so that seam test conforms to 
ASTM D 4884.  The thread shall meet the chemical, ultraviolet, and physical 
requirements of the geotextile, and the color shall be different from that 
of the geotextile.  The seam strength shall be equal to the strength 
required for the geotextile in the direction across the seam.  Overlapping 
J-type seams are preferable over prayer-type seams as the overlapping 
geotextile reduces the chance of openings to occur at the seam.  Use double 
sewing, specially for field seams, to provide a safety factor against 
undetected missed stitches.

       -- End of Section --
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SECTION 31 23 00.00 20

EXCAVATION AND FILL
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 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 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 2487 (2010) Soils for Engineering Purposes 
(Unified Soil Classification System)

ASTM D 4318 (2010) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

ASTM D 6938 (2010) Standard Test Method for In-Place 
Density and Water Content of Soil and 
Soil-Aggregate by Nuclear Methods (Shallow 
Depth)

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 (2014) Safety and Health Requirements 
Manual

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA 530/F-93/004 (1993; Rev O; Updates I, II, IIA, IIB, and 
III) Test Methods for Evaluating Solid 
Waste (Vol IA, IB, IC, and II) (SW-846)

EPA 600/4-79/020 (1983) Methods for Chemical Analysis of 
Water and Wastes
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1.2   DEFINITIONS

1.2.1   Degree of Compaction

Degree of compaction is expressed as a percentage of the maximum density 
obtained by the test procedure presented in ASTM D 698, for general soil 
types, abbreviated as percent laboratory maximum density.

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.  The following shall be submitted in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Shoring and Sheeting Plan

Dewatering work plan 

SD-06 Test Reports

Borrow Site Testing; G

Fill and backfill test; G

Select material test; G

Density tests; G

Copies of all laboratory and field test reports within 24 hours of the 
completion of the test.

1.4   DELIVERY, STORAGE, AND HANDLING

Perform in a manner to prevent contamination or segregation of materials.

1.5   REQUIREMENTS FOR OFF SITE SOIL

Soils brought in from off site for use as backfill shall be tested for TPH, 
BTEX and full TCLP including ignitability, corrosivity and reactivity.  
Backfill shall contain less than 100 parts per million (ppm) of total 
petroleum hydrocarbons (TPH) and less than 10 ppm of the sum of Benzene, 
Toluene, Ethyl Benzene, and Xylene (BTEX) and shall not fail the TCPL 
test.  TPH concentrations shall be determined by using EPA 600/4-79/020 
Method 418.1.  BTEX concentrations shall be determined by using 
EPA 530/F-93/004 Method 5030/8020.  TCLP shall be performed in accordance 
with EPA 530/F-93/004 Method 1311.  Provide Borrow Site Testing for TPH, 
BTEX and TCLP from a composite sample of material from the borrow site, 
with at least one test from each borrow site.  Material shall not be 
brought on site until tests have been approved by the Contracting Officer.

1.6   QUALITY ASSURANCE

1.6.1   Shoring and Sheeting Plan

Submit drawings and calculations, certified by a registered professional 
engineer, describing the methods for shoring and sheeting of excavations.  
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Drawings shall include material sizes and types, arrangement of members, 
and the sequence and method of installation and removal.  Calculations 
shall include data and references used.

The Contractor is required to hire a Professional Geotechnical Engineer to 
provide inspection of excavations and soil/groundwater conditions 
throughout construction.  The Geotechnical Engineer shall be responsible 
for performing pre-construction 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 
if necessary.  A written report shall be submitted, at least monthly, 
informing the Contractor and Contracting Officer of the status of the plan 
and an accounting of the Contractor's adherence to the plan addressing any 
present or potential problems.  The Geotechnical Engineer shall be 
available to meet with the Contracting Officer at any time throughout the 
contract duration.

1.6.2   Dewatering Work Plan

Submit procedures for accomplishing dewatering work.

1.6.3   Utilities

Movement of construction machinery and equipment over pipes and utilities 
during construction shall be at the Contractor's risk.  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.

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, GP-GC, 
GM-GC, SW, SP, SM, SW-SM, SC, SW-SC, or SP-SM,,  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, 
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 6  inches.  
The Contracting Officer shall be notified of any contaminated materials.
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2.1.3   Common Fill

Approved, unclassified soil material with the characteristics required to 
compact to the soil density specified for the intended location.

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 20 percent by weight passing ASTM D 1140, No. 200 sieve.

2.1.5   Select Material

Provide materials classified as GW, GP, SW, or SP  by ASTM D 2487 where 
indicated.  

2.1.6   Topsoil

Natural, friable soil representative of productive, well-drained soils in 
the area, free of subsoil, stumps, rocks larger than one inch diameter, 
brush, weeds, toxic substances, and other material detrimental to plant 
growth.  Amend topsoil pH range to obtain a pH of 5.5 to 7.

2.2   UTILITY BEDDING AND UTILITY BACKFILL MATERIAL

2.2.1   Sand

Clean, coarse-grained sand meeting the requirements of the VDOT Road & 
Bridge Specifications, latest edition, Section 202, for "Fine Aggregates."

2.2.2   Gravel

Clean, coarsely graded natural gravel, crushed stone or a combination 
thereof meeting the requirements of the VDOT Road & Bridge Specifications, 
latest edition, Section 203 for "Coarse Aggregates," sizes 57, 67, or 78, 
unless otherwise noted on the plans. 

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

2.4.1   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.

PART 3   EXECUTION

3.1   PROTECTION

3.1.1   Shoring and Sheeting

Provide shoring, bracing, cribbing, trench boxes, underpinning or sheeting 
as required.  In addition to Section 25 A and B of EM 385-1-1 and other 
requirements set forth in this contract, include provisions in the shoring 
and sheeting plan that will accomplish the following:

a.  Prevent undermining of pavements, foundations 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.

3.1.2.1   Drainage

So that construction operations progress successfully, completely drain 
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 provide positive 
surface water runoff away from the construction  activity and/or provide 
temporary ditches, dikes, 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

Groundwater flowing toward or into excavations shall be controlled to 
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prevent sloughing of excavation slopes and walls, boils, uplift and heave 
in the excavation and to eliminate interference with orderly progress of 
construction.  French drains, sumps, ditches or trenches will not be 
permitted within 3 feet of the foundation of any structure, except with 
specific written approval, and after specific contractual provisions for 
restoration of the foundation area have been made.  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.  While the excavation is 
open, the water level shall be maintained continuously below the working 
level.

3.1.3   Underground Utilities

Location of the existing utilities indicated is approximate.  The 
Contractor shall physically verify the location and elevation of the 
existing utilities indicated prior to starting construction.  The 
Contractor shall scan the construction site with electromagnetic and sonic 
equipment and mark the surface of the ground where existing underground 
utilities are discovered.

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   SURFACE PREPARATION

3.2.1   Clearing and Grubbing

Unless indicated otherwise, remove trees, stumps, logs, shrubs, brush and 
vegetation and other items that would interfere with construction 
operations within the clearing limits.  Remove stumps entirely.  Grub out 
matted roots and roots over 2 inches in diameter to at least 18 inches 
below existing surface.

3.2.2   Stripping

Strip topsoil from the site at least 5' beyond the perimeter limits of 
roadways, walks and structures and stockpile separately from other 
excavated material.  Material unsuitable for use as topsoil shall be wasted.  
Locate topsoil so that the material can be used readily for the finished 
grading.  Where sufficient existing topsoil conforming to the material 
requirements is not available on site, provide borrow materials suitable 
for use as topsoil.  Protect topsoil and keep in segregated piles until 
needed.

3.2.3   Unsuitable Material

Remove vegetation, debris, decayed vegetable matter, sod, mulch, and 
rubbish underneath paved areas or concrete slabs.

3.3   EXCAVATION

Excavate to contours, elevation, and dimensions indicated.  Reuse excavated 
materials that meet the specified requirements for the material type 
required at the intended location.  Keep excavations free from water. 
Excavate soil disturbed or weakened by Contractor's operations, soils 

SECTION 31 23 00.00 20  Page 6



CEP-175 and Z-308 Bulkhead Repairs 1370817

softened or made unsuitable for subsequent construction due to exposure to 
weather.  Excavations below indicated depths will not be permitted except 
to remove unsatisfactory material.  Unsatisfactory material encountered 
below the grades shown shall be removed and backfilled as directed by the 
Contracting Officer.  . 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 paved areas, buildings and spread footings.  
Determination of elevations and measurements of approved overdepth 
excavation of unsatisfactory material below grades indicated shall be done 
under the direction of the Contracting Officer.

3.3.1   Structures With Spread Footings

Ensure that footing subgrades have been inspected and approved by the 
Contracting Officer prior to concrete placement.  Fill over excavations 
with concrete during foundation placement.

3.3.2   Pipe Trenches

Excavate to the dimension indicated.  Grade 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.

3.3.3   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 Paragraph "DISPOSITION OF 
SURPLUS MATERIAL."

3.3.4   Final Grade of Surfaces to Support Concrete

Excavation to final grade shall not be made until just before concrete is 
to be placed.  Only excavation methods that will leave the foundation rock 
in a solid and unshattered condition shall be used.  Approximately level 
surfaces shall be roughened, and sloped surfaces shall be cut as indicated 
into rough steps or benches to provide a satisfactory bond.  Shales shall 
be protected from slaking and all surfaces shall be protected from erosion 
resulting from ponding or flow of water.

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.  

SECTION 31 23 00.00 20  Page 7



CEP-175 and Z-308 Bulkhead Repairs 1370817

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.

3.4.1   Proof Rolling

Proof rolling shall be done on an exposed subgrade free of surface water 
(wet conditions resulting from rainfall) which would promote degradation of 
an otherwise acceptable subgrade.  After stripping, proof roll the existing 
subgrade of the building and roads with six passes of a dump truck loaded 
with 212 cubic feet of soil.  Operate the truck in a systematic manner to 
ensure the number of passes over all areas, and at speeds between 2 1/2 to 
3 1/2 miles per hour.  When proof rolling under buildings, the building 
subgrade shall be considered to extend 5 feet beyond the building lines, 
and one-half of the passes made with the roller shall be in a direction 
perpendicular to the other passes.  Notify the Contracting Officer a 
minimum of 3 days prior to proof rolling.  Proof rolling shall be performed 
in the presence of the Contracting Officer.  Rutting or pumping of material 
shall be undercut and backfilled as directed by the Contracting Officer.  

3.5   FILLING AND BACKFILLING

Fill and backfill to contours, elevations, and dimensions indicated. 
Compact each lift before placing overlaying lift.

3.5.1   Common Fill Placement

Provide for general site. Use satisfactory materials.  Place in 6 inch 
lifts.  Compact areas not accessible to rollers or compactors with 
mechanical hand tampers.  Aerate material excessively moistened by rain to 
a satisfactory moisture content.  Finish to a smooth surface by blading, 
rolling with a smooth roller, or both.

3.5.2   Backfill and Fill Material Placement

Provide for paved and other roadway areas and under concrete slabs, except 
where select material 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.  Backfill against 
concrete only when approved.  Place and compact material to avoid loading 
upon or against the structure.

3.5.3   Select Material Placement

Provide under porous fill of 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.  Backfill against concrete only when approved.  Place and compact 
material to avoid loading upon or against structure.

3.5.4   Backfill and Fill Material Placement Over Pipes and at Walls

Backfilling shall not begin until construction below finish grade has been 
approved, underground utilities systems have been inspected, tested and 
approved, forms removed, and the excavation cleaned of trash and debris.  
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Backfill shall be brought to indicated finish grade.  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.  Backfill shall not be placed against foundation walls 
prior to 7 days after completion of the walls.  As far as practicable, 
backfill shall be brought up evenly on each side of the wall and sloped to 
drain away from the wall.  

3.5.5   Trench Backfilling

Backfill as rapidly as construction, testing, and acceptance of work 
permits.  Install utility backfill material around the utility line as 
shown on the plans.  Place and compact backfill under structures and paved 
areas 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   COMPACTION

Determine in-place density of existing subgrade; if required density 
exists, no compaction of existing subgrade will be required.  

3.8.1   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 698.  

3.8.2   Structures, Spread Footings, and Concrete Slabs

Compact top 12 inches of subgrades to 95 percent of ASTM D 698.  Compact 
fill and backfill material to 95 percent of ASTM D 698.

3.8.3   Paved Areas

Compact top 12 inches of subgrades to 95 percent of ASTM D 698.  Compact 
fill and backfill materials to 95 percent of ASTM D 698.

3.9   FINISH OPERATIONS

3.9.1   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 
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Contractor's operations, grade as directed.

3.9.2   Topsoil and Seed

Scarify existing subgrade.  Provide 4 inches of topsoil for newly graded 
finish earth surfaces and areas disturbed by the Contractor.  Topsoil shall 
not be placed when the subgrade is frozen, excessively wet, extremely dry, 
or in a condition otherwise detrimental to seeding, planting, or proper 
grading.  If there is insufficient on-site topsoil meeting specified 
requirements for topsoil, provide topsoil required in excess of that 
available.    

Provide mulch, fertilizer, and water to establish an acceptable stand of 
grass.  All seeding and mulching shall meet the requirements of the 
"Virginia Erosion and Sediment Control Handbook", latest edition, Standard 
3.32 "Permanent Seeding" and Standard 3.35 "Mulching" and the approved 
Erosion and Sediment Control Plan.

All seeded areas shall be protected using soil retention mats in accordance 
with the 2007 VDOT Road and Bridge Specifications, Section 244.02 (k).

3.9.3   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.

3.10   DISPOSITION OF SURPLUS MATERIAL

Remove from Government property surplus or other soil material not required 
or suitable for filling or backfilling, and brush, refuse, stumps, roots, 
and timber.

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.

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 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 for moisture density relations, as applicable.
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3.11.2.3   Density Tests

Test density in accordance with ASTM D 1556, or ASTM D 6938.  When 
ASTM D 6938 density tests are used, verify density test results by 
performing an ASTM D 1556 density test at a location already ASTM D 6938 
tested as specified herein.  Perform an ASTM D 1556 density test at the 
start of the job, and for every 10 ASTM D 6938 density tests thereafter.  
Test each lift at randomly selected locations every 2000 square feet of 
existing grade in fills for structures and concrete slabs, and every 2500 
square feet for other fill areas and every 2000 square feet of subgrade in 
cut.  Include density test results in daily report.
Bedding and backfill in trenches:  One test per 50 linear feet in each lift.

        -- End of Section --
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SECTION 31 36 20.21

POLYMERIC MARINE MATTRESS
07/16

PART 1   GENERAL

1.1   SUMMARY

The work under this specification includes furnishing, assembling, filling 
of a polymeric marine mattress protection system with structural geogrid, 
braid, mechanical connection elements and stone infill placed on a prepared 
surface of geotextile and stone filler layer, as specified, and in 
accordance with the lines, grades, and dimensions shown or otherwise 
established in the field.

    The marine mattresses will be a polymetric mesh, uniformly partitioned 
into internal cells, interconnected with other similar units, and 
filled with stone to form flexible, permeable, monolithic structure.  
Furnishing geogrids, braid, mechanical connection elements and stone 
fill materials as specified herein and as shown on the Contract 
Drawings.  Geogrid material shall include sufficient quantities to form 
lifting hoops for the units. Some pre-fabrication of the units may be 
accomplished prior to delivery to the site.  

Metallic materials will not be considered as an alternate to polymeric 
materials for the Polymeric Marine Mattress Protection system.

Coated geogrids and geogrids composed of small diameter filaments shall 
not be allowed for constructing Polymeric Marine Mattress units.

1.2   UNIT PRICES

1.2.1   Stone Base Material

1.2.1.1   Payment

Payment will be made only for the costs associated with the stone material, 
required beneath the marine mattress, in order to bring the contours of the 
river bottom up to the elevations, grades, and slopes, prior to the 
provision of the marine mattress cover, including all furnishing, hauling, 
and placement.  No payment will be made for excess thickness beyond the 
required elevations and/or increased slope or the replacement of materials 
lost by prop wash, current, erosion, weather.  Additional stone filler 
material may only be provided with prior approved of by the Contracting 
Officer.

1.2.1.2   Measurement

Stone Base material will be measured for payment based upon the actual 
tonage of stone filler material placed to the limits and contours 
specified, verified in the field, and accepted by the Contracting Officer 
prior to placement of the marine mattress.

1.2.1.3   Unit of Measure

Unit of measure for the for the stone base material will be "short tonne 
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(2,000 pounds)".

1.3   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 C33/C33M (2013) Standard Specification for Concrete 
Aggregates

ASTM D6637 (2011) Standard Test Method for 
Determining Tensile Properties of Geogrids 
by the Single or Multi-Rib Tensile Method

1.4   DEFINITIONS

1.4.1   Polymeric Marine Mattress

 A non-metallic compartmental structure filled tightly with stone prior to 
installation.  Filling is achieved while each unit is positioned on edge 
prior to installation.  Units are comprised of structural geogrid, braid, 
and mechanical connection elements fabricated to allow placement and 
provide containment of aggregate fill.

1.4.2   Geogrid

a.   An integrally formed grid structure manufactured of a stress resistant 
high density polyethylene (HDPE) and / or polypropylene (PP) material with 
molecular weight and molecular characteristics which impart high resistance 
to:
      1. Loss of load capacity or structural integrity when the
         geogrid is subjected to mechanical stress in installation
      2. Deformation when the geogrid is subjected to applied force in use
      3. Loss of load capacity or structural integrity when the geogrid is
         subjected to long-term environmental stress.

1.4.3   Minimum Average Roll Value

Value based on testing and determined in accordance with ASTM D 4759.

1.4.4   True Tensile Modulus in Use

The ratio of tensile strength to corresponding strain (e.g. 1%).  The 
tensile strength is measured via ASTM D6637 as modified by AASHTO Standard 
Specification for Highway Bridges, using a single rib having the greater of 
3 junctions or 8 inches and tested at a strain rate of 10 percent per 
minute based on this gauge length without deforming test materials under 
load before measuring such resistance or employing "secant" or "offset" 
tangent methods of measurement so as to overstate tensile properties.  
Values shown are minimum average roll values.

1.4.5   Junction Strength

Breaking tensile strength of junctions when tested in accordance with 
GRI GG2 as modified by AASHTO Standard Specification for Highway Bridges, 
using a single rib having the greater of 3 junctions or 8 inches and tested 
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at a strain rate of 10 percent per minute based on this gauge length.  
Values shown are minimum average roll values.

1.4.6   Flexural Stiffness (also known as Flexural Rigidity)

a.   Resistance to bending force measured via ASTM D 5732 using specimens 
of width two ribs wide, with transverse ribs cut flush with exterior edges 
of longitudinal ribs (as a "ladder"), and of length sufficiently long to 
enable measurement of the overhang dimension.  The overall Flexural 
Rigidity is calculated as the square root of the product of machine- and 
cross-machine-direction Flexural Rigidity values. Values shown are minimum 
average roll values.

1.4.7   Resistance to Installation Damage

a.   Resistance to loss of load capacity or structural integrity when 
subjected to mechanical stress in installation measured via ASTM D 5818 in 
a crushed stone classified as a poorly graded gravel with a maximum 2 inch 
particle size (GP).  Values shown are typical values.

1.4.8   Resistance to Long Term Degradation

a.   Resistance to loss of load capacity or structural integrity when 
subjected to chemically aggressive environments measured via EPA 9090 
immersion testing.  Values shown are typical values.

1.4.9   Ultraviolet Stability

The ratio of tensile strength after exposure to the tensile strength prior 
to exposure, with exposure per ASTM D 4355 and tensile strengths measured 
via GRI GG1 as discussed above for "True Tensile Modulus in Use." 

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.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Marine Matress; G
Submit details of the typical sections and connections

SD-03 Product Data
Geogrid; G
Submit geogrid product data sheet and certification from the 
manufacturer that the geogrid product supplied meets the 
requirements of this Section.

SD-04 Samples
Geogrid; G
Braid; G
Mechanical connection elements; G

SD-06 Test Reports
Stone Fill Material; G
Geogrid; G
Braid; G
Mechanical connection elements; G
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SD-07 Certificates
Geotextile Filter Fabric; G
Aggregate Material Certification; G
Marine Mattress Geogrid; G
Mattress Stone Fill Material; G

SD-10 Operation and Maintenance Data
Submit manufacturer's general recommendations and instructions for 
fabrication, filling, installation and repair.; G

1.6   QUALITY ASSURANCE

1.6.1   Samples

Prior to the installation of the units, the Contractor shall arrange a 
meeting at the site with the system supplier and, where applicable, the 
system installer.  The Contracting Officer shall be notified at least 5 
days in advance of the time of the meeting.  

Furnish samples of materials used to fabricate the mattress to the 
Contracting Officer 30 days prior to start of installation. 

1.7   DELIVERY, STORAGE, AND HANDLING

Prevent excessive mud, wet concrete, epoxy, or other deleterious materials 
from coming in contact with and affixing to mattress materials. Store at 
temperatures above -20 degrees F (-29 degrees C).  Rolled materials may be 
laid flat or stood on end. 

Handle material in accordance with the manufacturer's recommendations.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Geotextile Filter Fabric

Provide a Erosion Control, Class 1, >50% pervious fabric sheet of 
polyester, nylon, glass or polypropylene filaments woven, spun bonded, 
fused, or otherwise manufactured into a nonraveling fabric with uniform 
thickness and strength. Fabric shall have the following properties:

  a. Grab tensile strength (ASTM D 4632)             205 lbs (min)  
     machine and transversed direction
  b. Grab elongation (ASTM D 4632)                     50 percent 
     @ Break
  c. Puncture resistance (ASTM D 4833)               130 lbs (min)
  d. Mullen burst strength (ASTM D 3786)             350 psi (min)
  e. Trapezoidal Tear (ASTM D 4533)                   85 lbs (min)
  f. Apparent Opening Size (ASTM D 4751)              80 US Sieve
  g. Permittivity (ASTM D 4491)                        1.35 sec-1
  h. Ultraviolet Degradation (ASTM D 4355)    70 percent Strength
                                             retained at 500 hours

2.1.2   Stone Fill Material

Provide aggregates consisting of clean, sound, durable particles of crushed 
stone, crushed slag, crushed gravel,  angular sand, or other approved 
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material for filling the river bottom to the elevation and slope 
requirements of the contract prior to placement of the marine mattresses.   

Aggregate shall meet the requirements ASTM C33/C33M for size #57 stone. 
Submit Aggregate Material Certification reflecting compliance with the 
required specifications.  Crushed Concrete shall not be utilized for 
material.

2.1.3   Marine Mattress

The materials used in fabricating marine mattresses consist of geogrid, 
mechanical connectors, braided lacing, and stone fill.

2.1.3.1   Structural Geogrid

The geogrid shall be provided of high-density polyethylene (HDPE) and/or
polypropylene (PP), and it is manufactured so there is complete continuity 
of all properties throughout its structure.  Two types of geogrid shall 
comprise the mattress containment structure:

       a. Type 1 for the internal diaphragms of the units.
       b. Type 2 for the top, bottom and sides of the units.

The structural geogrids shall have the following minimum characteristics:

     PROPERTY                UNITS          TYPE 1               TYPE 2
     True 1% Tensile         lb/ft          50,000              110,000
     Modulus in Use (MD)
     Junction Strength (MD)  lb/ft           3,300                6,900
     Flexural Stiffness      mg-cm         670,000            6,600,000
     Resistance to 
     Installation Damage      %GP               85                   85
     Resistance to Long 
     Term Degradation         %                100                  100
     Ultraviolet Stability 
     (Retained Strength
      @ 500 hours)            %                100                  100

2.1.3.2   Mechanical Connection Elements

The mechanical connection elements shall be as recommended by the mattress 
suppler and reflected on the shop drawings.  Minimum requirements for the 
mechanical connectors used in mattress construction shall be fabricated of  
3/8" nominal diameter high-density polyethylene.  Metal connectors shall 
not be accepted.  Braided lacing used for tying and lacing the geogrid 
panels into a mattress with interior compartments shall be fabricated of 
high-density polyethylene eight-strand braid having a minimum nominal 
diameter of 3/16" and a minimum breaking strength of 400 lb on a test 
specimen 36 inches in length..  Mechanical Connectors and Braid shall be 
stabilized against ultraviolet deterioration similar to the geogrid.

2.1.3.3   Marine Mattress Stone Fill

Stones used to fill the mattress compartments must be durable, free of 
cracks or other defects, and have specific gravity of at least 2.5.  
Minimum stone size shall not be less than 2 inches over the shortest 
dimension with a maximum stone diameter shall be 6 inches. Average stone 
diameter for all stones in a single compartment shall not be less than 4 
inches in diameter. The maximum loss, when the stone is subjected to the 
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Los Angeles Abrasion Test, shall not exceed 40%.

NOTE: ALTERNATIVE FILL MATERIALS MAY BE PROPOSED BASED ON LOCAL 
AVAILABILITY. VARIOUS GRADATIONS MAY BE PROPOSED WITHIN THE FOLLOWING STONE 
SIZE RANGE, IN ORDER TO ACHIEVE MORE SPECIFIC FILTRATION, UNIT WEIGHT, PORE 
SIZE DISTRIBUTION OR POROSITY CHARACTERISTICS.

2.1.4   Stone Fill and Mattress Stone Fill

Submit a certificate or affidavit signed by a legally authorized official 
of the supplier of the stone fill material that the materials meets the 
quality required and gradation limits specified.

PART 3   EXECUTION

3.1   EXAMINATION

The Contractor shall check the geogrid, braid and mechanical connection 
elements upon delivery to verify that the proper material has been 
received.  These materials shall be inspected by the Contractor to be free 
of flaws or damage occurring during manufacturing, shipping, or handling.

3.2   FABRICATION AND FILLING OF MARINE MATTRESSES

Follow all manufacturer's guidelines for the fabrication and filling of 
marine mattress.  The marine mattress suppler shall provide a 
representative to be present to observe the fabrication of the first 5% of 
mattress being constructed and shall certify that the Contractor can 
provide and place the mattress in accordance with their standards.  A 
certification letter shall be presented to the Contracting Officer upon 
completion of their observations. 

3.3   FOUNDATION PREPARATION

Work may not proceed until the Contracting Officer has approved of the 
bathymetric surveys.

3.3.1   GEOTEXTILE FABRIC PLACEMENT

3.3.1.1   Buoyancy

Provide ballast or anchorage to ensure geotextile fabric will sink an 
remain in position until the completion of the placement of filler stone 
and Marine Mattresses.  Follow the manufacture's recommendations for 
ballast and placement recommendations. 

3.3.1.2   Overlapping

Provide a minimum 3 feet of overlap of fabric sections and ensure all 
underlying soil is fully covered.  Extend fabric a minimum of 3 feet beyond 
the toe and sides of the stone filler layer limits. 

3.3.2   STONE FILL MATERIAL PLACEMENT

Prior to mattress installation, and after the geotextile grid has be placed 
and anchored, provide the the stone fill material to specified grade, 
slope, and and compacted.  Maximum drop height of the stone shall be 2 feet 
above the existing bottom contour or previous height of placed stone. Place 
in lifts of 2 feet and allow time for the stone material to settle between 
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lifts.

3.4   Geotextile Underlayer

Provide an additional layer of geotextile fabric after completion of 
placement of the stone fill. The geotextile underlayer shall be installed 
as indicated on the Construction Drawings.  The contractor may elect to 
pre-attaching the geotextile material to each unit of the first layer of 
marine mattresses provided there is sufficient overlap of the geotextile 
fabric.

3.5   MARINE MATTRESS INSTALLATION

Place each layer of marine mattresses at the proper elevation, slope, 
alignment, and orientation as shown on the Construction Drawings. The 
procedure used in placement of the units shall be in accordance with the 
recommendations of the marine mattress system supplier and as approved by 
the Contracting Officer. 

Units should be lifted from a horizontal position. Utilize a spreader beam 
and / or spreader bars for lifting each unit and attach so that the unit is 
not subjected to severe bending or distortion and that the top and bottom 
layers of geogrid are tensioned uniformly across their width.  

Splice and Anchor the units as recommended by the marine mattress suppler.

3.6   REPAIR

Any units damaged during fabrication, filling, or installation shall be 
repaired in a manner approved by the Engineer or shall be replaced by the 
Contractor.  Any such measures required shall be at no additional cost to 
the Owner.

       -- End of Section --
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SECTION 31 62 21

COMPOSITE SHEET PILES
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 in the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D2343 (2009) Standard Test Method for Tensile 
Properties of Glass Fiber Strands, Yarns, 
and Rovings Used in Reinforced Plastics

1.2   SUBMITTALS

Submit the following in accordance with Section 01 33 00, "Submittal 
Procedures."

SD-02 Shop Drawings

Composite sheet piles; G

Submit drawings for approval prior to start of the work or 
ordering materials.  Details shall show complete piling dimensions 
and details, splices, and location/layout of installed piling.  
Detail drawings shall include details and dimensions of templates 
and other temporary guide structures for installing piling.  
Detail drawings shall provide details of the method of handling 
piling to prevent permanent deflection, distortion or damage to 
piling interlocks.

SD-03  Product Data

MSDS sheets for all reactive materials that will be handled 
on-site during installation 

Technical data sheets and manufacturer's instructions for all 
materials used in the fabrication of the FRP sheet pile and other 
components.  Technical data sheets shall, at a minimum be provided 
for the following constituent materials:

      Fiber reinforcement used in the fabrication of the FRP
      plates and other components.

      Resins used to fabricate the FRP plates and other
      components.

      Additives incorporated into the resin, such as pigments or
      UV inhibitors

Alkali protective coating; G
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SD-06 Test Reports

Test Reports; G

Test reports summarizing mechanical properties of the laminates 
used in the fabrication.  Included with the reports shall be a 
summary of the statistical parameters (number of test specimens, 
average, and standard deviation) for each mechanical property.

Test reports summarizing the results of environmental exposure 
testing.  Included with reports shall be the tested values of the 
control and exposed specimens and the calculated environmental 
reduction factors for each mechanical property.

Test reports summarizing the results of the mechanical properties 
of the materials.  Included with the reports shall be a summary of 
the statistical parameters (number of test specimens, average, and 
standard deviation) for each mechanical property.

SD-08 Manufacturer's Instructions

Manufacturer's Instructions; G

Procedures for storing, handling, and installing the FRP sheet 
pile. 

SD-07 Certificates

Pile pulling method

Material certificates; G

Submit for each shipment certificates and identified with specific 
lots prior to installation piling.  Identification data should 
include piling type, dimensions, chemical composition, mechanical 
properties, section properties, heat number, and mill 
identification mark.

Pile driving equipment

Submit descriptions of pile driving equipment to be employed in 
the work to the Contracting Officer for approval.  Description 
information includes manufacturer's name, model numbers, capacity, 
rated energy, hammer details, cushion material, helmet, templates, 
and jetting equipment.

1.3   REQUIREMENTS

1.3.1   Basis of Bids

Base bids on pile sections and lengths as indicated.  Should the total 
number of piles or the number of each length vary from that specified as 
the basis for bidding, an adjustment in the contract price and time for 
completion will be made.  No additional payment will be made for withdrawn, 
damaged, rejected, or misplaced piles; for any portion of a pile remaining 
above the cut-off elevation; for backdriving; for cutting off piles, or for 
any cut off length of piles.
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1.4   DELIVERY AND STORAGE

Handle piling using handling holes or lifting devices.  Handle long length 
piles with care to prevent damage.  Support on level blocks or racks spaced 
not more than 10 feet apart and not more than 2 feet from the ends.  
Supports between multiple lifts shall be in a vertical plane.  Protect 
piling to prevent damage to coatings prior to installation.

1.5   QUALITY ASSURANCE

1.5.1   Composite Sheet Piles

The selected composite materials shall be manufactured in accordance with 
the requirements of this specification and shall be standard commercial 
products.  Additional or better features which are not specifically 
prohibited by this specification, but which are a part of manufacturer's 
standard commercial product, shall be included in the material being 
furnished.  

All composite sheet piles provided under this Section shall be furnished 
only by manufacturers having experience in the design and manufacture of 
the type of product.  If requested, the manufacturer shall demonstrate an 
experience record of at least three (10) previous, separate, similar 
successful installations in the last five (5) years.  The manufacturer 
shall have in place a Quality Assurance Program that will ensure the sheet 
pile is in conformance with the ASTM and other specifications cited in this 
document.

1.5.2   Qualifications of Supplier

The Supplier shall demonstrate experience in the fabrication of FRP 
structures using the vacuum infusion process.  Specifically, the supplier 
shall meet the following requirements: 

Material shall be furnished by an ISO-9001:2008 certified manufacturer 
of proven ability who is regularly engaged in the manufacture, 
fabrication and installation of FRP systems.

The Supplier shall have a minimum of 10 years of experience in the 
fabrication of FRP structures using the vacuum infusion process.

All exposed surfaces shall be smooth and true to form, consistent with 
ASTM D4385.

1.5.2.1   Material Certificates

Certified materials tests reports showing that sheet piling and appurtenant 
materials meet the specified requirements shall be submitted for the 
approval of the Contracting Officer prior to shipping and installing 
materials.  Tests, as detailed herein, shall be performed by a state 
certified independent laboratory, and certified by a Registered 
Professional Engineer.

1.6   EQUIPMENT

1.6.1   Pile Driving Equipment

Submit descriptions of pile driving equipment to be employed in the work to 
the Contracting Officer for approval.  Descriptive information includes 
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manufacturer's name, model numbers, capacity, rated energy, hammer details, 
cushion material, helmet, templates, and jetting equipment.

PART 2   PRODUCTS

2.1   COMPOSITE SHEET PILES

Provide a fiberglass reinforced plastic composite system manufactured by 
the pultrusion process.  

The sheet pile shall be Z-shaped with a ball and socket or 'T' shaped 
interlock.  The composite sheet pile shall be gray in color unless approved 
otherwise by the Contracting Officer.  

The sheet piling shall be manufactured from UV-inhibited, weatherable 
materials; shall have an integral surface veil for added UV protection, and 
shall meet or exceed the properties listed in the paragraph below:

2.1.1   Resin

Provide either vinyl ester (VE). 

2.1.2   Fiber Reinforcement

Provide electrical grade E-glass reinforcements in the form
of unidirectional roving, Continuous Filament Mat (CFM) and stitched fabric 
mats. All E-glass reinforcements meet a minimum tensile strength of 290 ksi 
per ASTM D2343.

2.1.3   Dimensional Requirements

Per ASTM D3917.

2.1.4   Configuration

2.1.5   Material Properties

                     Minimum Composite Sheet Pile Physical Properties
Property                                              Value       Units

Section Modulus                                       13.10      in3/ft 

Moment of Inertia                                     54.00      in4/ft 
Depth of Sheet                                         8.00         in  
Width of Sheet                                        18.00         in 

                     Minimum Composite Sheet Pile Mechanical Properties
Property                                    Value      Units 
Tensile Modulus (LW)       (ASTM D638)       3.40       Msi 
Tensile Modulus (CW)       (ASTM D638)       1.45       Msi
Compression Modulus (LW)   (ASTM D6641)      3.25       Msi 
Compression Modulus (CW)   (ASTM D6641)      1.20       Msi
Tensile Strength (LW)      (ASTM D638)      73.40       ksi
Tensile Strength (CW)      (ASTM D638)       8.80       ksi
Compression Strength (LW)  (ASTM D6641)     54.90       ksi
Compression Strength (CW)   ASTM D6641)     15.00       ksi
Inplane Shear Strength     (ASTM D5379)      5.70       ksi
Inplane Shear Modulus      (ASTM D5379)      0.50       Msi
Short Beam Shear Strength (ASTM D2344)       4.15       ksi
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Moment Capacity              (ASD*)        12,870    lb-ft/ft
Shear  Capacity              (ASD*)        31,200    lb-ft/ft

(*Ultimate Capacity based on ASTM D7290-06 Characteristic Values.)

2.2   STEEL PLATES

Structural steel plates for splices and other fabrication appurtenances 
shall conform to ASTM A 36, galvanized.

2.3   BOLTS, NUTS, AND WASHERS

ASTM A 307, Grade A galvanized.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Pile Hammer

Use a pile hammer having a delivered force or energy suitable for the total 
weight of the pile and the character of subsurface material to be 
encountered, as recommended by the piling manufacturer. Operate hammer at 
the rate(s) recommended by the manufacturer throughout the entire driving 
period.  Order sheets 6" longer to allow for cut-off of sheet pile which 
may display signs of abrasion or mushrooming at the top due to the clamp 
pressure and vibration of the vibratory hammer. Most contractors will add 
some length of sheet and cut the sheets to grade after they have been 
installed.

3.1.2   Templates

 Prior to driving, provide template or driving frame suitable for
aligning, supporting, and maintaining sheet piling in the correct
position during setting and driving.  Use a system of structural
framing sufficiently rigid to resist lateral and driving forces and
to adequately support the sheet piling until design tip elevation
is achieved.  Provide at least two levels of support, at third points.
Templates shall not move when supporting sheet piling.  Fit templates
with wood blocking to bear against the web of each alternate sheet
pile and hold the sheet pile at the design location alignment.
Provide outer template straps or other restraints as necessary to
prevent the sheets from warping or wandering from the alignment.  Mark
template for the location of the leading edge of each alternate sheet
pile.  If in view, also mark the second level to assure that the piles
are vertical and in position.  If two guide marks cannot be seen, other
means must be used to keep the sheet pile vertical along its leading
edge.

3.1.3   Pile Driving

Obstruction may be present than could damage the FRP sheet pile.  Prior to 
driving the FRP sheet, the contractor shall drive a steel
mandrel, fabricated to mimic the profile of the sheet.  If obstructions 
restrict driving a piling to the specified penetration, the obstructions 
shall be removed or penetrated with a chisel beam.  

If the Contractor demonstrates that removal or penetration is impractical, 
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the Contractor shall make changes in the design alignment of the piling 
structure as directed to insure the adequacy and stability of the 
structure. 

Maintain piling vertical during driving.  Drive piles in such a manner as 
to prevent damage to the piles and to provide a continuous closure.  Where 
possible, drive Z-pile with the ball end leading.  If an open socket is 
leading, a bolt or similar object placed in the bottom of the interlock 
will minimize packing material into it and ease driving for the next 
sheet.  Incrementally sequence driving of individual piles such that the 
tip of any sheet pile shall not be more than 4 feet below that of any 
adjacent sheet pile.  

Caution shall be taken when a hard driving condition is encountered to 
avoid interlock-melt or damages.  A protecting cap shall be employed in 
driving to prevent damage to the tops of pilings.  Pilings damaged during 
driving or driven out of interlock shall be removed and replaced at the 
Contractor's expense.  

Pilings shall be driven to depths shown and shall extend up to the 
elevation indicated for the top of pilings.  A tolerance of 1 inch above 
the indicated top elevation will be permitted.

3.1.4   Splicing

Splicing of sheet piles shall not be permitted.

3.1.5   Cutting

The Contracting Officer shall approve any cut prior to cutting any pile.  
Piles driven to refusal or the point where additional penetration cannot be 
attained and are extending above the required top elevation in excess of 
the specified tolerance may be cut off to the required elevation, with the 
Contracting Officer's approval.  Any cut edge shall be coated in accordance 
with paragraph titled "alkali Protective Coating".  Pile cut-offs shall 
become the property of the Contractor and shall be removed from the site.  
Use a straight edge in cutting to avoid abrupt nicks.  Bolt holes in 
composite material shall be drilled or reamed by approved methods which 
will not damage the surrounding material.  Holes other than bolt holes 
shall be reasonably smooth and the proper size for rods or other items to 
be inserted.

3.1.6   Alkali Protective Coating

Coat all surfaces in contact with concrete with a manufacturer recommended, 
alkali protective coating.  Coat all cuts and frayed or split ends to 
protect against alkaline degradation.

3.2   INSPECTION

Perform continuous inspection during pile driving.  Inspect all piles for 
compliance with tolerance requirements.  Bring any unusual problems which 
may occur to the attention of the Contracting Officer.

3.2.1   Inspection of Driven Piling

The Contractor shall inspect the interlocks of the portion of driven piles 
that extend above ground.  Remove and replace piles found to be out of 
interlock.
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3.2.1.1   Tolerances in Driving

Drive all piles with a variation from vertical of not more than 1/4 inch 
per foot.  Place the pile so the face will not be more than 6 inches from 
vertical alignment at any point.  Top of pile at elevation of cut-off shall 
be within 1/2 inch horizontally and 2 inches vertically of the location 
indicated.  Manipulation of piles to force them into position will not be 
permitted.  Check all piles for heave.  Redrive all heaved piles to the 
required tip elevation.

3.2.2   Pulling and Redriving

The Contractor may be required to pull selected piles after driving to 
determine the condition of the underground portions of piles.  The pile 
pulling method must be approved by the Contracting Officer.  Remove and 
replace at the Contractor's expense any pile pulled and found to be damaged 
to the extent that its usefulness in the structure is impaired.  Redrive 
piles pulled and found to be in satisfactory condition.

3.3   Rejection of Sheets Due to Damage

Minor fraying, cracking, or indentations due to clamping or driving 
equipment in the top few inches of the sheet is not an issue and so long as 
the damage is embedded within the concrete pile cap, and coated in 
accordance with paragraph titled "Alkali Protective Coating".  Crushing or 
shearing of sheets in any area due to excessive clamp pressure or driving 
equipment is unacceptable.

Fraying or isolated breaches in the bottom few inches of the sheets 
(driving end) does not warrant replacement.  However, redriving may prove 
more difficult and many result in a crack propagating up the sheet length 
while being driven into the soil.  The Contractor may trim the driving end 
to create a "neat" end.  Total trimming should not exceed 2 inches so not 
to compromise effective length of the sheet pile.

Crushing of interlocks is unacceptable (except within the top 3 inches
and could be imbedded within the concrete cap).

Cracks (breaks) propagating through the entire thickness of the sheet in 
any area (except within the 3 inches and would be embedded within the 
concrete cap) are unacceptable.  Any hairline crack longer than 1 inch is 
unacceptable.

The Contractor may elect to supply sheets longer than the identified bid 
length to avoid the total rejection of the sheet due to damage, which may 
occur at the top or bottom of the sheets.  All costs associated with this 
additional length, cut-off of damaged area cut-off to obtain final 
elevation, additional driving, and disposal shall be included within the 
Contractor's original bid and be at no additional cost to the Government.

3.4   TESTS, INSPECTIONS AND VERIFICATIONS

Materials tests shall conform to the following requirements.  Sheet piling 
and appurtenant materials shall be tested and certified by an independent, 
state certified laboratory to meet the specified properties, which shall be 
subject to acceptance by the Contracting Officer prior to delivery to the 
site.
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       -- End of Section --

SECTION 31 62 21  Page 8



CEP-175 and Z-308 Bulkhead Repairs 1370817

SECTION 31 62 22.21

TEMPORARY TURBIDITY CURTAIN
04/06

PART 1   GENERAL

The work required for the project will disturb the river bottom and create 
sediment in and around the waterways.  Work which affects the waterways 
will be conducted in a manner specified by the Government and the 
environmental permit(s) and be in accordance with the Virginia Erosion and 
Sediment Control Handbook (VESH), latest edition.

1.1   DEFINITION

Turbidity Curtain or Turbidity Barrier - is a floating geotextile material 
which minimizes sediment transport from a disturbed area adjacent to or 
within a body of
water.

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
Turbidity Curtain Deployment Plan; G

SD-03 Product Data
Turbidity Curtain; G

Submit product data sheet and certification from the manufacturer 
that the product supplied meets the requirements of this Section.

1.3   ENVIRONMENTAL PROTECTION REQUIREMENTS

Provide and maintain during the life of the contract, environmental 
protective measures.  Also, provide environmental protective measures 
required to correct conditions, such as oil spills or debris, that occur 
during the demolition, excavation, marine mattress installation, grout 
curtain injection, concrete repairs, backfilling, and incidental replaced 
operations.  Comply with Federal, State, and local regulations pertaining 
to water, air, and noise pollution.

PART 2   PRODUCTS

2.1   Turbidity Curtain

Provide a temporary Type III turbidity barrier, meeting the requirements of 
the VESCH shall be deployed along the perimeter of the work area or 
waterside operations in which debris or sediment could either be discharged 
into the water or the operations result in disturbance of the river bottom 
and debris or sediment could enter the water column.  The above water 
portion of the curtain shall be a bright color (yellow or orange) or if 
employed overnight have lights or reflective panels to want watercraft and 
naval operations. 
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Floatation devices shall be flexible, buoyant units contained in an 
individual floatation sleeve or collar attached to the curtain. Buoyancy 
provided by the floatation units shall be sufficient to support the weight 
of the curtain and maintain a freeboard of at least 3 inches above the
water surface level.  The skirt depth should be within 2 feet of the bottom 
along the area of potential disturbance.

Load lines must be provided of sufficient weight to serve as ballast to 
hold the curtain in a vertical position. 

Bottom anchors must be sufficient to hold the curtain in the same position
relative to the bottom of the watercourse without interfering with the
action of the curtain. The anchor may dig into the bottom or may be
weighted and should be attached to a floating anchor buoy via an anchor
line. Lines must contain enough slack to allow the buoy and
curtain to float freely with tidal changes without pulling the buoy or
curtain down and must be checked regularly to make sure they do not become
entangled with debris or encroach upon the waterways and affect naval 
activities. 

Provide anchors based upon the current velocity and potential wind and wave 
action.

2.1.1   Environmental Loading

Due to the temporary nature of the turbidity curtain deployment based upon 
the contractor demolition and construction activities, the contactor shall 
be responsible for the provision of the curtain barrier, floatation, and 
anchorage to sufficient resist the environmental loads from wind, waves, 
current, and near by ship operations. Environmental conditions, for this 
area, may be obtained from the "National Oceanic and Atmospheric 
Administration" (http://www.noaa.gov/)

PART 3   EXECUTION

3.1   Deployment of the Turbidity Curtain

Tow or position the the assembled turbidity curtain to prevent damage to 
the curtain and connector and anchoring sequence according to the anchor 
lay out plan and manufacturer's recommendations.  

3.2   Monitoring

While in service, the turbidity curtain should be inspected daily.  While 
inspecting, look for areas where turbid water is escaping outside of the 
containment.  

Minimum Inspection Requirements:

Confirm that the design freeboard is being maintained.  If 
freeboard is reduced, inspect the curtain skirt for marine growth, 
sediment or debris that might cause reduced freeboard.  Check 
floats for damage. 

Confirm that the curtain is maintaining its anchored profile.  If 
the curtain or a portion thereof appears out of place, inspect the 
anchoring system and placement of the anchors.  Adjust and/or 
repair the anchoring system as required.
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Ensure the turbidity curtain has not moved into shallower water 
whereby the bottom of the curtain is resting on bottom or into the 
waterways where naval ship traffic could be affected.   

Inspected for U.V. radiation damage, chemical damage and for 
marine growth.

3.3   Lights

Each night, between sunset and sunrise and during periods of restricted 
visibility, provide lights to ensure visibility of the curtain barrier. 
When night work is in progress, maintain lights from sunset to sunrise for 
the observation of dredging operations.  Lighting shall conform to United 
States Coast Guard requirements for visibility and color.

        -- End of Section --
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SECTION 31 62 22

SOIL CURTAIN GROUTING BY PRESSURE INJECTION

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 39/C 39M (2005e1e2) Standard Test Method for 
Compressive Strength of Cylindrical 
Concrete Specimens

ASTM C 150 (2007) Standard Specification for Portland 
Cement

1.2   DESCRIPTION

The work of this section consists of creating a continuous soilcrete grout 
curtain adjacent to the existing steel bulkhead wall to provide a permanent 
seal to stop the loss of soil material.  This work includes

a.  Mobilization for high-pressure grouting operations.

b.  Performing a test program to establish production grouting 
parameters for the grout curtain.

c.  Production of the grout curtain.

d.  Cleanup and disposal of excess waste slurry resulting from 
grouting operations.

1.3   DEFINITIONS

1.3.1   Monitor

The drill pipe designed to convey air, water, and grout into the soil to 
perform the high-pressure grouting.  The monitor shall be capable of 
drilling to the indicated elevation, cutting a void in the surrounding soil 
and injecting grout into this void under high pressure.

1.3.2   High-Pressure Grouting

The process of creating "soilcrete" in place with a stabilizing grout mix 
delivered at pressure through nozzle(s) at the end of a monitor inserted in 
a borehole.  The soilcrete is created by rotating and lifting the monitor 
at slow, smooth, constant speeds, cutting the soil with water and air while 
tremie feeding an engineered grout slurry through the base of the monitor 
to achieve thorough mixing and a consistent, continuous geometry and 
quality of the soilcrete.
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1.4   QUALITY ASSURANCE

The work of this section is specialized and shall be performed by a 
Contractor experienced with soil grouting.  The Contractor shall have an 
established record of at least ten years experience in performing grouting 
operations.

Provide an experienced, full-time supervisor who has been in responsible 
charge of supervising  grouting operations for at least five years.  The 
supervisor shall be present at the work site at all times during grouting 
operations.

Do not begin high-pressure grouting until the grouting firm and supervisor 
have been approved.

1.5   SUBMITTALS

Submit the following in accordance with Section 01 33 00, "Submittal 
Procedures."

SD-02 Shop Drawings
High-Pressure Grouting Equipment plant, and material descriptions
Grout mixing and injection equipment arrangement
Borehole locations
Soilcrete geometry to create the grout curtain
Drilling equipment and methods for drilling and supporting 
boreholes

Grout Monitors
Schedule and sequence of soilcrete element installation

SD-03 Product Data
Underwater Gap Sealant; G
  Submit manufacturer's material properties and include complete 
instructions for storage, mixing, handling, installation.  

SD-05 Design Data
Grout mix design, sources for mix materials and material data 
demonstrating compliance with specifications

SD-06 Test Reports
Layout and procedure for test program to establish high-pressure 
grouting parameters, including field sampling and testing to 
determine quality and properties of in-situ grout materials

Arrangement and location of any excavation support members (if 
required) which may include bracing or tiebacks

Grout hole geometry (element size, length and location)

Time and date of beginning and completion of each grout element

Grout mix data, including mix proportions

Air and water pressure used to construct each grout element

Grout flow rates and takes for each grout element

Rates of rotation and withdrawal of grout monitor for each grout 
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element

Other pertinent observations, such as grout escapes, ground heave, 
or other unusual behavior

Type of test performed, and equipment used

Date and time of each test

Test number, station locations and elevation of sample tested

Typed data reports of visual observation of the uniformity, 
consistency and porosity of all core samples taken from grout 
elements

Unconfined compressive strength of core samples taken from grout 
elements produced in the test program and during production 
grouting

1.6   JOB CONDITIONS

1.6.1   Job Responsibilities

Perform all work of this section with qualified personnel under the 
continuous supervision of the grouting supervisor approved by the 
Contracting Officer.

1.6.2   Underground Utilities

Exercise extreme care to prevent damage to existing utilities.  Utilities 
expected to be encountered are indicated.  Contractor shall locate all 
utilities prior to beginning grouting operations.

1.6.3   Existing Structures

Protect the existing structures and utilities from damage of any kind from 
pressure grouting operations.  Insure that buildup of grout pressure which 
may overstress existing structures does not occur.  Any damage to 
structures resulting from the Contractor's operations shall be repaired to 
the Contracting Officer's satisfaction at the Contractor's expense.

1.6.4   Water Table

Ground water elevation is subject to vary seasonally, with changes in 
rainfall and is subject to tidal fluctuations.  Ground water level is 
nominally four to six feet below the ground surface.

1.6.5   Soil Types and Properties

It shall be the contractor's responsibility to verify soil conditions at 
the indicated grout curtain locations in order to establish the exact 
procedures, methods, mix materials and equipment necessary to perform a 
successful high-pressure grouting operation.  The soil is generally SP, SM 
or ML type and was originally backfilled against the bulkhead during the 
original construction.  Some fill and previous injection grouting has been 
added during previous repairs.    
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1.6.6   Product Delivery, Handling, and Storage

Deliver all materials in undamaged, unopened containers bearing 
manufacturer's original label.  Store and handle grout materials in 
accordance with manufacturer's recommendations.

PART 2   PRODUCTS

2.1   GROUT MIX MATERIALS

2.1.1   Portland Cement

ASTM C 150, Type I/II.

2.1.2   Water

Potable.

2.1.3   Admixtures

Materials used in the mix in addition to Portland cement and water shall be 
subject to the Contracting Officer's approval.

2.2   MIXES

Contractor shall furnish grout mix design consisting of Portland cement, 
water and admixtures to enhance pumping.  Bentonite and/or fine sand may be 
added to the mix if required by soil conditions.

Proportion mix materials in a water cement ratio between 5:1 and 1:1 to 
produce a mixture suitable for high pressure grouting of the soils 
encountered at the project site.

Measure all material including water by volume, weight or other approved 
means.

2.3   HIGH-PRESSURE GROUTING EQUIPMENT

2.3.1   General

All equipment used for drilling boreholes; lowering, raising and rotating 
grout monitors; mixing grout; supplying pressurized grout and air-water to 
monitors; and monitors used to perform the grout curtain shall have proven 
performance records for use in high-pressure grouting work, as demonstrated 
by the information submitted.

Spare parts and equipment shall be available on site to maintain grouting 
equipment in satisfactory operating condition at all times during execution 
of the grouting work.

2.3.2   Drilling Equipment

Use drilling equipment of a type and capacity suitable for drilling 
required hole sizes and depths, and lowering, raising, and rotating grout 
monitors to the depths and at the rate required to perform the grout 
curtain as indicated on the plans and specified herein.
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2.3.3   Grout Monitors

Use grouting monitors having capacity suitable for producing grout columns 
in the work site soil types identified in the boring logs of the size and 
depth indicated on the plans and specified herein.

2.3.4   Grout Mixing and Injection Equipment

Use grout mixers and holding tanks, water tanks, air compressors and pumps 
of sufficient capacity to ensure adequate supply of grout, air and water at 
required pressure to the grouting monitor during a full work shift to 
produce grout elements of the quality and dimensions necessary.  The 
equipment should be capable of producing a water pressure of 6000 psi and 
grout flow rates of approximately 50 gal/min.

PART 3   EXECUTION

3.1   General

Grout injection and monitor rotation and extraction rates shall be 
sufficient to produce grout elements meeting the depth, geometry, overlap, 
and material property requirements necessary to create a continuing 
impervious grout curtain at the indicated locations.

Proportion and inject grout mix so that the grout curtain produced attains 
an unconfined compressive strength at 28 days of 250-500 psi.  Monitor any 
loss of grout through the bulkhead.

Any grout hole lost or damaged as the result of mechanical failure of 
equipment; inadequacy of grout, air, or water supplies; or improper 
drilling or injection procedures shall be backfilled with cement grout and 
replaced by another hole, drilled and injected by the Contractor at no 
additional cost to the Government.

Equipment for mixing, holding, and pumping grout shall be in a secure 
location and shall be operated to minimize spillage of material.  No 
material will be allowed to enter storm drain, or other drainage courses, 
or waterways.

3.2   INSTALLATION OF HIGH-PRESSURE GROUT

Core as required in locations where grouting monitors will be inserted into 
the soil.

Use the same equipment, materials, and procedures as those determined in 
the approved test program specified herein to perform production grouting 
of the grout curtain.

Install high-pressure grout to construct a series of overlapping grout 
elements.  Overlap shall be such that the continuous barrier created has a 
minimum thickness of 36 inches at any location along the grout curtain.

Borehole drilling and grouting sequence shall be such that an adequate 
distance is left between freshly grouted elements prior to drilling and 
grouting an adjacent element.  Allow a sufficient period for grout to set 
before installing the adjacent element, unless a set-accelerating additive 
approved by the Contracting Officer is used.

At completion of high-pressure grouting operations, thoroughly clean site 
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and dispose of all excess debris, water, and spilled material. 
  
  Top of grout column shall be consolidated and any space remaining below 
  the bottom of the proposed pavement base shall be filled with the same
  specified base material.

3.2.1   Underwater Monitoring of Grout Placement

Construction divers shall be employed during the grouting operation to 
monitor the placement of the grout curtain. Prior to beginning grouting 
operations, gaps and openings, in which existing fill is being lost, shall 
be sealed in a manner to prevent the loss of seepage of the grout to be 
place. During the grouting operation, underwater inspection shall continue 
to monitor the operation and seal any additional areas where the loss of 
grout could be detrimental to the provision of the grout curtain.   

3.2.1.1   Underwater Gap Sealant

Provide an inorganic compound with a bentonite additive that expands when 
in contact with water and will seal openings.

3.3   INITIAL TEST PROGRAM

Prior to beginning production grouting, the Contractor's proposed methods, 
procedures and grout mix shall be demonstrated to produce a continuous, 
impervious grout curtain as specified herein.  Borehole spacing to provide 
sufficient overlapping of grout elements to obtain the minimum specified 
depth of grout curtain shall be determined.

Contractor shall build and test a minimum of two test sections of grout 
curtain constructed by the same methods, material, equipment and personnel 
proposed for use in the production of grouting on the bulkhead.  Borehole 
locations shall be as directed by the Contracting Officer and spaced a 
minimum of 500 feet apart.

Each test section shall be a minimum of 20 feet long and consist of a 
minimum of 4 grout columns installed at the proposed spacing and at the 
same top and bottom elevations as the specified grout curtain.  

Construct test sections at locations representative of the different 
subsurface soils expected to be encountered.  

For each test sections, Contractor shall make continuous 2-inch minimum 
diameter core samples full depth of the test section at a minimum of 3 
grout element locations selected by the Contracting Officer.  Cores shall 
be drilled midway between adjacent grout elements so as to test the 
continuity and consistency of the grout curtain at its minimum thickness.

If testing indicates that the specified properties of the grout curtain 
have not been achieved,Contractor shall adjust the grout mix design and/or 
the spacing of grout holes to achieve the specified results to the 
satisfaction of the Contracting Officer.  The Contracting Officer may 
require an additional test section to demonstrate satisfactory results at 
no additional expense to the government.

3.4   QUALITY CONTROL TESTING

The Contractor shall provide all necessary equipment and labor for 
performing all quality control sampling and testing.
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Continuous vertical core samples full depth of the production grouting 
shall be made at 200 feet intervals along the entire length of project.  
The location of all core samples will be selected by the Contracting 
Officer.  Core samples shall be visually observed and reported for 
continuity, consistency and porosity.  Three specimens from each core 
sample shall be tested for unconfined compressive strength in accordance 
with ASTM C 39/C 39M by an independent testing laboratory.

If any core samples or test specimens fail to meet specified requirements, 
Contractor will be required to make additional tests at the direction of 
the Contracting Officer to identify the deficient sections of the 
production grouting.  Any deficient portions of the grout curtain will be 
corrected with additional high-pressure grouting to the satisfaction of the 
Contracting Officer at no additional expense to the government.

3.5   INSPECTION

The Contractor shall notify the Contracting Officer of the initial test 
program schedule at least 30 days prior to commencement of the initial test 
program, so that the Contracting Officer may observe the construction and 
testing.

The Contracting Officer reserves the right at any time to observe and 
inspect the initial test program and production grouting operations.

At the Contracting Officer's request, the Contractor shall furnish such 
laborers and equipment as may be reasonably necessary for inspecting the 
work.

       -- End of Section --
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SECTION 31 62 23.21

FILLING OF VOIDS BY POLYURETHANE FOAM INJECTION
07/16

PART 1   GENERAL

1.1   UNIT PRICES

1.1.1   Measurement

Accurately measure the polyurethane material by the gallon for injection 
and of the polyurethane foam.  Make these measurements under the 
supervision of the Contracting Officer.  Submit daily quantity placement, 
at locations identified, upon completion of the filling of the voids.

1.1.2   Payment

1.1.2.1   Polyurethane Foam Unit Price

The quantity of polyurethane foam, measured as specified, will be paid for 
at the contract unit price.  The unit price for polyurethane foam will 
include all material, labor, tools, equipment, and testing.  

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 C1643 (2014) Measuring the Post Dispensing 
Volumetric Expansion of Aerosol Foam 
Sealants

ASTM D1621 (2010) Compressive Properties of Rigid 
Cellular Plastics

ASTM D1622 (2008) Apparent Density of Rigid Cellular 
Plastics

ASTM D2126 (2009) Response of Rigid Cellular Plastics 
to Thermal and Humid Aging

ASTM D2856 (1994; R 1998) Open-Cell Content of Rigid 
Cellular Plastics by the Air Pycnometer

1.3   GENERAL CONDITIONS

The work shall consist of the filling of voids which may be present after 
the completion of work associated with the provision of the soil grout 
curtain beneath the existing bulkhead relieving platform by utilizing of a 
free rise, expansive, thermoset polyurethane closed-cell foam material.
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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 Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data
Polyurethane Foam; G
  Submit manufacturer's material properties and include complete 
instructions for storage, mixing, handling, installation, and 
warnings or precautions on flammability and toxicity.  

SD-06 Test Reports
Production Sampling and Testing; G
Tests, Inspections, and Verifications; G

SD-07 Certificates
Polyurethane Foam Material; G
Equipment; G

1.5   QUALITY ASSURANCE

The manufacturer of polyurethane resin material shall have been in 
existence for a period of not less than ten (10) years and a notarized 
statement will be provided stating that the cured polyurethane foam meets 
the specified requirements. 

1.5.1   Bench Marks

After curing of the soil grout curtain, the contractor shall inspect, 
through the cored grout injection holes, or will provide additional cored 
holes, to inspect the areas beneath the existing relieving platform for the 
presence of any remaining voids.  The contractor will employ fiber optic 
equipment, cameras, or similar types of instrument or equipment to 
determine the vertical and horizontal extent of loose soils and/or voids 
which may remain beneath the relieving platform. 

The location and approximate volume of the remaining voids will be recorded 
and the information provided in report form to the Contracting Officer.  
The filling of voids with the Polyurethane Foam will then be directed by 
the Contracting Officer after review of the contractor's report and 
verification of anticipated quantities. 

The contractor will be responsible for any structure blowouts, lifting or
damage that may occur as a result of the contractor’s work. The contractor 
shall repair any subject areas to the satisfaction of the Contracting 
Officer at the contractor’s expense.

1.6   DELIVERY, STORAGE, AND HANDLING

1.6.1   Polyurethane Resin

Deliver the specified product in original, unopened containers with the 
manufacturer's name, label, product identification, and batch numbers 
intact and readable.

Store and condition the specified product as recommended by the 
manufacturer. 
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1.7   ENVIRONMENTAL REQUIREMENTS

Follow the recommendations of the product manufacturer for ambient 
temperatures for storage and placement conditions.  Do not place when the 
existing concrete is less than 40 degrees F, or when the subgrade is 
frozen.  Provide material that is environmentally safe such that waste can 
be disposal of in an approved landfill.
 
Material must be tested be and compliant with National Sanitation 
Foundation (NSF)/ American National Standards Institute (ANSI) 61 Section 5 
for any potential contact in the waterways. 

Cure any unreactive material and clean up any spills.

PART 2   PRODUCTS

2.1   EXECUTING EQUIPMENT

Furnish all equipment, tools, and other apparatus necessary for the proper 
installation and placement of the work specified under this contract. 

The equipment shall be approved by the Contracting Officer prior to 
starting the work, and maintained in good working condition by the 
Contractor during the progress of the work.  Submit the material supplier's 
or equipment manufacturer's statement that the supplied material or 
equipment meets specified requirements.   

2.1.1   Mobile Pumping Unit

A mobile pumping unit capable of injecting the high-density polyurethane 
material beneath the structure to the depths required shall be provided.  
The pumping unit shall be capable of controlling the rate of flow of 
material as required to place the polyurethane and fill voids in a 
controlled manner. The unit shall be equipped with a manufacturer's 
certified flow meter to measure the amount of high-density polyurethane 
injected at each location. The certified flow meter shall have a digital 
output in both pounds and gallons.

2.1.2   Material Pressure and Temperature Controls

Pressure and temperature control devices capable of maintaining proper 
temperature and proportionate mixing of the polyurethane component 
materials shall be used.

2.1.3   Monitoring Equipment

Provide inspection equipment to inspect areas beneath the relieving 
platform to monitor the placement of the material and the filling of 
voids.  External monitoring of the top of the relieving platform and face 
of the concrete sheet pile will also be monitored to ensure no movement of 
the structure occurs.

2.1.4   Miscellaneous

Provide all necessary equipment and materials, including but not limited 
to: electric generators, compressors, heaters, hoses, containers, valves 
and gauges to efficiently conduct and control the work and minimize the 
impact to the existing structure shall be used.
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2.2   POLYURETHANE FOAM MATERIAL

Submit certified mix design including a complete list of ingredients, 
admixtures, and set time.  The mix shall have been successfully tested to 
meet specification requirements for in water and above water applications.  
Submit list of proposed equipment to be used in performance of construction 
work, including descriptive data.  

The material shall be a two-component polyurethane-forming mixture that 
reacts in both dry and wet environments without dilution.  The material 
used for placement under the relieving platform shall be a low exotherm, 
closed cell, hydroinsensitive, polyurethane foam having the following 
minimum requirements:

ASTM D1622 A minimum free rise density of 3.0 lbs./cubic ft and maximum 
free rise density of 5.0 lbs./cubic ft.  

ASTM D1621 A minimum compressive strength of 20.0 psi shall be obtained 
after curing.

ASTM D2856 Minimum closed-cell content of 90%.

ASTM D2126 Dimensional Stability; 1% maximum volume change at 28 days, and 
a 5% maximum shrinkage after 10 years.

The material shall have a minimum expansion rate of 15:1 by volume (free 
rise) after curing. 

The composition of the material is one that water is not a component of the 
cured foam structure and heat shall not be used or required to activate the 
foam.

2.2.1   Mixing of the Polyurethane Resin

Automated 1:1 ratio positive displacement bulk pumps or a "reactor" type 
pump to mix and dispense material. 

2.3   TESTS, INSPECTIONS, AND VERIFICATIONS

Submit certified copies of test reports for polyurethane foam, not less 
than 30 days before the material is required in the work.  Provide 
certified reports of inspections and laboratory tests, including analysis 
and interpretation of test results.  Properly identify each report by 
contract number, location, quantity of material placed, and timed events of 
milestones.  Describe test methods used and compliance with specified 
standards.

2.3.1   Daily Report

Provide daily mixture test results of the polyurethane foam used.

2.3.2   Compressive Strength

The 1 day strength shall be not less than 20 psi as measured using 
ASTM D1621.  Test specimens shall use the same materials that are to be 
used in the project and shall be made, cured, and tested as described in 
Field Test Specimens under paragraph PRODUCTION SAMPLING AND TESTING.
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2.3.3   Expansion (Free Rise)

Determine the expansion in accordance with ASTM C940 at the beginning of 
the job and whenever the mix proportions are changed.

PART 3   EXECUTION

3.1   PROTECTION OF EXISTING STRUCTURES

Provide continuous monitoring along the top of the relieving platform and 
along the exterior side of the concrete sheet pile wall with a laser level 
or with dial indicator micrometers during the injection process as a means 
of ensuring damage to the existing structure does not occur.

3.1.1   Existing Condition Surveys

Prior to injection, closely examine the surface area of the relieving 
platform and the exterior side of the exposed sheet pile wall for any 
existing cracks.  Perform this investigation with the Contracting Officer; 
both parties shall agree upon the condition and extent of existing damage 
to the relieving platform.  All existing cracks shall be noted or marked.

3.2   POLYURETHANE RESIN INJECTION

3.2.1   Void Inspection

The exiting cored holes utilized for the grout curtain installation are 
intended to be used for the polyurethane foam installation. These holes are 
intended to be at 3'-0" centers along the length of the relieving platform 
required for the grout curtain. The contractor shall determine if any 
additional holes and their spacing are required and shall have include this 
cost as part of the unit priced bid item. 

3.2.1.1   Additional Holes For Injection

If additional injection holes are required, provide in a pattern as 
recommended by the polyurethane resin manufacturer.  Holes shall not be 
larger than 2 inches in diameter and drilled vertically through the 
relieving platform.

3.2.2   Filling of Voids

The contractor will pre-determined the amount (to be based on field 
conditions) of polyurethane resin to be injected into the void using a 
meter-mix, positive displacement pump injected into each hole.  After 
removing the injection nozzle from the hole, the hole may be temporarily 
plugged or left open for venting any excess foam or assist in relieving of 
pressure by allowing the excess foam to be release out top of the hole.

Injection personnel shall be experenced operator which have been trained 
and certified by the product suppiler. 

For deep (8 "+) or larger void areas inject in lifts to allow full 
expansion of material and to prevent overexpansion and damage to the 
existing structure. 

After the foam has fully cured, drill out the residual foam from the 
relieving platform access holes and fill the holes with a non-shrink grout.
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3.3   PRODUCTION SAMPLING AND TESTING

3.3.1   Field Test Specimens

Prior to the start of injection operation, conduct 3 Compression and 3 
Volumetric Expansion Tests of the material to be provided.  Additional sets 
of tests may be required until the Contracting Officer is satisfied that 
the polyurethane mixture being used complies with the strength and 
volumetric expansion requirements specified.  Curing and testing of the 
compressive strength specimens shall be by an approved commercial testing 
laboratory at no expense to the Government.  The test result will be the 
average obtained for each set of samples.  If the average test value 
obtained falls below the specified requirements, the Contracting Officer 
may require changes in product or materials.

3.3.1.1   Compressive Strength

Take samples of foam from the actual mixture to be used in the field to 
verify the adequacy of the control for the proportioning, consistency, and 
mixing of the materials.  Take three samples for each 1,000 gallons of 
injection.  Make and cure the test samples in accordance with ASTM D1621, 
and test, as specified, for compressive strength.  

3.3.1.2   Volumetric Expansion

3.3.1.2.1   Laboratory Verification

Take samples of foam from the actual mixture to be used in the field to 
verify the adequacy of the control for the proportioning, consistency, and 
mixing of the materials.  Take three samples for each 1,000 gallons of 
injection.  Make and cure the test cylinders in accordance with ASTM C1643, 
and test, as specified, for volumetric expansion.  

3.3.1.2.2   In Field Verification

In the presents of the Contracting Officer, the contractor shall perform 
the follow test to verify The expansion rate of the polyurethane foam can 
be determined by the following method:

1. Dispense a sample of the polyurethane foam through the metering pump 
into a cup.

2. Pour the material into a 500 ml graduated cylinder so that it fills 
as close to the 25 ml line marked towards the bottom of the cylinder.

3. Record the actual initial volume to the nearest 5 ml

4. After the foam has completed rising, record the final volume to the 
nearest 5 ml.

5. Divide the final volume by the initial volume to determine expansion 
rate.
       Expansion rate (E) = Final Volume/Initial Volume

6. Record the expansion value as E : 1 by volume (i.e. 17.5 : 1 by 
volume).

7. At an initial volume of 25 ml, the final volume must be greater than 
375 ml to satisfy the expansion rate requirement of 15 : 1 by volume.
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8. If the final volume of the foam is greater than 500 ml, record the 
expansion rate as > 20 : 1 by volume.

The expansion rate of a two component polyurethane foam can be determined 
by the following method:

        -- End of Section --
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SECTION 31 63 26.00 60

HELICAL PILE FOUNDATIONS
07/14

PART 1   GENERAL
1.1   SUMMARY

The work consists of designing, furnishing, installing, loading and testing 
helical piles used to support the loading conditions, and any ancillary 
materials (e.g. sacrificial anodes, load transfer devices, etc.) according 
to the project plans provided and these specifications. Unless otherwise 
noted, the Installing Contractor shall provide all labor, tools, equipment 
and materials necessary to accomplish the work.

1.2   CRITERIA FOR BIDDING

Base bids on the following criteria:

1. Perform a soil boring for design of helical piles.  Refer to 
Section 02 32 00.21 SUBSURFACE DRILLING, SAMPLING, AND TESTING AND 
BATHYMETRIC SURVEYS for boring location and requirements.

2. Provide hot dipped galvanized, 50' long, 1-1/2" solid steel 
square bar helical pile with 8, 10, & 12 helical flights. Final 
length and configuration shall be determined on contractor's 
approved design.

3. Piles shall be designed with a Factor of Safety of 2.

1.3   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.

ICC EVALUATION SERVICE, INC. (ICC-ES)

ICC-ES AC358 (2007) Acceptance Criteria for Helical 
Foundation Systems and Devices

ASTM INTERNATIONAL (ASTM)

ASTM A 123 2009 Zinc (Hot-Dip Galvanized) Coating on 
Iron and Steel Products

ASTM A 153 2009 Zinc Coating on Iron and Steel 
Hardware

ASTM D 3689 (2007) Standard Test Methods for Deep 
Foundations Under Static Axial Tensile Load

1.4   DEFINITIONS

The following terms apply to helical piles used to support tension loads. 
In determining the meaning of any term used herein, the definition 
contained in the following list shall take precedence, followed by the 
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definition contained in the latest edition of “Glossary of Foundation 
Terms” published by the Deep Foundations Institute, then by customary usage.

Allowable Load: See “Nominal Load” below

Bearing Stratum: Any soil layer which provides a significant portion of the 
axial load capacity of an installed helical pile by providing resistance to 
one or more of the pile’s helical
plates.

Crowd: Axial force or pressure applied to the helical pile as needed during 
installation to ensure the pile progresses into the ground a distance 
approximately equal to the helix pitch per revolution.

Design Load: See “Nominal Load” below.

Extension Section: Helical pile component installed between the lead 
section and the load transfer device allowing installation of the helix 
plates to such depth as may be necessary to attain the required load 
capacity. They may be plain (without helix plates) or (including one or
more helix plates). Helical extensions typically follow immediately behind 
the lead section. Extension shaft ends are adapted to interconnect with 
helical lead sections, other extension sections and the load transfer 
device.

Effective Torsional Resistance: The average installation torque typically 
taken over a distance equal to the last three diameters of penetration of 
the largest helix plate.

Factored Load: Nominal load times the required load factor (Load Resistance 
Factor Design)or safety factor (Allowable Stress Design).

Geotechnical Capacity (a.k.a. Ultimate Soil Capacity): The maximum load 
that can be resisted through the bearing of helix plates on the soil in 
which they are embedded.

Helical Pile: Consists of 1) One or more helical deformed plates (“helix 
plates”) attached to a central shaft and 2) Load transfer device for 
attachment to a structure. It may also include surface coating or other 
corrosion protection means. It is installed by screwing into the soil
with down pressure (“crowd”), and thereafter resists loads through bearing 
of the helical plates on the soil in which they are embedded.

Helical Plate: Generally round steel plate formed into a helical spiral and 
welded to the central steel shaft. When rotated in the ground, the helical 
shape provides thrust along its longitudinal axis thus aiding in pile 
installation, plus the plate transfers axial load to the soil through
bearing. Lead Section: The first helical pile component installed into the 
soil. It consists of one or more helical plates welded to the central steel 
shaft. Limit State: A condition beyond which a helical pile component or 
interface becomes unfit for service and is judged to be no longer useful 
for its intended function (serviceability limit state)
or to be unsafe (strength limit state).

Loads: Forces or other actions that result from the weight of all building 
materials, occupants and their possessions, environmental effects, 
differential movement, and restrained dimensional changes. Permanent loads 
are those loads in which variations over time are rare or of small 
magnitude. All other loads are variable loads (see also Nominal Load below).
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Load Factor: A factor that accounts for deviations of the actual load from 
the nominal load (Load Resistance Factor Design).

Mechanical Strength: The maximum tension load that can be resisted by the 
structural elements of a helical pile.

Nominal Load: The magnitude of the loads determined by the Government's 
engineer, which includes dead, live, soil wind, snow, rain, flood and 
earthquake.

Reveal: The distance from ground surface to the end of the last installed 
extension of a pile, measured along the pile’s longitudinal axis.

Safety Factor: The ratio of the ultimate pullout resistance to the nominal 
load used for the design of any helical pile component or interface 
(Allowable Stress Design). 

Load Test: A procedure to test the capacity and relation of load to 
movement by applying a tension load on the helical pile.

Working Load: See “Nominal Load” above.

Ultimate Bearing Resistance: Limit state based on the lesser of mechanical 
strength or geotechnical capacity of the helical pile defined as the point 
at which no additional load can be justified.

1.5   DESIGN AND PERFORMANCE REQUIREMENTS

Helical piles shall be designed to support the design load(s) as shown on 
the project plans with a specified factor of safety of 2 and 1/2" 
theoretical head deflection at the utltimate load. The design shall 
evaluate both the geotechnical and structural pile capacities in accordance 
with ICC-ES AC358.  The overall length, helix configuration and minimum 
effective torsional resistance of a helical pile shall be such that the 
required allowable capacity is developed by the helix plate(s)in an 
appropriate bearing stratum(s). Grouted or composite pile systems will also 
be used when needed to limit overall deflection or improve lateral or 
buckling resistance.

The shaft of the piling system shall consist of a steel square bar or round 
section with one to four steel helical plates welded to the shaft, as 
required.  The helical extension shafts, if required, shall consist of 
steel square or round shafts with one or two steel helical formed plates.  
A coupling method is to be provided for the helical extensions by the 
contractor.  The same section  material is to be used for helical pile 
extensions as is used for the lead extensions. 

Each extension is to be provided with a means of coupling to a lead section 
or to another extension.  Each coupling may be forged integral to the 
extension or a separate sleeve type.  Each coupling is to be supplied with 
proper bolts(s) and nut(s) to develop the rated strength.  Termination 
shall consist of the bar material being cut off to the proper elevation and 
a steel termination plate field welded or bolted to the end of the bar 
material. 

All steel components of the pile system shall be steel with an ASTM A 153 
or ASTM A 123 hot dipped galvanizing. Except where noted otherwise on the 
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project plans, each pile shall be designed to meet a corrosion service life 
of 50 years.

Displacement plates, if required,(lead or extension plates)shall be 
fabricated from steel or other material that will not affect the structural 
integrity of the central steel shaft or grout column.  Displacement plates 
shall not be made out of timber.  All grouted components shall have a 28 
day compressive strength of 4,000 psi or greater.  

Except where noted otherwise on the project plans, all piles shall be 
installed to provide a minimum factor of safety against ultimate bearing 
resistance and tension of 2, piles shall be installed to provide a maximum 
total axial deflection of 0.5 inches at ultimate tension load.

The pile design shall take into account such pile spacing, soil 
stratification, corrosion and strain compatibility issues as are present 
for the project.

The piles shall be designed such that the maximum test load for piles does 
not exceed 80% of the manufacturer’s rated ultimate mechanical strength of 
any pile component or load transfer device. 

When helical pile placement is shown on the project plans, production piles 
shall be placed such that the pile head is within 3 inches, and the pile 
shaft alignment is within 2 degrees of the inclination angle, shown on the 
project plans. Cutoff elevation shall be within 2 inches of design. When 
pile placement is not shown on the project plans or if the specific pile 
design differs from the one shown, the placements, alignments and their 
respective tolerances shall be included as part of the design submittal.

1.6   SUBMITTALS

The Contractor shall submit to the Contracting Officer the following 
documentation. Work shall not begin until all the appropriate submittals 
have been received and approved. All costs associated with incomplete or 
unacceptable submittals shall be the responsibility of the Contractor. 

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
 Evidence of Installation Contractor's Competence; G

Evidence of Pile Designer's Competence; G
Pile Designer's Certificate of Professional Liability Insurance;
Evidence of Pile Manufacturer’s competence and capability;G

SD-05 Design Data
Design Documentation Submittals; G

SD-06 Test Reports
Load Test Report; G
Installation Records and Summary Report; G

 
1.6.1   Evidence of Installation Contractor's Competence

Evidence of Installing Contractor’s competence in the installation of 
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helical piles shall be provided to the designated representatives 
satisfaction and include any or all of the following:

a. Pile manufacturer’s certificate of competency in installation of helical
piles, or

b. A list of at least three projects within a 150 mile radius of the 
subject project that were completed within the previous three years wherein 
the Installing Contractor installed helical piles similar to those shown in 
the project plans, such list to include names and phone numbers of those 
project owner’s representatives who can verify the Installing Contractor’s 
participation in those projects, or

c. A letter from the pile manufacturer, pile distributor or manufacturer’s
representative expressing ability and intent to provide on-site
supervision of the pile installation.

1.6.2   Evidence of Pile Designer's Competence

Evidence of competence in the design of helical pile shall  include any or 
all of the following:

a. Recommendation from the pile manufacturer, pile distributor or
manufacturer’s representative

b. Registration as a Professional Engineer or recognition by the local
jurisdictional authority

c. A list of at least three projects completed within a 50 mile radius and  
the previous three years wherein the pile designer designed helical piles 
similar to those shown in the project plans, such list to include names and 
phone numbers of those project owner’s representatives who can verify the 
engineer’s participation in those projects.

1.6.3   Pile Designer's Certificate of Professional Liability Insurance

The Pile Designer shall have Errors and Omissions design insurance for the 
work. The insurance policy should provide a minimum of $2 million dollars 
per occurrence.

1.6.4   Evidence of Pile Manufacturer’s competence and capability

Evidence of competence in the manufacture of helical piles shall be 
provided to the designated representative's satisfaction and may include 
any or all of the following:

a. At least three years of production experience making helical piles.

b. The manufacturer’s helical piles have been used successfully in at least
three engineered construction projects within the last three years, or

c. Product listing by an applicable building code authority (ICC, BOCA,
ICBO, SBCCI, NES, IBC, etc).

1.6.5   Design Documentation Submittals

Within 4 weeks of receiving the contract award, the Contractor shall submit 
the following helical pile design documentation:
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a. Signed and sealed calculations and summary letter for the pile 
capacity, deflection, and associated embedment referencing all product 
data used for design.  All calculations shall be signed and stamped by 
a registered professional engineer.

b. A pile hardware schedule showing, for each category of pile:

1. Product designations for helix and extension sections and all 
ancillary products to be supplied at each helical pile location.
2. Individual pile nominal loads.
3. Individual pile loading requirements (if any).
4. Manufacturer’s published mechanical strengths for the pile 
assemblies,including load transfer devices.
5. Pile materials strength and corrosion resistance data.
6. Calculated theoretical geotechnical tension capacity of piles.
7. Calculated theoretical total pile head deflection.
8. Minimum effective torsional resistance criteria.
9. Maximum allowable installation torque of pile.
10. Minimum embedment lengths and such other site specific 
embedment depth requirements as may be appropriate for the site 
soil profiles.
11. Inclination angle and location tolerance requirements.
12. Minimum and maximum crowd required for proper installation 
that prevents failure within bearing stratum.
13. Calculated Bracket, Shaft, and Helix Capacities based on 
structural evaluations performed in accordance with ICC-ES AC358.

c. If pile placements are not shown on the project plans, drawings 
showing the proposed pile placements and placement tolerances. Known 
Rights of Way and obstructions (provided by the Government) shall be 
shown to demonstrate how the piles will be installed to miss these 
items.

d. Proposed production quality control plan, including method and 
equipment to be used to measure torsional resistance during 
installation.

e. Procedures and acceptance criteria for any proposed performance 
and/or proof testing.

f. Certification by the pile designer that the selected piles can be 
installed with ordinary skill to achieve the requirements of the 
project plans and this specification.

g. Certification by a registered professional engineer that the 
proposed loading and test equipment (if any) can be safely used to 
apply and hold the proposed loads.

h. Copies of certified calibration reports for torque measuring 
equipment and load measuring equipment to be used on the project. The 
calibrations shall have been performed within one year of the proposed 
starting date for helical pile installation or as recommended by the 
equipment manufacturer based on the proposed starting date.

PART 2   QUALITY CONTROL

2.1   Pile Installation Supervision

The Contractor shall continue to retain the services of the Pile Designer 
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or their approved designated representative to act on their behalf. The 
Pile Designer or their designated representative shall be responsible for 
observing the test pile installation, load testing and all job pile 
installation. The Pile Designer's designated representative shall be an 
independent Geotechnical Engineer registered in the Commonwealth of 
Virginia. The Engineer shall assist the Pile Designer in determination of 
the depth and torque required to achieve the indicated pile capacities in 
tension based on the test pile installation records and load test data. 
After determination of the installation depth required for the job pile and 
Contracting Officer approval, the Engineer shall observe the installation 
of all job piles to ensure compliance with the drawings and 
specifications.  The Engineer shall notify the Contracting Officer and Pile 
Designer 14 days in advance of the anticipated test pile installation, and 
shall meet and consult with the Contracting Officer when requested, either 
during the work or subsequent there to, for the purpose of discussing the 
pile installation.

2.2   Preconstruction Meeting

A preconstruction meeting shall be held at the jobsite at least 5 business 
days prior to the start of pile installation on the project. The 
preconstruction meeting shall be arranged by the Contractor. The purpose of 
this meeting is to review the requirements of the Contractor provided and 
Government approved pile plans and associated specifications.The following 
individuals as a minimum will be in attendance at this meeting: 
Contractor's Project Manager and Project Superintendent,Pile installation 
contractor's Project Manager and Site Foreman, Pile Designer, Contractor's 
Geotechnical Engineer and Testing Agency, NAVFAC MIDLANT Geotechnical and 
Structural Engineers, NAVFAC MIDLANT Construction Manager and Engineering 
Technician(s). The minutes of this meeting shall be recorded by the 
Contractor and published via e-mail within 48 hours to all attendees. The 
minutes shall be re-published within 48 hours via e-mail pending any 
subsequent comments from the attendees.

PART 3   PILE INSTALLATION

3.1   Pile Installation Procedures

Installing Contractor shall furnish and install all helical piles per the 
project plans and approved pile design documentation. All helical pile 
sections and ancillary products shall be marked as necessary before 
shipment from the manufacturer to allow correlation with the pile design 
documentation and project drawings.

In the event of conflict between the project plans and the approved pile 
design documentation, the Installing Contractor shall not begin 
construction on any affected items until such conflict has been resolved.

3.1.1   Government Notification of Pile Installation

Installation of helical piles may be observed by representatives of the 
Government at any time. The Installing Contactor shall give the Contracting 
Officer at least 48 hours prior notice of pile installation operations.

3.1.2   Utility Location

It is the responsibility of the Contractor to determine the location of any 
buried utilities before starting construction. If underground obstructions 
are encountered during installation, the contractor shall stop work 
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immediately and contact the Contracting Officer who will decide whether the 
obstruction is to be removed or the pile relocated.  The contractor shall 
resume work only upon receipt of the Contracting Officer's decision. 

3.1.3   Jobsite Safety and Maintenance

The Installing Contractor shall conduct his construction operations in a 
manner to insure the safety of persons and property in the vicinity of the 
work. The Installing Contractor’s personnel shall comply with safety 
procedures in accordance with OSHA standards and any established project 
safety plan. The portion of the construction site occupied by the 
installing Contractor, his equipment and his material stockpiles shall be 
kept reasonably clean and orderly.

3.1.4   Pre-Drilling

Pre-drilled starter holes will be required for penetrating through hard 
natural strata or fills.  Omitting drilling or augering will be permitted 
only with the approval of the Contracting Officer. The hole shall be no 
greater than two-thirds of the average helices diameter. The drilling or 
augering shall not be deeper than that required to bypass the obstructing 
layer. Drilling deeper than 10 feet above the estimated pile tip elevation 
is not permitted. Field modification of pre-drilling operations will be 
permitted based on the recommendations of the Pile Designer and with the 
approval of the Contracting Officer.

3.1.5   Positioning, Alignment, and Advancing the Helical Lead Section

The helical pile installation technique shall be such that it is consistent 
with the geotechnical, logistical, environmental, and load carrying 
conditions of the project. The lead section shall be positioned at the 
location as shown on the pile design drawings. Inclined helical piles can 
be positioned perpendicular to the ground to assist in initial advancement 
into the soil before the required batter angle shall be established. After 
initial penetration, the required inclination angle shall be established. 
The helical pile sections shall be engaged and advanced into the soil in a 
smooth, continuous manner at a rate of rotation of 5 to 25 RPM’s. 
Sufficient down pressure (crowd) shall be applied to uniformly advance the 
helical pile sections a distance approximately equal to the pitch of the 
helix plate (typically 3 inches) per revolution. The rate of rotation and 
magnitude of down pressure shall be adjusted for different soil conditions 
and depths. Extension sections shall be provided to obtain the required 
minimum overall length and minimum effective torsional resistance as shown 
on the project plans.

3.1.6   Termination Criteria

The minimum helical pile length criteria and the minimum effective 
torsional resistance criteria shall be based on Approved Design Submittal 
and shall be sufficiently long outside of the failure plane of the 
bulkhead.  The minimum overall length criteria and the minimum effective 
torsional resistance criteria as specified in the Design Documentation 
Submittals must be satisfied prior to terminating the pile installation. 
The average torque for the last 3 feet of penetration shall be used as a 
basis of comparison with the minimum installation torque. In the event any 
helical pile fails to meet these production quality control criteria, the 
following pre-qualified remedies are authorized, at no additional cost to 
the government:
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a. If the installation fails to meet the minimum effective torsional 
resistance criterion at the minimum embedment length:

1. Demonstrate acceptable pile performance through proof testing 
at the minimum embedment depth; Or

2. If allowed by the Contracting Officer and Pile Designer, 
continue the installation to greater depths until the torsional 
resistance criterion is met, provided that, if a maximum length 
constraint is applicable, continued installation does not exceed 
said maximum length constraint; Or

3. Replace the pile with one having a different helix 
configuration. The replacement pile must not exceed any applicable 
maximum embedment length and either (A)be embedded to a length 
that places its last helix at least three times its own diameter 
beyond the position of the first helix of the replaced pile and 
meet the minimum effective torsional resistance criterion, or (B) 
pass proof testing.

b. If a helical pile fails to meet acceptance criteria in a performance 
or proof test:

1. Install the pile to a greater depth & installation torque and 
re-test provided that, if a maximum embedment length constraint is 
applicable, continued installation will not exceed said maximum 
length constraint; Or

2. Replace the pile with one having more and/or larger helix 
plates. It must be embedded to a length that places its last helix 
at least three times its own diameter beyond the position of the 
first helix of the replaced pile without exceeding any applicable 
maximum embedment length requirements. This replacement pile must 
be re-tested. Or, if approved by the Contracting Officer, de-rate 
the load capacity of the helical pile and install additional 
piles. Additional piles must be installed at positions that are at 
least three times the diameter of the largest helix away from any 
other pile locations and are approved by the Contracting Officer.

3. Proof testing to qualify a pile under any of the foregoing 
remedial actions shall not be used to satisfy proof testing 
frequency requirements shown in the project plans or the design 
documentation. If a helical pile fails a production quality 
control criterion for any other reason, any proposed remedy must 
be approved by the Contracting Officer and Pile Designer prior to 
initiating its implementation at the project site.

3.1.7   Installation Records and Summary Report

The Pile Designer or their designated representative shall prepare a formal 
pile installation record for each pile placed. The Installing Contractor 
shall provide the Contracting Officer, or his authorized representative, 
copies of individual helical pile installation records within 24 hours 
after each installation is completed. Formal copies shall be submitted 
within 1 week of pile installation. These installation records shall 
include, but are not limited to, the following information:

a. Name or project, contractor and contractors superintendent
b. Date and time of installation
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c. Name and model of installation equipment
d. Type of torque indicator
e. Location of pile
f. Time and duration of pile installation
g. Elevation of lead pile and pile inclination, if any
h. Identification of lead section (manufacturer's description and 
catalog number)
i. Identification of extensions (manufacturer, diameter, minimum 
ultimate strength)
j. Number of displacement plates/centralizers and their location(if 
required).
k. Total length of installed pile and pile reveal
l. Actual effective torsional resistance, calculated geotechnical    
capacity based on actual torsional resistance and soil parameters, and 
grout flow at one-foot intervals.
m. Comments pertaining to interruptions, obstructions or other 
pertinent information.

At the conclusion of production pile installation, provide a Pile 
Installation Summary report containing the formal installation records for 
all pile locations. The report shall be prepared and sealed by the Pile 
Designer and summarize the completed helical pile installation program as 
well as provide findings that the installed piles will satisfy the load and 
deflection criteria indicated in the plans and specifications.

3.1.8   Survey of Final Pile Head Location

Provide as-built survey location of piles.

3.1.9   Field Tests

The Installing Contractor shall furnish all labor, equipment and 
pre-production helical piles necessary to accomplish the testing as shown  
or in the approved pile design documentation. Installing Contractor shall 
apply the specified loads for the specified durations and record the 
specified data, for the specified number of piles. No deviations from the 
test plan(s) will be allowed without explicit approval in writing from the 
Contracting Officer or their designated representative. 

3.1.9.1   Tension Tests

Perform load tests at the test pile locations indicated on the drawings or 
approved pile design documentation. A minimum of one load test will be 
provided. The Installing Contractor in conjuction with the Pile Designer 
may select and submit a proposed test location if no test location is 
indicated on the drawings. Perform load test in accordance with ASTM D 3689 
Procedure A. Provide apparatus for applying vertical loads as required by 
method, to safely take required load applied to pile hydraulic jack. 
Increase load in increments until rapid progressive settlement takes place 
or until application of total load equals 150 percent of the design load, 
whichever occurs first. Record all pile movements to the nearest .01 feet. 
Equipment utilized to measure pile movements shall be as outlined in ASTM D 
3689 Section 7.  Maintain a data plot of load versus movement during the 
test procedures. The load test results shall be evaluated by the Pile 
Designer using an appropriate evaluation method for the type of pile being 
evaluated. The maximum total permissible pile head movement at the design 
load shall be as shown on the drawings and specifications. 
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3.1.9.2   Field Test Report

A Load Test Report shall be submitted by the Pile Designer or their 
designated representative upon satisfactory completion of each load test.  
The submittal shall be prepared and stamped by a Professional Engineer 
registered in the Commonwealth of Virginia and shall be made within three 
working days of the completion of the load test.  The Load Test Report 
shall contain the following information at a minimum:

a. Name or project, contractor and contractors superintendent.
b. Date, time, and duration of test.
c. Type of test.
d. Name of test equipment and description of test set-up.
e. Certified calibration records of load test equipment
f. Location of pile and identification number.
g. Helical pile type and configuration of all components.
h. Load increments and duration of each increment.
i. Time and amount of each interval reading.
j. Cumulative pile movement after each increment.
k. Maximum applied load.
l. Data plot of load versus movement.
m. Comments pertaining to interruptions, equipment adjustments or
   other pertinent information.
n. Test pile installation record.

3.1.10   Cleanup

Within one week of completion of the work, the Installing Contractor shall 
remove any and all material, equipment, tools, building materials, concrete 
forms, debris, or other items belonging to the Installing Contractor or 
used under the Installing Contractor’s direction.

    -- End of Section --
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SECTION 32 11 23

AGGREGATE AND/OR GRADED-CRUSHED AGGREGATE 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 in the text by 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 D 1556 (2007) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method

ASTM D 1557 (2009) Standard Test Methods for 
Laboratory Compaction Characteristics of 
Soil Using Modified Effort (56,000 
ft-lbf/ft3) (2700 kN-m/m3)

ASTM D 2167 (2008) Density and Unit Weight of Soil in 
Place by the Rubber Balloon Method

ASTM D 2487 (2010) Soils for Engineering Purposes 
(Unified Soil Classification System)

ASTM D 6938 (2010) Standard Test Method for In-Place 
Density and Water Content of Soil and 
Soil-Aggregate by Nuclear Methods (Shallow 
Depth)

1.2   DEFINITIONS

For the purposes of this specification, the following definitions apply.

1.2.1   Aggregate Course

Aggregate course is well graded, durable aggregate uniformly moistened and 
mechanically stabilized by compaction.
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1.2.2   Degree of Compaction

Degree of compaction required, except as noted in the second sentence, is 
expressed as a percentage of the maximum laboratory dry density obtained by 
the test procedure presented in ASTM D 1557 abbreviated as a percent of 
laboratory maximum dry density.  Since ASTM D 1557 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 are 
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 adequate equipment having 
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-07 Certificates

Aggregate Material Certification; G

SD-06 Test Reports

Field Density Tests; G

1.5   QUALITY ASSURANCE

Testing is the responsibility of the Contractor and performed by a testing 
laboratory approved in accordance with Section 01 45 00.10 20 QUALITY 
CONTROL.  Work requiring testing will not be permitted until the testing 
laboratory has been inspected and approved.  Test the materials to 
establish compliance with the specified requirements; perform testing at 
the specified frequency.  The Contracting Officer may specify the time and 
location of the tests.  Furnish copies of test results to the Contracting 
Officer within 24 hours of completion of the tests.

1.5.1   Tests

Perform the following tests in conformance with the applicable standards 
listed.

1.5.1.1   Moisture-Density Determinations

Determine the laboratory maximum dry density and optimum moisture content 
in accordance with ASTM D 1557.
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1.5.1.2   Field Density Tests

Measure field density in accordance with ASTM D 1556, ASTM D 2167 or 
ASTM D 6938.  

a.  Submit copies of field test results within 24 hours after the tests are 
performed.

1.5.2   Testing Frequency

1.5.2.1   In Place Tests

Perform each of the following tests on samples taken from the placed and 
compacted aggregate.  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  250 square yards, or portion 
thereof, of completed area.

b.  Measure the total thickness of the base course at intervals, in such a 
manner as to ensure one measurement for each 500 square yards of base 
course.  Measurements shall be made in 3 inch diameter test holes 
penetrating the base 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   AGGREGATES

Provide aggrgates consisting of clean, sound, durable particles of crushed 
stone, crushed slag, crushed gravel,  angular sand, or other approved 
material.  

2.1.1   Aggregate Base Course

Provide coarse aggregates with angular particles of uniform density.  When 
the coarse aggregate is supplied from more than one source, aggregate from 
each source shall meet the specified requirements and shall be stockpiled 
separately.

Aggregate shall meet the requirements of the VDOT Road & Bridge 
Specifications, latest edition, Section 208 for "Subbase and Aggregate Base 
Material," size 21A or 21B. Submit Aggregate Material Certification 
reflecting compliance with the required specifications.

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

When the Aggregate Course is constructed in more than one layer, clean the 
previously constructed layer of loose and foreign matter by sweeping with 
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power sweepers or power brooms, except that hand brooms may be used in 
areas where power cleaning is not practicable.  Provide adequate drainage 
during the entire period of construction to prevent water from collecting 
or standing on the working area.  Provide line and grade stakes as 
necessary for control.  Grade stakes shall be in lines parallel to the 
centerline of the area under construction and suitably spaced for string 
lining.

3.2   PREPARATION OF UNDERLYING COURSE

Prior to constructing the base course(s), the underlying course or subgrade 
shall be cleaned of all foreign substances.  At the time of construction of 
the base course(s), the underlying course shall contain no frozen 
material.  The surface of the underlying course or subgrade shall meet 
specified compaction and surface tolerances.  The underlying course shall 
conform to Section 31 23 00.00 20 EXCAVATION AND FILL.  Ruts or soft 
yielding spots in the underlying courses, areas having inadequate 
compaction, and deviations of the surface from the requirements set forth 
herein shall be corrected 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 containing sands or gravels, as defined in ASTM D 2487, 
the surface shall be stabilized prior to placement of the base course(s).  
The finished underlying course shall not be disturbed by traffic or other 
operations and shall be maintained in a satisfactory condition until the 
base course is placed.

3.3   INSTALLATION

3.3.1   Placing

Place the mixed material on the prepared subgrade or subbase in layers of 
uniform thickness with an approved spreader.  When a compacted layer 6 
inches or less in thickness is required, place the material in a single 
layer.  When a compacted layer in excess of 6 inches is required, place the 
material in layers of equal thickness.  No layer shall be thicker than 6 
inches or thinner than 3 inches when compacted.  The layers shall be so 
placed that when compacted they will be true to the grades or levels 
required with the least possible surface disturbance.  Where the base 
course is placed in more than one layer, the previously constructed layers 
shall be cleaned of loose and foreign matter by sweeping with power 
sweepers, power brooms, or hand brooms, as directed.  Such adjustments in 
placing procedures or equipment shall be made as may be directed to obtain 
true grades, to minimize segregation and degradation, to adjust the water 
content, and to insure an acceptable base course.

3.3.2   Grade Control

The finished and completed base course shall conform to the lines, grades, 
and cross sections shown.  Underlying material(s) shall be excavated and 
prepared at sufficient depth for the required base course thickness so that 
the finished base course and the subsequent surface course will meet the 
designated grades.

3.3.3   Compaction

Compact each layer of the base course, as specified, with approved 
compaction equipment.  Maintain water content during the compaction 
procedure to within plus or minus 2 percent of the optimum water content 
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determined from laboratory tests as specified in this Section.  Begin 
rolling at the outside edge of the surface and proceed to the center, 
overlapping on successive trips at least one-half the width of the roller.  
Alternate trips of the roller shall be slightly different lengths.  Speed 
of the roller shall be such that displacement of the aggregate does not 
occur.  In all places not accessible to the rollers, the mixture shall be 
compacted with hand-operated power tampers.  Continue compaction until each 
layer has a degree of compaction that is at least 100 percent of laboratory 
maximum density through the full depth of the layer.  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 base 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.

3.3.4   Thickness

Construct the compacted thickness of the base course as indicated.  No 
individual layer shall be thicker than 6 inches nor be thinner than 3 inches
 in compacted thickness.  The total compacted thickness of the base 
course(s) shall be within 1/2 inch of the thickness indicated.  Where the 
measured thickness is more than 1/2 inch deficient, correct such areas by 
scarifying, adding new material of proper gradation, reblading, and 
recompacting as directed.  Where the measured thickness is more than 1/2 
inch thicker than indicated, the course shall be considered as conforming 
to the specified thickness requirements.  Average job thickness shall be 
the average of all thickness measurements taken for the job, but shall be 
within 1/4 inch of the thickness indicated.  The total thickness of the 
base course shall be measured at intervals in such a manner as to ensure 
one measurement for each 500 square yards of base course.  Measurements 
shall be made in 3 inch diameter test holes penetrating the base course.

3.3.5   Finishing

The surface of the top layer of base course shall be finished after final 
compaction by cutting any overbuild to grade and rolling with a 
steel-wheeled roller.  Thin layers of material shall not be added to the 
top layer of base course to meet grade.  If the elevation of the top layer 
of base course is 1/2 inch or more below grade, then the top layer should 
be scarified to a depth of at least 3 inches and new material shall be 
blended in and compacted to bring to grade.  Adjustments to rolling and 
finishing procedures shall be made as directed to minimize segregation and 
degradation, obtain grades, maintain moisture content, and insure an 
acceptable base course.  Should the surface become rough, corrugated, 
uneven in texture, or traffic marked prior to completion, the 
unsatisfactory portion shall be scarified, reworked and recompacted or it 
shall be replaced as directed.

3.3.6   Smoothness

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.  
Deviations exceeding this amount shall be corrected by removing material 
and replacing with new material, or by reworking existing material and 
compacting it to meet these specifications.
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3.4   MAINTENANCE

Maintain the base course in a satisfactory condition until the full 
pavement section is completed and accepted.  Maintenance shall include 
immediate repairs to any defects and shall be repeated as often as 
necessary to keep the area intact.  Any base course that is not paved over 
prior to the onset of winter, shall be retested to verify that it still 
complies with the requirements of this specification.  Any area of base 
course that is damaged shall be reworked or replaced as necessary to comply 
with this specification.

3.5   DISPOSAL OF UNSATISFACTORY MATERIALS

Any unsuitable materials that must be removed shall be disposed of outside 
the limits of Government-controlled land.  No additional payments will be 
made for materials that must be replaced.

       -- End of Section --

SECTION 32 11 23  Page 6



CEP-175 and Z-308 Bulkhead Repairs 1370817

SECTION 32 12 17

HOT MIX BITUMINOUS PAVEMENT
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.

ASTM INTERNATIONAL (ASTM)

ASTM D1188 (2007; E 2010) Bulk Specific Gravity and 
Density of Compacted Bituminous Mixtures 
Using Paraffin-Coated Specimens

ASTM D1559 (1989) Resistance to Plastic Flow of 
Bituminous Mixtures Using Marshall 
Apparatus

ASTM D2726 (2011) Bulk Specific Gravity and Density 
of Non-Absorptive Compacted Bituminous 
Mixtures

ASTM D995 (1995b; R 2002) Mixing Plants for 
Hot-Mixed, Hot-Laid Bituminous Paving 
Mixtures

ASTM D3666 (2011) Standard Specification for Minimum 
Requirements for Agencies Testing and 
Inspecting Road and Paving Materials

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.  The following shall be submitted in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES:

SD-05 Design Data; G

MIX DESIGN; G

1.3   QUALITY ASSURANCE

1.3.1   Safety Requirements

Provide adequate and safe stairways with handrails to the mixer platform, 
and safe and protected ladders or other means for accessibility to plant 
operations.  Guard equipment and exposed steam or other high temperature 
lines or cover with a suitable type of insulation.

1.3.2   Required Data

MIX DESIGN shall show the following:
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a.  Source and proportions, percent by weight, of each ingredient of the 
mixture;

b.  Correct gradation, the percentages passing each size sieve listed in 
the specifications for the mixture to be used, for the aggregate and 
mineral filler from each separate source and from each different size 
to be used in the mixture and for the composite mixture;

c.  Amount of material passing the No. 200 sieve determined by dry sieving;

d.  Number of blows of hammer compaction per side of molded specimen;

e.  Temperature viscosity relationship of the asphalt cement;

f.  Stability, flow, percent voids in mineral aggregate, percent air voids, 
unit weight;

g.  Asphalt absorption by the aggregate;

h.  Effective asphalt content as percent by weight of total mix;

i.  Temperature of the mixture immediately upon completion of mixing;

j.  Asphalt performance grade viscosity grade; and

k.  Curves for the binder and wearing courses.

1.4   DELIVERY, STORAGE, AND HANDLING

Inspect materials delivered to the site for damage and store with a minimum 
of handling.  Store aggregates in such a manner as to prevent segregation, 
contamination, or intermixing of the different aggregate sizes.

1.5   ENVIRONMENTAL CONDITIONS

Place bituminous mixture only during dry weather and on dry surfaces. Place 
courses only when the surface temperature of the underlying course is 
greater than 45 degrees F for course thicknesses greater than one inch and 
55 degrees F for course thicknesses one inch or less.

1.6   CONSTRUCTION EQUIPMENT

Calibrated equipment, such as scales, batching equipment, spreaders and 
similar equipment, shall have been recalibrated by a calibration laboratory 
approved by the Contracting Officer within 12 months of commencing work.

1.6.1   Mixing Plant

Design, coordinate, and operate the mixing plant to produce a mixture 
within the job-mix formula tolerances and to meet the requirements of 
ASTM D995, including additional plant requirements specified herein.  The 
plant shall be a batch type, continuous mix type or drum-dryer mixer type, 
and shall have sufficient capacity to handle the new bituminous 
construction.  Minimum plant capacity shall be 100 tons per hour.  The 
mixing plant and equipment shall remain accessible at all times for 
inspecting operation, verifying weights, proportions and character of 
materials, and checking mixture temperatures.  The plant and plant site 
shall meet the requirements of Section 01 57 19TEMPORARY ENVIRONMENTAL 
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CONTROLS.

1.6.2   Paving Equipment

1.6.2.1   Spreading Equipment

Self-propelled electronically controlled type, unless other equipment is 
authorized by the Contracting Officer.  Equip spreading equipment of the 
self-propelled electronically controlled type with hoppers, tamping or 
vibrating devices, distributing screws, electronically adjustable screeds, 
and equalizing devices.  Capable of spreading hot bituminous mixtures 
without tearing, shoving, or gouging and to produce a finished surface of 
specified grade and smoothness.  Operate spreaders, when laying mixture, at 
variable speeds between 5 and 45 feet per minute.  Design spreader with a 
quick and efficient steering device; a forward and reverse traveling speed; 
and automatic devices to adjust to grade and confine the edges of the 
mixture to true lines.  The use of a spreader that leaves indented areas or 
other objectionable irregularities in the fresh laid mix during operations 
is prohibited.

1.6.2.2   Rolling Equipment

Self-propelled pneumatic-tired rollers supplemented by three-wheel and 
tandem type steel wheel rollers.  The number, type and weight of rollers 
shall be sufficient to compact the mixture to the required density without 
detrimentally affecting the compacted material.  Rollers shall be suitable 
for rolling hot-mix bituminous pavements and capable of reversing without 
backlash.  Pneumatic-tired rollers shall be capable of being operated both 
forward and backward without turning on the mat, and without loosening the 
surface being rolled.  Equip rollers with suitable devices and apparatus to 
keep the rolling surfaces wet and prevent adherence of bituminous mixture. 
Vibratory rollers especially designed for bituminous concrete compaction 
may be used provided rollers do not impair stability of pavement structure 
and underlying layers.  Repair depressions in pavement surfaces resulting 
from use of vibratory rollers.  Rollers shall be self-propelled, single or 
dual vibrating drums, and steel drive wheels, as applicable; equipped with 
variable amplitude and separate controls for energy and propulsion.

1.6.2.3   Hand Tampers

Minimum weight of 25 pounds with a tamping face of not more than 50 square 
inches.

1.6.2.4   Mechanical Hand Tampers

Commercial type, operated by pneumatic pressure or by internal combustion.

PART 2   PRODUCTS

2.1   MIX DESIGN

The following bituminous pavement mixes shall be in accordance with the 
VDOT Road and Bridge Specifications, latest edition:

         Surface Course         SM-9.5A
         Intermediate Course    IM-19.0A
         Base Course            BM-25.0A
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2.2   SOURCE QUALITY CONTROL

Employ a commercial laboratory approved by the Contracting Officer to 
perform testing.  The laboratory used to develop the JMF and the laboratory 
used to perform all sampling and testing shall meet the requirements of 
ASTM D3666.  A certification signed by the manager of the laboratory 
stating that it meets these requirements or clearly listing all 
deficiencies shall be submitted to the Contracting Officer prior to the 
start of construction. 

PART 3   EXECUTION

3.1   PREPARATION

3.1.1   Transportation of Bituminous Mixtures

Transport bituminous material from the mixing plant to the paving site in 
trucks having tight, clean, smooth beds that have been coated with a 
minimum amount of concentrated solution of hydrated lime and water or other 
approved coating to prevent adhesion of the mixture to the truck. Petroleum 
products will not be permitted for coating truck.  If air temperature is 
less than 60 degrees F or if haul time is greater than 30 minutes, cover 
each load with canvas or other approved material of ample size to protect 
the mixture from the loss of heat. Make deliveries so that the spreading 
and rolling of all the mixture prepared for one day's run can be completed 
during daylight, unless adequate approved artificial lighting is provided.  
Deliver mixture to area to be paved so that the temperature at the time of 
dumping into the spreader is within the range specified herein.  Reject 
loads that are below minimum temperature, that have crusts of cold 
unworkable material, or that have been wet excessively by rain. Hauling 
over freshly laid material is prohibited.

3.1.2   Surface Preparation of Underlying Course

Prior to the laying of the asphalt concrete, clean underlying course of 
foreign or objectionable matter with power blowers or power brooms, 
supplemented by hand brooms and other cleaning methods where necessary.  
During the placement of multiple lifts of bituminous concrete, each 
succeeding lift of bituminous concrete shall have its underlying lift 
cleaned and provided with a bituminous tack coat if the time period between 
the placement of each lift of bituminous concrete exceeds 14 days, or the 
underlying bituminous concrete has become dirty.  Remove grass and other 
vegetative growth from existing cracks and surfaces.

3.2   PLACEMENT

3.2.1   Machine Spreading

The range of temperatures of the mixtures at the time of spreading shall be 
between 250 degrees F and 300 degrees F.  Bituminous concrete having 
temperatures less than minimum spreading temperature when dumped into the 
spreader will be rejected.  Adjust spreader and regulate speed so that the 
surface of the course is smooth and continuous without tears and pulling, 
and of such depth that, when compacted, the surface conforms with the cross 
section, grade, and contour indicated.  Unless otherwise directed, begin 
the placing along the centerline of areas to be paved on a crowned section 
or on the high side of areas with a one-way slope.  Place mixture in 
consecutive adjacent strips having a minimum width of 10 feet, except where 
the edge lanes require strips less than 10 feet to complete the area.  
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Construct longitudinal joints and edges to true line markings. Establish 
lines parallel to the centerline of the area to be paved, and place string 
lines coinciding with the established lines for the spreading machine to 
follow.  Provide the number and location of the lines needed to accomplish 
proper grade control.  When specified grade and smoothness requirements can 
be met for initial lane construction by use of an approved long ski-type 
device of not less than 30 feet in length and for subsequent lane 
construction by use of a short ski or shoe, in-place string lines for grade 
control may be omitted.  Place mixture as nearly continuous as possible and 
adjust the speed of placing as needed to permit proper rolling.

3.2.2   Shoveling, Raking, and Tamping After Machine-Spreading

Shovelers and rakers shall follow the spreading machine.  Add or remove hot 
mixture and rake the mixture as required to obtain a course that when 
completed will conform to requirements specified herein.  Broadcasting or 
fanning of mixture over areas being compacted is prohibited.  When 
segregation occurs in the mixture during placing, suspend spreading 
operation until the cause is determined and corrected.  Correct 
irregularities in alignment left by the spreader by trimming directly 
behind the machine.  Immediately after trimming, compact edges of the 
course by tamping laterally with a metal lute or by other approved methods. 
Distortion of the course during tamping is prohibited.

3.2.3   Hand-Spreading in Lieu of Machine-Spreading

In areas where the use of machine spreading is impractical, spread mixture 
by hand.  The range of temperatures of the mixtures when dumped onto the 
area to be paved shall be between 250 and 300 degrees F.  Mixtures having 
temperatures less than minimum spreading temperature when dumped onto the 
area to be paved will be rejected.  Spread hot mixture with rakes in a 
uniformly loose layer of a thickness that, when compacted, will conform to 
the required grade, thickness, and smoothness.  During hand spreading, 
place each shovelful of mixture by turning the shovel over in a manner that 
will prevent segregation.  Do not place mixture by throwing or broadcasting 
from a shovel.  Do not dump loads any faster than can be properly handled 
by the shovelers and rakers.

3.3   COMPACTION OF MIXTURE

Compact mixture by rolling.  Begin rolling as soon as placement of mixture 
will bear rollers.  Delays in rolling freshly spread mixture shall not be 
permitted.  Start rolling longitudinally at the extreme sides of the lanes 
and proceed toward center of pavement, or toward high side of pavement with 
a one-way slope.  Operate rollers so that each trip overlaps the previous 
adjacent strip by at least one foot.  Alternate trips of the roller shall 
be of slightly different lengths.  Conduct tests for conformity with the 
specified crown, grade and smoothness immediately after initial rolling. 
Before continuing rolling, correct variations by removing or adding 
materials as necessary.  If required, subject course to diagonal rolling 
with the steel wheeled roller crossing the lines of the previous rolling 
while mixture is hot and in a compactible condition.  Speed of the rollers 
shall be slow enough to avoid displacement of hot mixture.  Correct 
displacement of mixture immediately by use of rakes and fresh mixture, or 
remove and replace mixture as directed.  Continue rolling until roller 
marks are eliminated and course has a density of at least 96 percent but 
not more than 100 percent of that attained in a laboratory specimen of the 
same mixture prepared in accordance with ASTM D1559.  During rolling, 
moisten wheels of the rollers enough to prevent adhesion of mixture to 
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wheels, but excessive water is prohibited.  Operation of rollers shall be 
by competent and experienced operators.  Provide sufficient rollers for 
each spreading machine in operation on the job and to handle plant output.  
In places not accessible to the rollers, compact mixture thoroughly with 
hot hand tampers.  Skin patching of an area after compaction is 
prohibited.  Remove mixture that becomes mixed with foreign materials or is 
defective and replace with fresh mixture compacted to the density specified 
herein.  Roller shall pass over unprotected edge of the course only when 
laying of course is to be discontinued for such length of time as to permit 
mixture to become cold.

3.4   JOINTS

Joints shall present the same texture and smoothness as other portions of 
the course, except permissible density at the joint may be up to 2 percent 
less than the specified course density.  Carefully make joints between old 
and new pavement or within new pavements in a manner to ensure a thorough 
and continuous bond between old and new sections of the course.  Vertical 
contact surfaces of previously constructed sections that are coated with 
dust, sand, or other objectionable material shall be painted with a thin 
uniform coat of emulsion or other approved bituminous material just before 
placing fresh mixture.

3.4.1   Transverse

Roller shall pass over unprotected end of freshly laid mixture only when 
laying of course is to be discontinued.  Except when an approved bulkhead 
is used, cut back the edge of previously laid course to expose an even, 
vertical surface for the full thickness of the course.  When required, rake 
fresh mixture against joints, thoroughly tamp with hot tampers, smooth with 
hot smoothers, and roll.  Transverse joints in adjacent lanes shall be 
offset a minimum of 2 feet.

3.4.2   Longitudinal Joints

Space 6 inches apart.  Do not allow joints to coincide with joints of 
existing pavement or previously placed courses.  Spreader screed shall 
overlap previously placed lanes 2 to 3 inches and be of such height to 
permit compaction to produce a smooth dense joint.  With a lute, push back 
mixture placed on the surface of previous lanes to the joint edge.  Do not 
scatter mix.  Remove and waste excess material.  When edges of longitudinal 
joints are irregular, honeycombed, or poorly compacted, cut back 
unsatisfactory sections of joint and expose an even vertical surface for 
the full thickness of the course.  When required, rake fresh mixture 
against joint, thoroughly tamp with hot tampers, smooth with hot smoothers, 
and roll while hot.

3.5   FIELD QUALITY CONTROL

3.5.1   Testing

3.5.1.1   Pavement Courses

Perform the following tests:

a.  Density:  For each 1000 tons of bituminous mixture placed, determine 
the representative laboratory density by averaging the density of four 
laboratory specimens prepared in accordance with ASTM D1559.  Samples 
for laboratory specimens shall be taken from trucks delivering mixture 
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to the site; record in a manner approved by the Contracting Officer the 
project areas represented by the laboratory densities.  From each 
representative area recorded, determine field density of pavement by 
averaging densities of 4 inch diameter cores obtained from wearing 
courses; take one core for each 2000 square yards or fraction thereof 
of course placed.  Determine density of laboratory prepared specimens 
and cored samples in accordance with ASTM D1188 or ASTM D2726, as 
applicable.  Separate pavement layers by sawing or other approved means.
Maximum allowable deficiency at any point, excluding joints, shall not 
be more than 2 percent less than the specified density for any course.  
The average density of each course, excluding joints, shall be not less 
than the specified density. Joint densities shall not be more than 2 
percent less than specified course densities and are not included when 
calculating average course densities.  When the deficiency exceeds the 
specified tolerances, correct each such representative area or areas by 
removing the deficient pavement and replacing with new pavement.

b.  Thickness:  Determine thickness of binder and wearing courses from 
samples taken for the field density test.  The maximum allowable 
deficiency at any point shall not be more than 1/4 inch less than the 
thickness for the indicated course.  Average thickness of course or of 
combined courses shall be not less than the indicated thickness.  Where 
a deficiency exceeds the specified tolerances, correct each such 
representative area or areas by removing the deficient pavement and 
replacing with new pavement.

c.  Smoothness:  Straightedge test the compacted surface of the wearing 
course as work progresses. Apply straightedge parallel with and at 
right angles to the centerline after final rolling.  Unevenness of the 
wearing course shall not vary more than 1/8 inch in 10 feet.  Correct 
each portion of the pavement showing irregularities greater than that 
specified.

d.  Finished Grades:  Finish grades of each course placed shall not vary 
from the finish elevations, profiles, and cross sections indicated by 
more than 1/2 inch.  Finished surface of the final wearing course will 
be tested  by running lines of levels at intervals of 25 feet 
longitudinally and transversely to determine elevations of completed 
pavement.  Within 45 days after completion of final placement, perform 
a level survey at the specified grid spacing and plot the results on a 
plan drawn to the same scale as the drawings.  Elevations not in 
conformance with the specified tolerance shall be noted on the plan in 
an approved manner.  The survey shall be performed by a registered land 
surveyor. The Contracting Officer will inform the Contractor in writing 
of paved areas that fail to meet the final grades indicated within the 
specified tolerances.  Correct deficient paved areas by removing 
existing work and replacing with new materials that meet the 
specifications.  Skin patching for correcting low areas is prohibited.

e.  Finish Surface Texture of Wearing Course:  Visually check final surface 
texture for uniformity and reasonable compactness and tightness.  Final 
wearing course with a surface texture having undesirable irregularities 
such as segregation, cavities, pulls or tears, checking, excessive 
exposure of coarse aggregates, sand streaks, indentations, ripples, or 
lack of uniformity shall be removed and replaced with new materials.

3.6   PROTECTION

Do not permit vehicular traffic, including heavy equipment, on pavement 
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until surface temperature has cooled to at least 120 degrees F.  Measure 
surface temperature by approved surface thermometers or other satisfactory 
methods.

        -- End of Section --
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SECTION 32 16 13

SITEWORK CONCRETE AND CURBS AND GUTTERS
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 ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 182 (2005; R 2009) Standard Specification for 
Burlap Cloth Made from Jute or Kenaf and 
Cotton Mats

ASTM INTERNATIONAL (ASTM)

ASTM A185/A185M (2007) Standard Specification for Steel 
Welded Wire Reinforcement, Plain, for 
Concrete

ASTM A615/A615M (2015a; E 2015) Standard Specification for 
Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement

ASTM C 143/C 143M (2010) Standard Test Method for Slump of 
Hydraulic-Cement Concrete

ASTM C 171 (2007) Standard Specification for Sheet 
Materials for Curing Concrete

ASTM C 173/C 173M (2010b) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
Volumetric Method

ASTM C 309 (2007) Standard Specification for Liquid 
Membrane-Forming Compounds for Curing 
Concrete

ASTM C 31/C 31M (2010) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field

ASTM C 920 (2011) Standard Specification for 
Elastomeric Joint Sealants

ASTM C172/C172M (2010) Standard Practice for Sampling 
Freshly Mixed Concrete

ASTM C231/C231M (2010) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
Pressure Method

ASTM D 1751 (2004; R 2008) Standard Specification for 
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Preformed Expansion Joint Filler for 
Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D 1752 (2004a; R 2008) Standard Specification for 
Preformed Sponge Rubber Cork and Recycled 
PVC Expansion

ASTM D5893/D5893M (2010) Cold Applied, Single Component, 
Chemically Curing Silicone Joint Sealant 
for Portland Cement Concrete Pavements

1.2   SYSTEM DESCRIPTION

1.2.1   General Requirements

Provide plant, equipment, machines, and tools used in the work subject to 
approval and maintained in a satisfactory working condition at all times.  
The equipment shall have the capability of producing the required product, 
meeting grade controls, thickness control and smoothness requirements as 
specified.  Use of the equipment shall be discontinued if it produces 
unsatisfactory results.  The Contracting Officer shall have access at all 
times to the plant and equipment to ensure proper operation and compliance 
with specifications.

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-03 Product Data

Concrete and admixtures; G

 Copies of certified delivery tickets for all concrete used in the 
construction.

SD-05 Design Data

Concrete Design Mix; G

SD-06 Test Reports

Field Quality Control

  Copies of all test reports within 24 hours of completion of the 
test.

1.4   ENVIRONMENTAL REQUIREMENTS

1.4.1   Placing During Cold Weather

Do not place concrete when the air temperature reaches 40 degrees F and is 
falling, or is already below that point.  Placement may begin when the air 
temperature reaches 35 degrees F and is rising, or is already above 40 
degrees F.  Make provisions to protect the concrete from freezing during 
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the specified curing period.  If necessary to place concrete when the 
temperature of the air, aggregates, or water is below 35 degrees F, 
placement and protection shall be approved in writing.  Approval will be 
contingent upon full conformance with the following provisions.  The 
underlying material shall be prepared and protected so that it is entirely 
free of frost when the concrete is deposited.  Mixing water and aggregates 
shall be heated as necessary to result in the temperature of the in-place 
concrete being between 50 and 85 degrees F.  Methods and equipment for 
heating shall be approved.  The aggregates shall be free of ice, snow, and 
frozen lumps before entering the mixer.  Covering and other means shall be 
provided for maintaining the concrete at a temperature of at least 50 
degrees F for not less than 72 hours after placing, and at a temperature 
above freezing for the remainder of the curing period.

1.4.2   Placing During Warm Weather

The temperature of the concrete as placed shall not exceed 85 degrees F 
except where an approved retarder is used.  The mixing water and/or 
aggregates shall be cooled, if necessary, to maintain a satisfactory 
placing temperature.  The placing temperature shall not exceed 95 degrees F 
at any time.

PART 2   PRODUCTS

2.1   CONCRETE

Provide concrete design mix conforming to the applicable requirements of 
the Virginia Department of Transportation Road and Bridge Specifications, 
latest edition, Class A4, unless noted otherwise.  Maximum size of 
aggregate shall be 1-1/2 inches.

2.1.1   Air Content

Mixtures shall have air content by volume of concrete of 5 to 7 percent, 
based on measurements made immediately after discharge from the mixer.

2.1.2   Slump

The concrete slump shall be 2 inches plus or minus 1 inch where determined 
in accordance with ASTM C 143/C 143M.

2.1.3   Reinforcement Steel

Reinforcement bars shall conform to ASTM A615/A615M.  Wire mesh 
reinforcement shall conform to ASTM A185/A185M.

2.2   CONCRETE CURING MATERIALS

2.2.1   Impervious Sheet Materials

Impervious sheet materials shall conform to ASTM C 171, type optional, 
except that polyethylene film, if used, shall be white opaque.

2.2.2   Burlap

Burlap shall conform to AASHTO M 182.
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2.2.3   White Pigmented Membrane-Forming Curing Compound

White pigmented membrane-forming curing compound shall conform to ASTM C 309, 
Type 2.

2.3   JOINT FILLER STRIPS

2.3.1   Contraction Joint Filler for Curb and Gutter

Contraction joint filler for curb and gutter shall consist of hard-pressed 
fiberboard.

2.3.2   Expansion Joint Filler, Premolded

Expansion joint filler, premolded, shall conform to ASTM D 1751 or 
ASTM D 1752,  1/2 inch thick, unless otherwise indicated.

2.4   JOINT SEALANTS

Joint sealant, cold-applied shall conform to ASTM C 920 or ASTM D5893/D5893M.

2.5   FORM WORK

Design and construct form work to ensure that the finished concrete will 
conform accurately to the indicated dimensions, lines, and elevations, and 
within the tolerances specified.  Forms shall be of wood or steel, 
straight, of sufficient strength to resist springing during depositing and 
consolidating concrete.  Wood forms shall be surfaced plank,  2 inches 
nominal thickness, straight and free from warp, twist, loose knots, splits 
or other defects.  Wood forms shall have a nominal length of 10 feet.  
Radius bends may be formed with 3/4 inch boards, laminated to the required 
thickness.  Steel forms shall be channel-formed sections with a flat top 
surface and with welded braces at each end and at not less than two 
intermediate points.  Ends of steel forms shall be interlocking and 
self-aligning.  Steel forms shall include flexible forms for radius 
forming, corner forms, form spreaders, and fillers.  Steel forms shall have 
a nominal length of 10 feet with a minimum of 3 welded stake pockets per 
form.  Stake pins shall be solid steel rods with chamfered heads and 
pointed tips designed for use with steel forms.

2.5.1   Sitework Concrete Forms

Sitework concrete forms shall be of a height equal to the full depth of the 
concrete section.

2.5.2   Curb and Gutter Forms

Curb and gutter outside forms shall have a height equal to the full depth 
of the curb or gutter.  The inside form of curb shall have batter as 
indicated and shall be securely fastened to and supported by the outside 
form.  Rigid forms shall be provided for curb returns, except that benders 
or thin plank forms may be used for curb or curb returns with a radius of 
10 feet or more, where grade changes occur in the return, or where the 
central angle is such that a rigid form with a central angle of 90 degrees 
cannot be used.  Back forms for curb returns may be made of 1-1/2 inch 
benders, for the full height of the curb, cleated together.  In lieu of 
inside forms for curbs, a curb "mule" may be used for forming and finishing 
this surface, provided the results are approved.

SECTION 32 16 13  Page 4



CEP-175 and Z-308 Bulkhead Repairs 1370817

PART 3   EXECUTION

3.1   SUBGRADE PREPARATION

The subgrade shall be constructed to the specified grade and cross section 
prior to concrete placement.  Subgrade shall be placed and compacted in 
conformance with Section 31 23 00.00 20 EXCAVATION AND FILL.

3.1.1   Sitework Concrete Subgrade

The subgrade shall be tested for grade and cross section with a template 
extending the full width of the sitework concrete and supported between 
side forms.

 3.1.2   Curb and Gutter Subgrade

The subgrade shall be tested for grade and cross section by means of a 
template extending the full width of the curb and gutter.  The subgrade 
shall be of materials equal in bearing quality to the subgrade under the 
adjacent pavement.

3.1.3   Maintenance of Subgrade

The subgrade shall be maintained in a smooth, compacted condition in 
conformity with the required section and established grade until the 
concrete is placed.  The subgrade shall be in a moist condition when 
concrete is placed.  The subgrade shall be prepared and protected to 
produce a subgrade free from frost when the concrete is deposited.

3.2   FORM SETTING

Set forms to the indicated alignment, grade and dimensions.  Hold forms 
rigidly in place by a minimum of 3 stakes per form placed at intervals not 
to exceed 4 feet.  Corners, deep sections, and radius bends shall have 
additional stakes and braces, as required.  Clamps, spreaders, and braces 
shall be used where required to ensure rigidity in the forms.  Forms shall 
be removed without injuring the concrete.  Bars or heavy tools shall not be 
used against the concrete in removing the forms.  Any concrete found 
defective after form removal shall be promptly and satisfactorily 
repaired.  Forms shall be cleaned and coated with form oil each time before 
concrete is placed.  Wood forms may, instead, be thoroughly wetted with 
water before concrete is placed, except that with probable freezing 
temperatures, oiling is mandatory.

3.2.1   Sitework Concrete

Set forms for sitework concrete with the upper edge true to line and grade 
with an allowable tolerance of 1/8 inch in any 10 foot long section.  After 
forms are set, grade and alignment shall be checked with a 12 foot 
straightedge.  Forms shall have a transverse slope as indicated in the 
construction drawinsg.  Side forms shall not be removed for 12 hours after 
finishing has been completed.

 3.2.2   Curbs and Gutters

The forms of the front of the curb shall be removed not less than 2 hours 
nor more than 6 hours after the concrete has been placed.  Forms back of 
curb shall remain in place until the face and top of the curb have been 
finished, as specified for concrete finishing.  Gutter forms shall not be 
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removed while the concrete is sufficiently plastic to slump in any 
direction.

3.3   SITEWORK CONCRETE PLACEMENT AND FINISHING

3.3.1   Formed Sitework Concrete

Place concrete in the forms in one layer.  When consolidated and finished, 
the concrete section shall be of the thickness indicated.  After concrete 
has been placed in the forms, a strike-off guided by side forms shall be 
used to bring the surface to proper section to be compacted.  The concrete 
shall be consolidated by tamping and spading or with an approved vibrator, 
and the surface shall be finished to grade with a strike off.

3.3.2   Concrete Finishing

After straightedging, when most of the water sheen has disappeared, and 
just before the concrete hardens, finish the surface with a wood or 
magnesium float or darby to a smooth and uniformly fine granular or sandy 
texture free of waves, irregularities, or tool marks.  A scored surface 
shall be produced by brooming with a fiber-bristle brush in a direction 
transverse to that of the traffic, followed by edging.

3.3.3   Edge and Joint Finishing

All slab edges, including those at formed joints, shall be finished with an 
edger having a radius of 1/8 inch.  Transverse joint shall be edged before 
brooming, and the brooming shall eliminate the flat surface left by the 
surface face of the edger.  Corners and edges which have crumbled and areas 
which lack sufficient mortar for proper finishing shall be cleaned and 
filled solidly with a properly proportioned mortar mixture and then 
finished.

3.3.4   Surface and Thickness Tolerances

Finished surfaces shall not vary more than 5/16 inch from the testing edge 
of a 10-foot straightedge.  Permissible deficiency in section thickness 
will be up to 1/4 inch.

3.4   CURB AND GUTTER CONCRETE PLACEMENT AND FINISHING

3.4.1   Formed Curb and Gutter

Concrete shall be placed to the section required in a single lift.  
Consolidation shall be achieved by using approved mechanical vibrators.  
Curve shaped gutters shall be finished with a standard curb "mule".

3.4.2   Curb and Gutter Finishing

Approved slipformed curb and gutter machines may be used in lieu of hand 
placement.

3.4.3   Concrete Finishing

Exposed surfaces shall be floated and finished with a smooth wood float 
until true to grade and section and uniform in texture.  Floated surfaces 
shall then be brushed with a fine-hair brush with longitudinal strokes.  
The edges of the gutter and top of the curb shall be rounded with an edging 
tool to a radius of 1/2 inch.  Immediately after removing the front curb 
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form, the face of the curb shall be rubbed with a wood or concrete rubbing 
block and water until blemishes, form marks, and tool marks have been 
removed.  The front curb surface, while still wet, shall be brushed in the 
same manner as the gutter and curb top.  The top surface of gutter and 
entrance shall be finished to grade with a wood float.

3.4.4   Joint Finishing

Curb edges at formed joints shall be finished as indicated.

3.4.5   Surface and Thickness Tolerances

Finished surfaces shall not vary more than 1/4 inch from the testing edge 
of a 10-foot straightedge.  Permissible deficiency in section thickness 
will be up to 1/4 inch.

3.5   SITEWORK CONCRETE JOINTS

Sitework Concrete joints shall be constructed as indicated in the 
construction documents.Expansion joints shall be formed about structures 
and features which project through or into the sitework concrete pavement, 
using joint filler of the type, thickness, and width indicated.  .

3.5.1   Sitework Concrete  Contraction Joints

The contraction joints shall be formed in the fresh concrete by cutting a 
groove in the top portion of the slab to a depth of at least one-fourth of 
the  slab thickness, using a jointer to cut the groove, or by sawing a 
groove in the hardened concrete with a power-driven saw, unless otherwise 
approved.  Sawed joints shall be constructed by sawing a groove in the 
concrete with a 1/8 inch blade to the depth indicated.  An ample supply of 
saw blades shall be available on the job before concrete placement is 
started, and at least one standby sawing unit in good working order shall 
be available at the jobsite at all times during the sawing operations.

3.5.2   Sitework Concrete Expansion Joints

Expansion joints shall be formed with 1/2 inch joint filler strips.  Joint 
filler in expansion joints surrounding structures and features within the 
sitework concrete may consist of preformed filler material conforming to 
ASTM D 1752 or building paper.  Joint filler shall be held in place with 
steel pins or other devices to prevent warping of the filler during 
floating and finishing.  Immediately after finishing operations are 
completed, joint edges shall be rounded with an edging tool having a radius 
of 1/8 inch, and concrete over the joint filler shall be removed.  At the 
end of the curing period, expansion joints shall be cleaned and filled with 
cold-applied joint sealant.  Joint sealant shall be gray or stone in 
color.  The joint opening shall be thoroughly cleaned before the sealing 
material is placed.  Sealing material shall not be spilled on exposed 
surfaces of the concrete.  Concrete at the joint shall be surface dry and 
atmospheric and concrete temperatures shall be above 50 degrees F at the 
time of application of joint sealing material.  Excess material on exposed 
surfaces of the concrete shall be removed immediately and concrete surfaces 
cleaned.

3.5.3   Reinforcement Steel Placement

Reinforcement steel shall be accurately and securely fastened in place with 
suitable supports and ties before the concrete is placed.
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3.6   CURB AND GUTTER JOINTS

Curb and gutter joints shall be constructed at right angles to the line of 
curb and gutter.

3.6.1   Contraction Joints

Contraction joints shall be constructed directly opposite contraction 
joints in abutting portland cement concrete pavements and spaced so that 
monolithic sections between curb returns will not be less than 5 feet nor 
greater than 15 feet in length.

a.  Contraction joints (except for slip forming) shall be constructed 
by means of 1/8 inch thick separators and of a section conforming to 
the cross section of the curb and gutter.  Separators shall be removed 
as soon as practicable after concrete has set sufficiently to preserve 
the width and shape of the joint and prior to finishing.

b.  When slip forming is used, the contraction joints shall be cut in 
the top portion of the gutter/curb hardened concrete in a continuous 
cut across the curb and gutter, using a power-driven saw.  The depth of 
cut shall be at least one-fourth of the gutter/curb depth and 1/8 inch 
in width.

3.6.2   Expansion Joints

Expansion joints shall be formed by means of preformed expansion joint 
filler material cut and shaped to the cross section of curb and gutter.  
Expansion joints shall be provided in curb and gutter directly opposite 
expansion joints of abutting portland cement concrete pavement, and shall 
be of the same type and thickness as joints in the pavement.  Where curb 
and gutter do not abut portland cement concrete pavement, expansion joints 
at least 1/2 inch in width shall be provided at intervals not less than 30 
feet nor greater than 120 feet.  Expansion joints shall be provided in 
nonreinforced concrete gutter at locations indicated.  Expansion joints 
shall be sealed immediately following curing of the concrete or as soon 
thereafter as weather conditions permit.  Expansion joints and the top 1 
inch depth of curb and gutter contraction-joints shall be sealed with joint 
sealant.  The joint opening shall be thoroughly cleaned before the sealing 
material is placed.  Sealing material shall not be spilled on exposed 
surfaces of the concrete.  Concrete at the joint shall be surface dry and 
atmospheric and concrete temperatures shall be above 50 degrees F at the 
time of application of joint sealing material.  Excess material on exposed 
surfaces of the concrete shall be removed immediately and concrete surfaces 
cleaned.

3.7   CURING AND PROTECTION

3.7.1   General Requirements

Protect concrete against loss of moisture and rapid temperature changes for 
at least 7 days from the beginning of the curing operation.  Protect 
unhardened concrete from rain and flowing water.  All equipment needed for 
adequate curing and protection of the concrete shall be on hand and ready 
for use before actual concrete placement begins.  Protection shall be 
provided as necessary to prevent cracking of the pavement due to 
temperature changes during the curing period.
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3.7.1.1   Mat Method

The entire exposed surface shall be covered with 2 or more layers of 
burlap.  Mats shall overlap each other at least 6 inches.  The mat shall be 
thoroughly wetted with water prior to placing on concrete surface and shall 
be kept continuously in a saturated condition and in intimate contact with 
concrete for not less than 7 days.

3.7.1.2   Impervious Sheeting Method

The entire exposed surface shall be wetted with a fine spray of water and 
then covered with impervious sheeting material.  Sheets shall be laid 
directly on the concrete surface with the light-colored side up and 
overlapped 12 inches when a continuous sheet is not used.  The curing 
medium shall not be less than 18-inches wider than the concrete surface to 
be cured, and shall be securely weighted down by heavy wood planks, or a 
bank of moist earth placed along edges and laps in the sheets.  Sheets 
shall be satisfactorily repaired or replaced if torn or otherwise damaged 
during curing.  The curing medium shall remain on the concrete surface to 
be cured for not less than 7 days.

3.7.1.3   Membrane Curing Method

A uniform coating of white-pigmented membrane-curing compound shall be 
applied to the entire exposed surface of the concrete as soon after 
finishing as the free water has disappeared from the finished surface.  
Formed surfaces shall be coated immediately after the forms are removed and 
in no case longer than 1 hour after the removal of forms.  Concrete shall 
not be allowed to dry before the application of the membrane.  If any 
drying has occurred, the surface of the concrete shall be moistened with a 
fine spray of water and the curing compound applied as soon as the free 
water disappears.  Curing compound shall be applied in two coats by 
hand-operated pressure sprayers at a coverage of approximately 200 square 
feet/gallon for the total of both coats.  The second coat shall be applied 
in a direction approximately at right angles to the direction of 
application of the first coat.  The compound shall form a uniform, 
continuous, coherent film that will not check, crack, or peel and shall be 
free from pinholes or other imperfections.  If pinholes, abrasion, or other 
discontinuities exist, an additional coat shall be applied to the affected 
areas within 30 minutes.  Concrete surfaces that are subjected to heavy 
rainfall within 3 hours after the curing compound has been applied shall be 
resprayed by the method and at the coverage specified above.  Areas where 
the curing compound is damaged by subsequent construction operations within 
the curing period shall be resprayed.  Necessary precautions shall be taken 
to insure that the concrete is properly cured at sawed joints, and that no 
curing compound enters the joints.  The top of the joint opening and the 
joint groove at exposed edges shall be tightly sealed before the concrete 
in the region of the joint is resprayed with curing compound.  The method 
used for sealing the joint groove shall prevent loss of moisture from the 
joint during the entire specified curing period.  Approved standby 
facilities for curing concrete pavement shall be provided at a location 
accessible to the jobsite for use in the event of mechanical failure of the 
spraying equipment or other conditions that might prevent correct 
application of the membrane-curing compound at the proper time.  Concrete 
surfaces to which membrane-curing compounds have been applied shall be 
adequately protected during the entire curing period from pedestrian and 
vehicular traffic, except as required for joint-sawing operations and 
surface tests, and from any other possible damage to the continuity of the 
membrane.
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3.7.2   Backfilling

After curing, debris shall be removed and the area adjoining the concrete 
shall be backfilled, graded, and compacted to conform to the surrounding 
area in accordance with lines and grades indicated.

3.7.3   Protection

Completed concrete shall be protected from damage until accepted.  Repair 
damaged concrete and clean concrete discolored during construction.  
Concrete that is damaged shall be removed and reconstructed for the entire 
length between regularly scheduled joints.  Refinishing the damaged portion 
will not be acceptable.  Removed damaged portions shall be disposed of as 
directed.

3.8   FIELD QUALITY CONTROL

3.8.1   General Requirements

Perform the inspection and tests described and meet the specified 
requirements for inspection details and frequency of testing.  Based upon 
the results of these inspections and tests, take the action and submit 
reports as required below, and any additional tests to insure that the 
requirements of these specifications are met.

3.8.2   Concrete Testing

3.8.2.1   Strength Testing

Provide molded concrete specimens for strength tests.  Samples of concrete 
placed each day shall be taken not less than once a day nor less than once 
for every 250 cubic yards of concrete.  The samples for strength tests 
shall be taken in accordance with ASTM C172/C172M.  Cylinders for 
acceptance shall be molded in conformance with ASTM C 31/C 31M by an 
approved testing laboratory.  Each strength test result shall be the 
average of 2 test cylinders from the same concrete sample tested at 28 
days, unless otherwise specified or approved.  Concrete specified on the 
basis of compressive strength will be considered satisfactory if the 
averages of all sets of three consecutive strength test results equal or 
exceed the specified strength, and no individual strength test result falls 
below the specified strength by more than 500 psi.

3.8.2.2   Air Content

Determine air content in accordance with ASTM C 173/C 173M or 
ASTM C231/C231M.  ASTM C231/C231M shall be used with concretes and mortars 
made with relatively dense natural aggregates.  Two tests for air content 
shall be made on randomly selected batches of each class of concrete placed 
during each shift.  Additional tests shall be made when excessive variation 
in concrete workability is reported by the placing foreman or the 
Government inspector.  If results are out of tolerance, the placing foreman 
shall be notified and he shall take appropriate action to have the air 
content corrected at the plant.  Additional tests for air content will be 
performed on each truckload of material until such time as the air content 
is within the tolerance specified.
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3.8.2.3   Slump Test

Two slump tests shall be made on randomly selected batches of each class of 
concrete for every 250 cubic yards, or fraction thereof, of concrete placed 
during each shift.  Additional tests shall be performed when excessive 
variation in the workability of the concrete is noted or when excessive 
crumbling or slumping is noted along the edges of slip-formed concrete.

3.8.3   Thickness Evaluation

The anticipated thickness of the concrete shall be determined prior to 
placement by passing a template through the formed section or by measuring 
the depth of opening of the extrusion template of the curb forming 
machine.  

3.8.4   Surface Evaluation

The finished surface of each category of the completed work shall be 
uniform in color and free of blemishes and form or tool marks.

3.9   SURFACE DEFICIENCIES AND CORRECTIONS

3.9.1   Thickness Deficiency

When measurements indicate that the completed concrete section is deficient 
in thickness by more than 1/4 inch the deficient section will be removed, 
between regularly scheduled joints, and replaced.

3.9.2   High Areas

In areas not meeting surface smoothness and plan grade requirements, high 
areas shall be reduced either by rubbing the freshly finished concrete with 
carborundum brick and water when the concrete is less than 36 hours old or 
by grinding the hardened concrete with an approved surface grinding machine 
after the concrete is 36 hours old or more.  The area corrected by grinding 
the surface of the hardened concrete shall not exceed 5 percent of the area 
of any integral slab, and the depth of grinding shall not exceed 1/4 inch.  
Pavement areas requiring grade or surface smoothness corrections in excess 
of the limits specified above shall be removed and replaced.

3.9.3   Appearance

Exposed surfaces of the finished work will be inspected by the Government 
and any deficiencies in appearance will be identified.  Areas which exhibit 
excessive cracking, discoloration, form marks, or tool marks or which are 
otherwise inconsistent with the overall appearances of the work shall be 
removed and replaced.

         -- End of Section --
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SECTION 32 17 23.00 20

PAVEMENT MARKINGS
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 in the text by the 
basic designation only.

 ASTM INTERNATIONAL (ASTM)

ASTM D792 (2008) Density and Specific Gravity 
(Relative Density) of Plastics by 
Displacement

ASTM E28 (1999; R 2009) Softening Point of Resins 
Derived from Naval Stores by Ring and Ball 
Apparatus

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS TT-P-1952 (Rev E) Paint, Traffic and Airfield 
Markings, Waterborne

1.2   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.  The following shall be submitted in accordance with 
Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Paints for roads and streets; G

Thermoplastic compound; G

Equipment; G

  Lists of proposed equipment, including descriptive data, and 
notifications of proposed Contractor actions as specified in this 
section.  List of removal equipment shall include descriptive data 
indicating area of coverage per pass, pressure adjustment range, 
tank and flow capacities, and safety precautions required for the 
equipment operation.

Qualifications; G

  Documentation on personnel qualifications, as specified.

SD-07 Certificates

Paints for roads and streets; G
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Thermoplastic compound; G

SD-08 Manufacturer's Instructions

Paints for roads and streets

Thermoplastic compound

  Submit manufacturer's Material Safety Data Sheets.

1.3   DELIVERY AND STORAGE

Deliver paints, paint materials and thermoplastic compound materials in 
original sealed containers that plainly show the designated name, 
specification number, batch number, color, date of manufacture, 
manufacturer's directions, and name of manufacturer.  Provide storage 
facilities at the job site for maintaining materials at temperatures 
recommended by the manufacturer.  

1.4   WEATHER LIMITATIONS

Apply paint to clean, dry surfaces, and unless otherwise approved, only 
when the air and pavement surface temperature is at least 5 degrees above 
the dew point and the air and pavement temperatures are above 40 degrees F 
and less than 95 degrees F for oil-based materials; above 50 degrees F and 
less than 110 degrees F for water-based materials.  Maintain paint 
temperature within these same limits.

1.5   EQUIPMENT

Machines, tools, and equipment used in the performance of the work shall be 
approved by the Contracting Officer and maintained in satisfactory 
operating condition.  Submit construction equipment list for approval by 
the Contracting Officer.

1.5.1   Mobile and Maneuverable

Application equipment shall be mobile and maneuverable to the extent that 
straight lines can be followed and normal curves can be made in a true 
arc.  

1.5.2   Paint Application Equipment

1.5.2.1   Hand-Operated, Push-Type Machines

Provide hand-operated push-type applicator machine of a type commonly used 
for application of paint to pavement surfaces.  Paint applicator machine 
shall be acceptable for marking small street and parking areas.  Applicator 
machine shall be equipped with the necessary paint tanks and spraying 
nozzles, and shall be capable of applying paint uniformly at coverage 
specified.  Applicator for water-based markings shall be equipped with 
non-stick coated hoses; metal parts in contact with the paint material 
shall be constructed of grade 302, 304, 316, or equal stainless steel.

1.5.2.2   Self-Propelled or Mobile-Drawn Pneumatic Spraying Machines

Provide self-propelled or mobile-drawn pneumatic spraying machine with 
suitable arrangements of atomizing nozzles and controls to obtain the 
specified results.  Provide machine having a speed during application 
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capable of applying the stripe widths indicated at the paint coverage rate 
specified herein and of even uniform thickness with clear-cut edges.    
Provide paint applicator with paint reservoirs or tanks of sufficient 
capacity and suitable gages to apply paint in accordance with requirements 
specified.  Equip tanks with suitable air-driven mechanical agitators.   
Equip spray mechanism with quick-action valves conveniently located, and 
include necessary pressure regulators and gages in full view and reach of 
the operator.  Install paint strainers in paint supply lines to ensure 
freedom from residue and foreign matter that may cause malfunction of the 
spray guns.  The paint applicator shall be readily adaptable for attachment 
of an air-actuated dispenser for the reflective media approved for use.   
Provide pneumatic spray guns for hand application of paint in areas where 
the mobile paint applicator cannot be used. Applicator for water-based 
markings shall be equipped with non-stick coated hoses; metal parts in 
contact with the paint material shall be constructed of grade 302, 304, 
316, or equal stainless steel.

1.5.3   Thermoplastic Application Equipment

1.5.3.1   Thermoplastic Material

Thermoplastic material shall be applied to the primed pavement surface by 
spray techniques or by the extrusion method, wherein one side of the 
shaping die is the pavement and the other three sides are contained by, or 
are part of, suitable equipment for heating and controlling the flow of 
material.  By either method, the markings shall be applied with equipment 
that is capable of providing continuous uniformity in the dimensions of the 
stripe.

1.5.3.2   Application Equipment

a.  Application equipment shall provide continuous mixing and agitation of 
the material.  Conveying parts of the equipment between the main 
material reservoir and the extrusion shoe or spray gun shall prevent 
accumulation and clogging.  All parts of the equipment which come into 
contact with the material shall be easily accessible and exposable for 
cleaning and maintenance.  All mixing and conveying parts up to and 
including the extrusion shoes and spray guns shall maintain the 
material at the required temperature with heat-transfer oil or 
electrical-element-controlled heat.

b.  The application equipment shall be constructed to ensure continuous 
uniformity in the dimensions of the stripe.  The applicator shall 
provide a means for cleanly cutting off stripe ends squarely and shall 
provide a method of applying "skiplines".  The equipment shall be 
capable of applying varying widths of traffic markings.

1.5.3.3   Mobile and Maneuverable

Application equipment shall be mobile and maneuverable to the extent that 
straight lines can be followed and normal curves can be made in a true 
arc.   The equipment used for the placement of thermoplastic pavement 
markings shall be of two general types: mobile applicator and portable 
applicator.

1.5.3.4   Mobile Application Equipment

The mobile applicator shall be defined as a truck-mounted, self-contained 
pavement marking machine that is capable of hot applying thermoplastic by 
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either the extrusion or spray method.  The unit shall be equipped to apply 
the thermoplastic marking material at temperatures exceeding 375 degrees F, 
at widths varying from 3 to 12 inches and in thicknesses varying from 0.040 
to 0.200 inch and shall have an automatic drop-on bead system.  The mobile 
unit shall be capable of operating continuously and of installing a minimum 
of 20,000 lineal feet of longitudinal markings in an 8-hour day.

The mobile unit shall be equipped with a melting kettle which holds a 
minimum of 6000 pounds of molten thermoplastic material.  The kettle shall 
be capable of heating the thermoplastic composition to temperatures of 375 
to 425 degrees F.  A thermostatically controlled heat transfer liquid shall 
be used.  Heating of the composition by direct flame shall not be allowed.  
Oil and material temperature gauges shall be visible at both ends of the 
kettle.  The mobile unit shall be equipped with a minimum of two extrusion 
shoes located one on each side of the truck, and shall be capable of 
marking simultaneous edgeline and centerline stripes.  Each extrusion shoe 
shall be a closed, oil-jacketed unit; shall hold the molten thermoplastic 
at a temperature of 375 to 425 degrees F; and shall be capable of extruding 
a line of 3 to 8 inches in width; and at a thickness of not less than 0.120 
inch nor more than 0.190 inch, and of generally uniform cross section. 

The mobile unit shall be equipped with an electronic programmable line 
pattern control system.  The control system shall be capable of applying 
skip or solid lines in any sequence, through any and all of the extrusion 
shoes, or the spray guns, and in programmable cycle lengths.  In addition, 
the mobile unit shall be equipped with an automatic counting mechanism 
capable of recording the number of lineal feet of thermoplastic markings 
applied to the pavement surface with an accuracy of 0.5 percent.

1.5.3.5   Portable Application Equipment

The portable applicator shall be defined as hand-operated equipment, 
specifically designed for placing special markings such as crosswalks, 
stopbars, legends, arrows, and short lengths of lane, edge and 
centerlines.   The portable applicator shall be capable of applying 
thermoplastic pavement markings by the extrusion method.  The portable 
applicator shall be loaded with hot thermoplastic composition from the 
melting kettles on the mobile applicator.  The portable applicator shall be 
equipped with all the necessary components, including a materials storage 
reservoir, bead dispenser, extrusion shoe, and heating accessories, so as 
to be capable of holding the molten thermoplastic at a temperature of 375 
to 425 degrees F, of extruding a line of 3 to 12 inches in width, and in 
thickness of not less than 0.120 inch nor more than 0.190 inch and of 
generally uniform cross section.

1.5.4   Traffic Controls

Suitable warning signs shall be placed near the beginning of the worksite 
and well ahead of the worksite for alerting approaching traffic from both 
directions.  Small markers shall be placed along newly painted lines or 
freshly placed raised markers to control traffic and prevent damage to 
newly painted surfaces or displacement of raised pavement markers.  
Painting equipment shall be marked with large warning signs indicating 
slow-moving painting equipment in operation.
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1.6   MAINTENANCE OF TRAFFIC

1.6.1   Roads, Streets, and Parking Areas

When traffic must be rerouted or controlled to accomplish the work, the 
necessary warning signs, flagpersons, and related equipment for the safe 
passage of vehicles shall be provided.

1.7   QUALIFICATIONS

The Contractor shall submit documentation certifying that pertinent 
personnel are qualified for equipment operation and handling of chemicals.

PART 2   PRODUCTS

2.1   MATERIALS

Provide materials conforming to the requirements specified herein.

2.1.1   Paints for Roads and Streets

FS TT-P-1952 , color as indicated.

2.1.2   Thermoplastic Compound

The thermoplastic reflectorized pavement marking compound shall be extruded 
or sprayed in a molten state onto a primed pavement surface.  Following a 
surface application of glass beads and upon cooling to normal pavement 
temperatures, the marking shall be an adherent reflectorized strip of the 
specified thickness and width that is capable of resisting deformation by 
traffic.

2.1.2.1   Composition Requirements

The binder component shall be formulated as a hydrocarbon resin.  The 
pigment, beads and filler shall be uniformly dispersed in the binder 
resin.   The thermoplastic composition shall be free from all skins, dirt, 
and foreign objects and shall comply with the following requirements:

Component Percent by Weight

White Yellow

Binder 17 min 17 min

Titanium dioxide 10 min -

Glass beads 20 min 20 min

Calcium carbonate and 
i i

49 min *

Yellow pigments - *

*Amount and type of yellow pigment, calcium 
carbonate and inert fillers shall be at the 
option of the manufacturer, providing the 
other composition requirements of this 
specification are met.

2.1.2.2   Physical Properties

a.  Drying time:  When installed at 70 degrees F and in thicknesses between 
0.120 and 0.190 inch, the composition shall be completely solid and 
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shall show no damaging effect from traffic after curing 15 minutes.

b.  Softening point:  The composition shall have a softening point of not 
less than 194 degrees F when tested in accordance with ASTM E28.

c.  Specific gravity:  The specific gravity of the composition shall be 
between 1.9 and 2.2 as determined in accordance with ASTM D792.

2.1.2.3   Primer

a.  Asphalt concrete primer:  The primer for asphalt concrete pavements 
shall be a thermosetting adhesive with a solids content of pigment 
reinforced synthetic rubber and synthetic plastic resin dissolved or 
dispersed in a volatile organic solvent.  The solids content shall not 
be less than 10 percent by weight at 70 degrees F and 60 percent 
relative humidity.  A wet film thickness of 0.005 inch, plus or minus 
0.001 inch, shall dry to a tack-free condition in less than 5 minutes.

b.  Portland cement concrete primer:  The primer for portland cement 
concrete pavements shall be an epoxy resin primer.  The primer shall be 
of the type recommended by the manufacturer of the thermoplastic 
composition.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Allow new pavement surfaces to cure for a period of not less than 30 days 
before application of marking materials.  Thoroughly clean surfaces to be 
marked before application of the paint.  Remove dust, dirt, and other 
granular surface deposits by sweeping, blowing with compressed air, rinsing 
with water, or a combination of these methods as required.  Do not commence 
painting in any area until pavement surfaces are dry and clean.

3.1.1   Early Painting of Asphalt Pavements

For asphalt pavement systems requiring painting application at less than 30 
days, apply the paint and beads at half the normal application rate, 
followed by a second application at the normal rate after 30 days.

3.2   APPLICATION

3.2.1   Testing for Moisture

Apply pavement markings to dry pavement only.  The Contractor shall test 
the pavement surface for moisture before beginning work after each period 
of rainfall, fog, high humidity, or cleaning, or when the ambient 
temperature has fallen below the dew point.  Do not commence marking until 
the pavement is sufficiently dry and the pavement condition has been 
approved by the CO or authorized representative.  Employ the "plastic wrap 
method" to test the pavement for moisture as follows:  Cover the pavement 
with a 300 mm by 300 mm (12 inch by 12 inch) section of clear plastic wrap 
and seal the edges with tape.  After 15 minutes, examine the plastic wrap 
for any visible moisture accumulation inside the plastic.  Do not begin 
marking operations until the test can be performed with no visible moisture 
accumulation inside the plastic wrap.
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3.2.2   Rate of Application

3.2.2.1   Nonreflective Markings

Apply paint evenly to the pavement surface to be coated at a rate of 105 
plus or minus 5 square feet per gallon. 

3.2.2.2   Thermoplastic Compound

After surface preparation has been completed, prime the asphalt or concrete 
pavement surface with spray equipment. Allow primer materials to "set-up" 
prior to applying the thermoplastic composition. Allow the asphalt concrete 
primer to dry to a tack-free condition, usually occurring in less than 10 
minutes. Apply asphalt concrete primer to all asphalt concrete pavements at 
a wet film thickness of 0.005 inch, plus or minus 0.001 inch 265 to 400 
square feet per gallon.  After the primer has "set-up", apply the 
thermoplastic at temperatures no lower than 375 degrees F nor higher than 
425 degrees F at the point of deposition.     Apply all extruded 
thermoplastic markings at the specified width and at a thickness of not 
less than 0.125 inch nor more than 0.190 inch.   Apply all sprayed 
thermoplastic markings at the specified width and the thickness designated 
in the contract plans.  If the plans do not specify a thickness, apply 
centerline markings at a wet thickness of 0.090 inch, plus or minus 0.005 
inch, and edgeline markings at a wet thickness of 0.060 inch, plus or minus 
0.005 inch.

3.2.3   Painting

Apply paint pneumatically with approved equipment at rate of coverage 
specified herein.  Provide guidelines and templates as necessary to control 
paint application.  Take special precautions in marking numbers, letters, 
and symbols.  Manually paint numbers, letters, and symbols.  Sharply 
outline all edges of markings.  The maximum drying time requirements of the 
paint specifications will be strictly enforced, to prevent undue softening 
of bitumen, and pickup, displacement, or discoloration by tires of traffic. 
Discontinue painting operations if there is a deficiency in drying of the 
markings until cause of the slow drying is determined and corrected.

3.2.4   Thermoplastic Compound

Place thermoplastic pavement markings upon dry pavement. At the time of 
installation the pavement surface temperature shall be a minimum of 40 
degrees F and rising.  Thermoplastics, as placed, shall be free from dirt 
or tint. Apply all centerline, skipline, edgeline, and other longitudinal 
type markings with a mobile applicator.  Place all special markings, 
crosswalks, stop bars, legends, arrows, and similar patterns with a 
portable applicator, using the extrusion method.

3.3   FIELD TESTING, INSPECTION, AND DEMONSTRATIONS

3.3.1   Inspection

Examine material at the job site to determine that it is the material 
referenced in the report of test results or certificate of compliance.  A 
certificate of compliance shall be accompanied by test results 
substantiating conformance to the specified requirements.
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3.3.2   Surface Preparations and Application Procedures

Surface preparations and application procedures will be examined by the 
Contracting Officer to determine conformance with the requirements 
specified.  Approve each separate operation prior to initiation of 
subsequent operations.

3.3.2.1   Test Stripe Demonstration

Prior to paint application, demonstrate test stripe application within the 
work area using the proposed materials and equipment.  Apply separate test 
stripes in each of the line widths and configurations required herein using 
the proposed equipment.  The test stripes shall be long enough to determine 
the proper speed and operating pressures for the vehicle(s) and machinery, 
but not less than 50 feet long.  

3.3.2.2   Application Rate Demonstration

During the Test Stripe Demonstration, demonstrate compliance with the 
application rates specified herein.  Document the equipment speed and 
operating pressures required to meet the specified rates in each 
configuration of the equipment and provide a copy of the documentation to 
the Contracting Officer or authorized representative prior to proceeding 
with the work.  

3.3.2.3   Level of Performance Demonstration

The Contracting Officer or authorized representative will be present the 
application demonstrations to observe the results obtained and to validate 
the operating parameters of the vehicle(s) and equipment.  If accepted by 
the Contracting Officer or authorized representative, the test stripe shall 
be the measure of performance required for this project.  Work shall not 
proceed until the demonstration results are satisfactory to the Contracting 
Officer or authorized representative.

3.4   TRAFFIC CONTROL AND PROTECTION

Place warning signs near the beginning of the work site and well ahead of 
the work site for alerting approaching traffic from both directions.  Place 
small markers along newly painted lines to control traffic and prevent 
damage to newly painted surfaces.  Mark painting equipment with large 
warning signs indicating slow-moving painting equipment in operation.  Do 
not use foil-backed material for temporary pavement marking because of its 
potential to conduct electricity during accidents involving downed power 
lines.

3.5   QUALITY ASSURANCE

Demonstrate success of bond of reflective media, new paint marking and the 
pavement surface, vacuum cured surface of new marking after a seven (7) day 
dry time.  Inspect newly applied markings for signs of bond failure based 
on visual inspection and comparison to results from Test Stripe 
Demonstration paragraph.

        -- End of Section --
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SECTION 32 31 13.53

HIGH-SECURITY CHAIN LINK FENCES AND GATES
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.

ASTM INTERNATIONAL (ASTM)

ASTM A116 (2011) Standard Specification for 
Metallic-Coated, Steel Woven Wire Fence 
Fabric

ASTM A121 (2007) Standard Specification for 
Metallic-Coated Carbon Steel Barbed Wire

ASTM A153/A153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A392 (2011) Standard Specification for 
Zinc-Coated Steel Chain-Link Fence Fabric

ASTM A780/A780M (2009) Standard Practice for Repair of 
Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings

ASTM A824 (2001; R 2007) Standard Specification for 
Metallic-Coated Steel Marcelled Tension 
Wire for Use With Chain Link Fence

ASTM C 94/C 94M (2011) Standard Specification for 
Ready-Mixed Concrete

ASTM F 1043 (2011) Strength and Protective Coatings on 
Metal Industrial Chain-Link Fence Framework

ASTM F 1083 (2010) Standard Specification for Pipe, 
Steel, Hot-Dipped Zinc Coated (Galvanized) 
Welded, for Fence Structures

ASTM F 1184 (2005; R 2010) Industrial and Commercial 
Horizontal Slide Gates

ASTM F 567 (2011) Standard Practice for Installation 
of Chain Link Fence

ASTM F 626 (2008) Standard Specification for Fence 
Fittings

ASTM F 900 (2005) Industrial and Commercial Swing 
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Gates

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS RR-F-191 (Rev K) Fencing, Wire and Post Metal (and 
Gates, Chain-Link Fence Fabric, and 
Accessories)

FS RR-F-191/1 (Rev F) Fencing, Wire and Post, Metal 
(Chain-Link Fence Fabric)

FS RR-F-191/2 (Rev E) Fencing, Wire and Post, Metal 
(Chain-Link Fence Gates)

FS RR-F-191/3 (Rev E; Am 1) Fencing, Wire and Post, 
Metal (Chain-Link Fence Posts, Top Rails 
and Braces)

FS RR-F-191/4 (Rev F) Fencing, Wire and Post, Metal 
(Chain-Link Fence Accessories)

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

Fence Installation; G
Installation Drawings; G
Location of gate, corner, end, and pull posts; G
Gate Assembly; G
Gate Hardware and Accessories; G

  Installation drawings in accordance with paragraph titled, 
"ASSEMBLY AND INSTALLATION DRAWINGS" of this section.

SD-03 Product Data; G

Fence Installation; G
Gate Assembly; G
Gate Hardware and Accessories; G
Manufacturer's catalog data.

SD-07 Certificates

Chain Link Fence; G

Submit reports, signed by an official authorized to certify on 
behalf of the manufacturer, attesting that the chain link fence 
and component materials meet the specified requirements.

Zinc Coating; G
Fabric; G
Barbed Wire; G
Stretcher Bars; G
Gate Hardware and Accessories; G
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Concrete; G

SD-08 Manufacturer's Instructions

Submit Manufacturer's instructions for the following items:

Fence Installation; G
Gate Assembly; G
Hardware Assembly; G
Accessories; G

1.3   QUALITY ASSURANCE

1.3.1   Required Report Data

Submit reports of chain-link fencing listing and accessories regarding 
weight in ounces for zinc coating.  Submit reports demonstrating full 
compliance with the following standards:  FS RR-F-191, FS RR-F-191/1, 
FS RR-F-191/2, FS RR-F-191/3, and FS RR-F-191/4

1.3.2   Assembly and Installation Drawings

Submit complete Fence Installation Drawings for review and approval by the 
Contracting Officer prior to shipment.  Drawing details shall include, but 
are not limited to:  Fence Installation, Location of gate, corner, end, and 
pull posts, Gate Assembly,  and Gate Hardware and Accessories.

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver materials to site in an undamaged condition.  Store materials off 
the ground to provide protection against oxidation caused by ground contact.

PART 2   PRODUCTS

2.1   FENCE FABRIC

2.1.1   General

Provide ASTM A392, Class 1, zinc-coated steel wire with minimum coating 
weight of 1.2 ounces of zinc per square foot of coated surface.  Fabricate 
fence fabric of 9 gauge wire woven in 2 inch mesh conforming to ASTM A116.  
Set fabric height as shown.  Fabric shall be twisted and barbed on the top 
selvage and on the bottom selvage.  Secure fabric to posts using stretcher 
bars or ties spaced 15 inches on center, or by integrally weaving to 
integral fastening loops of end, corner, pull, and gate posts for full 
length of each post.  Install fabric on opposite side of posts from area 
being secured.

2.2   POSTS

2.2.1   Metal Posts for Chain Link Fence

a.  FS RR-F-191/3 line posts; Class 1, steel pipe, Grade A.  End, 
corner, and pull posts; Class 1, steel pipe, Grade A.

2.2.2   Accessories

a.  Provide accessories conforming to ASTM F 626.  Ferrous accessories 
shall be zinc coated.
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b.  Furnish truss rods for each terminal post.  Provide truss rods with 
turnbuckles or other equivalent provisions for adjustment.

c.  Provide Barbed wire supporting arms of the V 6 strand arm type and 
of the design required for the post furnished.  Secure arms by bolting 
or riveting.

d.  Furnish post caps in accordance with manufacturer's standard 
accessories.

e.  Provide 9 gauge steel tie wire for attaching fabric to rails, 
braces, and posts and match the coating of the fence fabric.  
Miscellaneous hardware coatings shall conform to ASTM A153/A153M unless 
modified.

2.3   BRACES AND RAILS

a.  Braces and bottom rails; Class 1, steel pipe, Grade A , in minimum 
sizes listed in FS RR-F-191/3 for each class and grade.

2.4   WIRE

2.4.1   Wire Ties

FS RR-F-191/4.  Provide wire ties constructed of the same material as the 
fencing fabric.  

2.4.2   Barbed Wire

Provide barbed wire conforming to ASTM A121 zinc-coated, Type Z, Class 3, 
with 12.5 gauge wire with 14 gauge, round, 4-point barbs spaced no more than
5 inches apart.

2.4.3   Tension Wire

Provide Type I or Type II tension wire, Class 4 coating, in accordance with 
ASTM A824.

2.5   CONCRETE

ASTM C 94/C 94M, using 3/4 inch maximum size aggregate, and having minimum 
compressive strength of 3000 psi at 28 days.  Grout shall consist of one 
part portland cement to three parts clean, well-graded sand and the minimum 
amount of water to produce a workable mix.

2.6   GATES

2.6.1   Gate Assembly

Provide gate assembly conforming to ASTM F 900 and/or ASTM F 1184 of the 
type and swing shown.  Provide gate frames conforming to strength and 
coating requirements of ASTM F 1083 for Group IA, steel pipe, with external 
coating Type A, nominal pipe size (NPS) 1-1/2.  Provide gate frames 
conforming to strength and coating requirements of ASTM F 1043, for Group 
IC, steel pipe with external coating Type A or Type B, nominal pipe size 
(NPS) 1-1/2.  Gate fabric shall be as specified for chain link fabric.
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2.6.2   Gate Leaves

For gate leaves, more than 8 feet wide, provide either intermediate members 
and diagonal truss rods or tubular members as necessary to provide rigid 
construction, free from sag or twist.  Gate leaves less than 8 feet wide 
shall have truss rods or intermediate braces.  Provide intermediate braces 
on all gate frames with an electro-mechanical lock.  Attach fabric to the 
gate frame by method standard with the manufacturer except that welding 
will not be permitted.

2.6.3   Gate Hardware and Accessories

Furnish and install latches, hinges, stops, keepers, rollers, and other 
hardware items as required for the operation of the gate.  Arrange latches 
for padlocking so that the padlock will be accessible from both sides of 
the gate.  Provide stops for holding the gates in the open position.  For 
high security applications, each end member of gate frames shall be 
extended sufficiently above the top member to carry three strands of barbed 
wire in horizontal alignment with barbed wire strands on the fence.

PART 3   EXECUTION

3.1   FENCE INSTALLATION

Perform complete installation conforming to ASTM F 567.

3.1.1   Line and Grade

Install fence to the lines and grades indicated.  Clear the area on either 
side of the fence line to the extent indicated.  Space line posts 
equidistant at intervals not exceeding 10 feet.  Terminal (corner, gate, 
and pull) posts shall be set at abrupt changes in vertical and horizontal 
alignment.  Provide fabric continuous between terminal posts; however, runs 
between terminal posts shall not exceed 500 feet.  Repair any damage to 
galvanized surfaces, including welding, with paint containing zinc dust in 
accordance with ASTM A780/A780M.

3.1.2   Excavation

Clear all post holes of loose material.  Spread waste material where 
directed.  Eliminate  ground surface irregularities along the fence line to 
the extent necessary to maintain a 2 inch clearance between the bottom of 
the fabric and finish grade.

3.2   POST INSTALLATION

3.2.1   Earth and Bedrock

a.  Set posts plumb and in alignment.  Except where solid rock is 
encountered, set posts in concrete to the depth indicated on the 
drawings.  Where solid rock is encountered with no overburden, set 
posts to a minimum depth of 18 inches in rock.  Where solid rock is 
covered with an overburden of soil or loose rock, set posts to the 
minimum depth indicated on the drawing unless a penetration of 18 inches
 in solid rock is achieved before reaching the indicated depth, in 
which case terminate depth of penetration.  Grout all portions of posts 
set in rock.

b.  Portions of posts not set in rock shall be set in concrete from the 
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rock to ground level.  Posts set in concrete shall be set in holes not 
less than the diameter shown on the drawings.  Make diameters of holes 
in solid rock at least 1 inch greater than the largest cross section of 
the post.  Thoroughly consolidate concrete and grout around each post, 
free of voids and finished to form a dome.  Allow concrete and grout to 
cure for 72 hours prior to attachment of any item to the posts.  Group 
II line posts may be mechanically driven, for temporary fence 
construction only, if rock is not encountered.  Set driven posts to a 
minimum depth of 3 feet and protect with drive caps when setting.

Test fence post rigidity by applying a 50 pound force on the post, 
perpendicular to the fabric, at 5 feet above ground.  Post movement 
measured at the point where the force is applied shall be less than or 
equal to 3/4 inch from the relaxed position.  Test every tenth post for 
rigidity.  When a post fails this test, make further tests on the next 
four posts on either side of the failed post.  All failed posts shall 
be removed, replaced, and retested at the Contractor's expense.

3.3   RAILS

Bolt bottom rail to rail ends and securely fasten rail ends to the posts.  
Peen bolts to prevent easy removal.  Install rails before chain link 
fabric.  

3.4   FABRIC INSTALLATION

a.  Install chain link fabric on the side of the post indicated.  
Attach fabric to terminal posts with stretcher bars and tension bands.  
Space bands at approximately 15 inch intervals.  Install fabric and 
pull taut to provide a smooth and uniform appearance free from sag, 
without permanently distorting the fabric diamond or reducing the 
fabric height.  Fasten fabric to line posts at approximately 15 inch 
intervals and fastened to all rails and tension wires at approximately 
12 inch intervals.

b.  Cut fabric by untwisting and removing pickets.  Accomplish splicing 
by weaving a single picket into the ends of the rolls to be joined.  
The bottom of the installed fabric shall be 2 inchs above the ground.

c.  After the fabric installation is complete, exercise the fabric by 
applying a 50 pound push-pull force at the center of the fabric between 
posts; the use of a 30 pound pull at the center of the panel shall 
cause fabric deflection of not more than 2.5 inches when pulling fabric 
from the post side of the fence; every second fence panel shall meet 
this requirement; resecure and retest all failed panels at the 
Contractor's expense.

3.5   SUPPORTING ARMS

Install barbed wire supporting arms and barbed wire as indicated on the 
drawings and as recommended by the manufacturer.  Anchor supporting arms to 
the posts in a manner to prevent easy removal with hand tools with 3/8 inch 
diameter plain pin rivets.  Pull barbed wire taut and attach to the arms 
with clips or other means that will prevent easy removal.

3.6   GATE INSTALLATION

a.  Install gates at the locations shown.  Mount gates to swing as 
indicated.  Install latches, stops, and keepers as required.  Install 
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gates as recommended by the manufacturer.

b.  Attach padlocks to gates or gate posts with chains.  Weld or 
otherwise secure hinge pins, and hardware assembly to prevent removal.

3.7   GROUNDING

a.  Ground fencing as indicated on drawings and specified.

b.  Ground fences on each side of all gates, at each corner, at the 
closest approach to each building located within 50 feet of the fence, 
and where the fence alignment changes more than 15 degrees.  Grounding 
locations shall not exceed 650 feet.  Bond each gate panel with a 
flexible bond strap to its gate post.  Ground fences crossed by 
powerlines of 600 volts or more at or near the point of crossing and at 
distances not exceeding 150 feet on each side of crossing.

c.  Provide ground conductor consisting of 1/0 AWG copper wire.  
Grounding electrodes shall be 3/4 inch by 10 foot long copper-clad 
steel rod.  Drive electrodes into the earth so that the top of the 
electrode is at least 6 inches below the grade.  Where driving is 
impracticable, electrodes shall be buried a minimum of 12 inches deep 
and radially from the fence.  The top of the electrode shall not be 
less than 2 feet or more than 8 feet from the fence.  Clamp ground 
conductor to the fence and electrodes with bronze grounding clamps to 
create electrical continuity between fence posts, fence fabric, and 
ground rods.  Total resistance of the fence to ground shall not be 
greater than 25 ohms.

3.8   SECURITY

Install new security fencing, remove existing security fencing, and perform 
related work to provide continuous security for facility.  Schedule and 
fully coordinate work with Contracting Officer and cognizant Security 
Officer.

3.9   CLEANUP

Remove waste fencing materials and other debris from the work site each 
workday.

       -- 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.

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 81 (2012) Guide for Measuring Earth 
Resistivity, Ground Impedance, and Earth 
Surface Potentials of a Ground System

IEEE C2 (2012; Errata 2012; INT 1-4 2012; 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

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

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

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

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
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UNDERWRITERS LABORATORIES (UL)

UL 514B (2012; Reprint Nov 2014) Conduit, Tubing 
and Cable Fittings

UL 651 (2011; Reprint May 2014) Standard for 
Schedule 40 and 80 Rigid PVC Conduit and 
Fittings

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 Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-06 Test Reports

Field Acceptance Checks and Tests; G

1.4   QUALITY ASSURANCE

1.4.1   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.

1.4.2   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 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.
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1.4.2.1   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.

1.4.2.2   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   Plastic Conduit for Direct Burial

UL 651 and NEMA TC 2, EPC-40.

2.1.2   Fittings

2.1.2.1   PVC Conduit Fittings

UL 514B, UL 651 or NEMA TC 3.

2.2   TAPE

2.2.1   Buried Warning and Identification Tape

Provide detectable tape in accordance with Section 31 23 00.00 20 
EXCAVATION AND FILL.

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   UNDERGROUND CONDUIT SYSTEMS

3.2.1   Requirements

Run conduit in straight lines except where a change of direction is 
necessary.

3.2.2   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 
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immediately install conduit plugs. 

3.2.3   Multiple Conduits

Separate multiple conduits by a minimum distance of 3 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.

3.2.4   Conduit 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 tape as 
specified in Section 31 23 00.00 20 EXCAVATION AND FILL.

3.3   EXCAVATING, BACKFILLING, AND COMPACTING

Provide in accordance with NFPA 70 and Section 31 23 00.00 20 EXCAVATION 
AND FILL.

3.3.1   Reconditioning of Surfaces

3.3.1.1   Unpaved Surfaces

Restore to their original elevation and condition unpaved surfaces 
disturbed during installation of conduit.  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.

3.3.1.2   Paving Repairs

Where trenches, pits, or other excavations are made in existing roadways 
and other areas of pavement where surface treatment of any kind exists , 
restore such surface treatment or pavement the same thickness and in the 
same kind as previously existed, except as otherwise specified, and to 
match and tie into the adjacent and surrounding existing surfaces.

3.4   FIELD QUALITY CONTROL

3.4.1   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.
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3.4.1.1   Low Voltage Cables, 600-Volt

Perform tests after re-installation of existing cable, splices and 
terminations and before terminating to equipment or splicing to existing 
circuits.

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.

3.4.1.2   Grounding System

a.  Visual and mechanical inspection

Inspect ground system for compliance with contract plans and 
specifications.

b.  Electrical tests

Perform ground-impedance measurements utilizing the fall-of-potential 
method in accordance with IEEE 81.  On systems consisting of 
interconnected ground rods, perform tests after interconnections are 
complete.  On systems consisting of a single ground rod perform tests 
before any wire is connected.  Take measurements in normally dry 
weather, not less than 48 hours after rainfall.  Use a portable ground 
resistance tester in accordance with manufacturer's instructions to 
test each ground or group of grounds.  The instrument must be equipped 
with a meter reading directly in ohms or fractions thereof to indicate 
the ground value of the ground rod or grounding systems under test.  
Provide site diagram indicating location of test probes with associated 
distances, and provide a plot of resistance vs. distance.

3.4.2   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 
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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 35 31 19

STONE, CHANNEL, SHORELINE/COASTAL PROTECTION FOR STRUCTURES
01/08

PART 1   GENERAL

1.1   UNIT PRICES

1.1.1   Bedding and Filter Layer(s)

1.1.1.1   Payment

Payment for gravel and riprap stone shall be made at the applicable 
contract unit prices for Gravel and Riprap Stone.  Price(s) and payment(s) 
shall include all costs of furnishing, hauling, placing and maintaining the 
bedding material and filter fabric until placement of the riprap cover is 
completed and accepted.  Geotextiles used as filters will be paid for in 
accordance with provisions of Section 01 22 00.00 10 MEASUREMENT AND 
PAYMENT.  Preparation of the base will not be paid for separately and all 
costs incidental thereto shall be included in contract prices for other 
items for which payment will be made.  No payment will be made for excess 
thickness of bedding and/or filter material, nor for material required to 
replace subgrade material lost by rainwash, wind erosion, overexcavation or 
otherwise.

1.1.1.2   Unit of Measure

Unit of measure:  ton for gravel and riprap stone.

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 C 33/C 33M (2011) Standard Specification for Concrete 
Aggregates

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 1110-2-1601 (1991; 1994 Change 1) Engineering and 
Design -- Hydraulic Design of Flood 
Control Channels

1.3   DEFINITIONS

1.3.1   Bank Stabilization

This paragraph explains certain terminology which is common to construction 
of bank stabilization work on the subject project and which may not be self 
explanatory in the subsequent applicable provisions of the technical 
specifications and on the drawings.
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1.3.2   Riprap

Riprap is defined as a material having a gradation band similar to those 
specified in EM 1110-2-1601, Chapter 3, uniform graded material.  Riprap is 
normally produced by mechanical methods, with a jaw crusher and grizzly 
after the stone has been mined by blasting in a quarry.  Riprap gradations 
have a maximum top size of 3.5 tons.

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.  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
Riprap; G
Filter Material; G
Bedding Material; G
  The source for materials used in riprap, filter material, and 
bedding stone.

Bedding Material
  Test reports attesting that the bedding material , and filter 
material meet specified requirements.

SD-07 Certificates
Stone
Bedding Material
Filter Material
  Certificates of compliance attesting that the materials meet 
specification requirements.

Weigh Scale Certification
  A copy of the certification from the regulation agency attesting 
to the scale's accuracy.

Certified Weight Scale Tickets
  A copy of each certified weight scale ticket 2 working day(s) 
after weighing.

1.5   QUALITY ASSURANCE

1.5.1   Stone

1.5.1.1   General

All stone shall be durable material as approved by the Contracting 
Officer.  Stone shall be of a suitable quality to ensure permanence in the 
structure and in the climate in which it is to be used.  It shall be free 
from cracks, blast fractures, bedding, seams and other defects that would 
tend to increase its deterioration from natural causes.  The stone shall be 
clean and adequately free from all foreign matter.  Any foreign material 
adhering to or combined with the stone as a result of stockpiling shall be 
removed prior to placement.
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1.6   CONSTRUCTION TOLERANCES

The finished surface and stone layer thickness shall not deviate from the 
lines and grades shown by more than the 4" in either direction.  Tolerances 
are measured perpendicular to the indicated neatlines.  Extreme limits of 
the tolerances given shall not be continuous in any direction for more than 
five times the nominal stone dimension nor for an area greater than 200 
square feet of the structure surface.

The intention is that the work shall be built generally to the required 
elevations, slope and grade and that the outer surfaces shall be even and 
present a neat appearance.  Placed material not meeting these limits shall 
be removed or reworked as directed by the Contracting Officer.  Payment 
will not be made for excess material which the Contracting Officer permits 
to remain in place.

PART 2   PRODUCTS

2.1   BEDDING MATERIAL

2.1.1   General

Bedding material shall consist of a washed gravel or crushed stone.

2.1.2   Material

Bedding material shall be composed of tough, durable particles, adequately 
free from thin, flat and elongated pieces, and shall contain no organic 
matter nor soft, friable particles in quantities considered objectionable 
by the Contracting Officer.  The aggregates shall meet the quality 
requirements of ASTM C 33/C 33M.

Provide bedding material well-graded between the limits shown.  

2.2   RIPRAP STONE

2.2.1   General

All stone shall be durable material as approved by the Contracting Officer. 
Stone shall be of a suitable quality to ensure permanence in the structure 
and in the climate in which it is to be used.  It shall be free from 
cracks, blast fractures, bedding, seams and other defects that would tend 
to increase its deterioration from natural causes.  Inspections for cracks, 
fractures, seams and defects shall be made by visual examination.  If, by 
visual examination, it is determined that 10 percent or more of the stone 
produced contains hairline cracks, then all stone produced by the means and 
measures which caused the fractures shall be rejected.  A hairline crack 
that is defined as being detrimental shall have a minimum width of 4 mil 
and shall be continuous for one-third the dimension of at least two sides 
of the stone.  The stone shall be clean and reasonably free from soil, 
quarry fines, and shall contain no refuse.

2.2.2   REGULATORY REQUIREMENTS

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

VIRGINIA DEPARTMENT OF TRANSPORTATION
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VDOT  Virginia DOT 2007 Road and Bridge Specifications

2.2.3   Riprap

Only quarried stone shall be used.  Riprap quality shall be as specified in 
paragraph GOVERNMENT TESTING AND STUDIES, subparagraph STONE.  Stone shall 
be well graded and shall conform to VDOT Class II Stone.

PART 3   EXECUTION

3.1   BASE PREPARATION

Areas on which geotextile and riprap are to be placed shall be graded 
and/or dressed to conform to cross sections shown on the contract drawings 
within an allowable tolerance of plus 2 inches and minus 4 inches from the 
theoretical slope lines and grades.  The prepared base shall be approved by 
the Contracting Officer.  Where such areas are below the allowable minus 
tolerance limit they shall be brought to grade by fill with earth similar 
to the adjacent material or crushed gravel and then compacted to a density 
equal to the adjacent in place material.  Subaqueous areas on which bedding 
material and riprap are to be placed shall be graded and/or dressed to 
conform to cross sections shown on the contract drawings within an 
allowable tolerance of plus 1 foot and minus 2 feet from the specified 
slope line and grades.  Where such areas are below the allowable minus 
tolerance limit they shall be filled with sand fill.  As an alternative, 
these areas may be filled with bedding material.  No payment will be made 
for any material thus required.  Immediately prior to placing the 
geotextile, the prepared base will be inspected by the Contracting Officer 
and no material shall be placed thereon until that area has been approved.

3.2   PLACEMENT OF BEDDING LAYERS

3.2.1   General

A bedding layer, consisting of a filler layer of gravel or crushed stone, 
shall be placed on the prepared base as described below, in accordance with 
the details shown on the contract drawings, and within the limits shown on 
the contract drawings or staked in the field.  A tolerance of plus 2 inches 
and minus 1 inch from the slope lines and grades shown on the contract 
drawings will be allowed in the finished surface of the bedding, except 
that the extreme of this tolerance shall not be continuous over an area 
greater than 200 square feet.

3.2.2   Placement of Bedding Material on Prepared Base

Bedding material shall be spread uniformly on the prepared base to the 
slope lines and grades as indicated on the contract drawings and in such 
manner as to avoid damage to the prepared base.  Placing of gravel or 
crushed stone by methods which tend to segregate the particle sizes within 
the bedding layer will not be permitted.  Placement shall begin at the 
bottom of the area to be covered and continue up slope.  Subsequent loads 
of material shall be placed against previously placed material in such a 
manner as to ensure a relatively homogenous mass.  Any damage to the 
surface of the prepared base during placing of the material shall be 
repaired before proceeding with the work.  
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3.3   PLACEMENT OF FILTER LAYERS

3.3.1   General

Filter layer composed of geotextile shall be placed on the prepared base as 
described below, in accordance with the details shown on the contract 
drawings, and within the limits either shown on the contract drawings or 
staked in the field. A tolerance of plus 2 inches and minus 2 inches from 
the slope lines and grades shown on the contract drawings will be allowed 
in the finished surface of the filter layers, except that the extreme of 
this tolerance shall not be continuous over an area greater than 200 square 
feet.

3.3.2   Geotextile

Installation of geotextile shall be as specified in Section 31 05 22 
GEOTEXTILES USED AS FILTERS.

3.4   PLACEMENT OF RIPRAP

3.4.1   General

Riprap shall be placed on the filter fabric specified in paragraph FILTER 
MATERIAL within the limits shown on the contract drawings.

3.15.1   Debris Removal

Debris shall be removed from the structures to allow for the placement of 
the stone.  There will be no measurement and payment for the debris removal 
and all costs will be considered incidental to the contract.  The debris 
shall be disposed of by the contractor.

3.4.2   Placement

Under water placement rates shall be used when the top of the layer to be 
placed is covered by more than 3 feet of water.

3.4.2.1   Above Water

Riprap shall be placed in such manner as to produce a well graded mass of 
rock with the minimum practicable percentage of voids, and shall be 
constructed within the specified tolerances to the lines and grades shown 
on the drawings. Placement shall begin at the bottom of the area to be 
covered and continue up slope.  Subsequent loads of material shall be 
placed against previously placed material in such a manner as to ensure a 
relatively homogenous mass. A tolerance of plus 4 inch(es) or minus 2 
inch(es) from the slope lines and grades shown on the drawings will be 
allowed in the finished surface of the riprap, except that either extreme 
of such tolerance shall not be continuous over an area greater than 200 
square feet.  The average tolerance of the entire job shall have no more 
than 50 percent of the tolerance specified above.  No stone shall be 
dropped through air from a height greater than 3 feet.  The drop height of 
riprap can be increased by placing a cushioning layer of sand on top of the 
geotextile before placing the riprap, or other methods deemed necessary if 
demonstrated in the field to not damage the geotextile.  The larger stones 
shall be well distributed and the entire mass of stones in their final 
position shall be roughly graded to conform to the gradation specified in 
paragraph RIPRAP, subparagraph GENERAL.  The finished riprap shall be free 
from objectionable pockets of small stones and clusters of larger stones. 
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Placing riprap in layers will not be permitted.  Placing riprap by dumping 
into chutes or by similar methods likely to cause segregation of the 
various sizes will not be permitted.  Placing riprap by dumping it at the 
top of the slope and pushing it down the slope will not be permitted.  No 
equipment shall be operated directly on the completed stone protection 
system.  The desired distribution of the various sizes of stones throughout 
the mass shall be obtained by selective loading of the material at the 
quarry or other source, by controlled dumping of successive loads during 
final placing, or by other methods of placement which will produce the 
specified results.  All dump trucks used in placing the riprap shall be 
equipped with bottom hinged tailgates.  The gate releasing mechanism shall 
be arranged so that it may be operated only from, at, or near the front of 
the truck.  Rearranging of individual stones will be required to the extent 
necessary to obtain a well-graded distribution of stone sizes as specified 
above.  Maintain the stone protection until accepted by the Contracting 
Officer; any material displaced by any cause shall be replaced, with no 
additional payment, to the lines and grades shown on the drawings.

3.4.2.2   Under Water

When riprap is placed under water onto geotextile it may be dropped from 
the water surface if the water depth over the geotextile is greater than 5 
feet. Prior to starting work, submit the proposed method of placing riprap 
under water. The riprap shall be placed in two passes, with the second pass 
perpendicular to the first pass.

3.5   TESTS AND INSPECTIONS

3.5.1   Pre-Production

3.5.1.1   Bulk Specific Gravity

Quantity determinations are contingent upon the range of bulk specific 
gravity (saturated surface dry (SSD) basis) of stone to be supplied. 
Therefore, during the process of selecting a source or sources of stone for 
the project, make an investigation to determine the lowest and highest bulk 
specific gravity (SSD) of stone available at the source or sources proposed 
to be utilized for each gradation range of stone. Tests shall be performed 
at a Government approved testing laboratory. The testing results shall be 
submitted in accordance with paragraph SUBMITTALS. Test results which 
display an extraordinarily wide range of values may necessitate additional 
testing to determine whether the source contains stratas with stones of an 
acceptable range of bulk specific gravity. For Category I sources which 
have been acceptably tested not more than two years earlier, and the 
material is of an acceptable quality and bulk specific gravity, the 
Contracting Officer may waive the requirement for bulk specific gravity 
testing.

3.5.1.2   Material Quality

Before selecting a source for preparation of a demonstration stockpile, the 
Contractor shall be reasonably certain that the source is capable of 
meeting the quality and source requirements specified in paragraphs SOURCES 
and EVALUATION TESTING OF STONE, including their respective subparagraphs.

3.5.1.3   Demonstration Stockpile at Source

Following submittal of the Contractor's Quality Control (CQC) Plan and 
selection of a source, but prior to the Government's approval of a source 
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and the CQC Plan, make arrangements to provide a pre-production 
demonstration stockpile for each of the stone size ranges for the project.

The stockpiles shall be located at the source of the stone and be shaped in 
windrow fashion.  The stones placed in the demonstration stockpiles shall 
be representative of the overall quality of materials in the source and 
shall not consist of the best specimens unless it is reasonable to 
determine that the source will provide the required amount of stone of the 
applicable size range with a degree of quality no less than that existent 
in the demonstration stockpile.  The quantity of stone in the demonstration 
stockpile shall be dependent upon the gradation size range to be produced 
for the project.

The stones placed in the stockpile shall have been preselected by the 
Contractor's Quality Control Plan (CQCP) inspector or supervisor.

3.5.2   Placement Control

3.5.2.1   Quality Control Measures

Establish and maintain quality control for all work performed at the job 
site under this section to assure compliance with contract requirements. 
Maintain records of the quality control tests, inspections and corrective 
actions. Quality control measures shall cover all construction operations 
including, but not limited to, the placement of all materials to the slope 
and grade lines shown and in accordance with this section.

3.5.2.2   Check Surveys

Surveys made by the Contractor are required on each material placed for 
determining that the materials are acceptably placed in the work. Make 
checks as the work progresses to verify lines, grades and thicknesses 
established for completed work. At least one (1) check survey as specified 
below shall be made for each twenty-five (25) foot section as shown as 
practicable after completion. Following placement of each type of material, 
the cross section of each step of the work shall be approved by the 
Contracting Officer before proceeding with the next step of the work. 
Approval of cross sections based upon check surveys shall not constitute 
final acceptance of the work. Cross sections shall be taken on lines 25 
feet apart, measured along the structure reference line, with readings at 
5-foot intervals and at beaks along the lines. However, other cross section 
spacing and reading intervals may be used if determined appropriate by the 
Contracting Officer. Additional elevations and soundings shall be taken as 
the Contracting Officer may deem necessary or advisable. The surveys shall 
be conducted in the presence of an authorized representative of the 
Contracting Officer, unless this requirement is waived by the Contracting 
Officer.

a. Above Water: The elevation of stone above the water surface 
shall be determined by the use of a leveling instrument and a rod 
having a base 12 inches in diameter. If approved by the 
Contracting Officer other means may also be used.

b. Below Water: For portions of the work that are under water, 
sounding surveys shall be performed either by means of a sounding 
pole or a sounding basket weighing about 8 1/2 pounds, each of 
which has a base measuring 12 inches in diameter.

c. Gage Board: The gage shall be checked prior to any survey. The 
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Contractor shall install a gage board at the project site.

        -- End of Section --
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SECTION 35 59 13.13

PRESTRESSED CONCRETE FENDER PILING
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.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 211.1 (1991; R 2009) Standard Practice for 
Selecting Proportions for Normal, 
Heavyweight, and Mass Concrete

ACI 212.3R (2004) Chemical Admixtures for Concrete

ACI 214R (2011) Evaluation of Strength Test Results 
of Concrete

ACI 318M (2011; Errata 2011; Errata 2012) Building 
Code Requirements for Structural Concrete 
& Commentary

ACI SP-66 (2004) ACI Detailing Manual

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 182 (2005; R 2009) Standard Specification for 
Burlap Cloth Made from Jute or Kenaf and 
Cotton Mats

AMERICAN WELDING SOCIETY (AWS)

AWS A5.4/A5.4M (2006) Specification for Stainless Steel 
Electrodes for Shielded Metal Arc Welding

AWS D1.4/D1.4M (2011) Structural Welding Code - 
Reinforcing Steel

ASTM INTERNATIONAL (ASTM)

ASTM A 240/A 240M (2010b) Standard Specification for 
Chromium and Chromium-Nickel Stainless 
Steel Plate, Sheet, and Strip for Pressure 
Vessels and for General Applications

ASTM A 416/A 416M (2006) Standard Specification for Steel 
Strand, Uncoated Seven-Wire for 
Prestressed Concrete

ASTM A 615/A 615M (2009) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
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Reinforcement

ASTM C 1202 (2009) Standard Test Method for Electrical 
Indication of Concrete's Ability to Resist 
Chloride Ion Penetration

ASTM C 1218/C 1218M (1999; R 2008) Standard Specification for 
Water-Soluble Chloride in Mortar and 
Concrete

ASTM C 1240 (2005) Standard Specification for Silica 
Fume Used in Cementitious Mixtures

ASTM C 1260 (2007) Standard Test Method for Potential 
Alkali Reactivity of Aggregates 
(Mortar-Bar Method)

ASTM C 136 (2006) Standard Test Method for Sieve 
Analysis of Fine and Coarse Aggregates

ASTM C 143/C 143M (2010) Standard Test Method for Slump of 
Hydraulic-Cement Concrete

ASTM C 150/C 150M (2009) Standard Specification for Portland 
Cement

ASTM C 1567 (2008) Standard Test Method for Potential 
Alkali-Silica Reactivity of Combinations 
of Cementitious Materials and Aggregate 
(Accelerated Mortar-Bar Method)

ASTM C 171 (2007) Standard Specification for Sheet 
Materials for Curing Concrete

ASTM C 172 (2008) Standard Practice for Sampling 
Freshly Mixed Concrete

ASTM C 260 (2006) Standard Specification for 
Air-Entraining Admixtures for Concrete

ASTM C 309 (2007) Standard Specification for Liquid 
Membrane-Forming Compounds for Curing 
Concrete

ASTM C 31/C 31M (2010) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field

ASTM C 311 (2007) Sampling and Testing Fly Ash or 
Natural Pozzolans for Use as a Mineral 
Admixture in Portland-Cement Concrete

ASTM C 33/C 33M (2011) Standard Specification for Concrete 
Aggregates

ASTM C 39/C 39M (2005e1e2) Standard Test Method for 
Compressive Strength of Cylindrical 
Concrete Specimens

ASTM C 494/C 494M (2008a) Standard Specification for 
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Chemical Admixtures for Concrete

ASTM C 618 (2008a) Standard Specification for Coal 
Fly Ash and Raw or Calcined Natural 
Pozzolan for Use in Concrete

ASTM C 666/C 666M (2003; R 2008) Resistance of Concrete to 
Rapid Freezing and Thawing

ASTM C 989 (2009a) Standard Specification for Ground 
Granulated Blast-Furnace Slag for Use in 
Concrete and Mortars

ASTM D 1894 (2008) Static and Kinetic Coefficients of 
Friction of Plastic Film and Sheeting

ASTM D 2240 (2005) Standard Test Method for Rubber 
Property - Durometer Hardness

ASTM D 256 (2006e1) Determining the Izod Pendulum 
Impact Resistance of Plastics

ASTM D 4020 (2005) Ultra-High-Molecular-Weight 
Polyethylene Molding and Extrusion 
Materials

ASTM D 570 (1998; R 2005) Standard Test Method for 
Water Absorption of Plastics

ASTM C 595 (2007) Standard Specification for Blended 
Hydraulic Cements

ASTM D 638 (2003) Standard Test Method for Tensile 
Properties of Plastics

ASTM D 7290 (2011) Standard Practice for Evaluating 
Material Property Characteristic Values 
for Polymeric Composites for Civil 
Engineering Structural Applications

ASTM D 792 (2008) Density and Specific Gravity 
(Relative Density) of Plastics by 
Displacement

ASTM D 2000 (2008) Standard Classification System for 
Rubber Products in Automotive Applications

ASTM F 593 (2002; R 2008) Stainless Steel Bolts, Hex 
Cap Screws, and Studs

ASTM F 594 (2009) Standard Specification for 
Stainless Steel Nuts

PRECAST/PRESTRESSED CONCRETE INSTITUTE (PCI)

PCI MNL-116 (1999) Manual for Quality Control for 
Plants and Production of Structural 
Precast Concrete Products

SECTION 35 59 13.13  Page 3



CEP-175 and Z-308 Bulkhead Repairs 1370817

1.2   SPECIAL REQUIREMENTS

(a) Provide 316L Stainless Steel UHMWPE Inserts & Fasteners for all piles 
along the Z-308 Bulkhead as identified in DETAIL B4/S-505 -  INSERT (316L 
STAINLESS STEEL); NAVFAC DWG 12,729,784 and the specifications.

(b) Provide all composite material for the UHMWPE Panel Insert Assemblies 
and UHMWPE Fasteners for all piles along the CEP175 Bulkhead as identified 
in DETAIL A4/S-505 -  INSERT (COMPOSITE MATERIAL); NAVFAC DWG 12,729,784 
and the specifications. 

Note: The 3" composite sleeve nut is may not be an off-the-shelf item and 
shall be manufactured and tested.

(c) Contractor shall provide and install fender pile(s) prior to placing 
stone base material and marine mattresses. 

(d) In areas along the Z-308 Bulkhead, previous repairs have installed 
stone rip rap along the underside of the relieving platforms. The depth of 
this stone rip rap will range from 2 to 10 feet.  Refer to plans and 
reference documents for areas in which rip-rap is present. Existing rip-rap 
will have to be temporarily removed and replaced upon installation of the 
fenders for these areas.  

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.  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
Fender Pile Installation Procedures; G

SD-02 Shop Drawings
Piles; G
UHMWPE Inserts & Fasteners (Stainless and Composite); G

              Submit (1) fabricated insert of each for Contracting Officers 
            inspection and approval.

UHMWPE Rubbing Strips; G
Composite Blocking; G
Driving helmets, cap blocks, and pile cushions

SD-03 Product Data
Admixtures; G
Air Entraining; G
Aggregates; G
Corrosion Inhibitors; G
Prestressing Steel; G
Reinforcing Steel; G
Reinforcement and Protective Coating; G
Reinforcement supports; G
Composite Insert Protective Coating; G
UHMWPE Panel Recess Sealant; G
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SD-04 Samples
UHMWPE Inserts & Fasteners (Stainless and Composite); G

SD-05 Design Data
Concrete mix design; G
  Submit a concrete mix design before concrete is placed, for each 
type of concrete used for the piles.

SD-06 Test Reports
Aggregates
Fly ash and Pozzolan
Ground Slag
Silica fume
Concrete
  Submit concrete cylinder compressive strength test results.

SD-07 Certificates
Precasting manufacturer's quality control procedures
Suitability of pile driving equipment; G
Curing of piles
Silica fume manufacturer's representative
Prestressing steel
Portland cement
Concrete mix design; G
Reinforcing steel; G
Neoprene Pads; G
UHMWPE Rubbing surface and Fender Module Bearing Pad; G
UHMWPE Inserts & Fasteners; (Stainless and Composite) G
Bolts and Washers; G
Composite Blocking; G
Epoxy Pile Top Coat; G

1.4   REQUIREMENTS

1.4.1   Piling Lengths and Quantity

Provide prestressed pretensioned concrete piles.  Base bids upon the 
number, size, and length of piles as indicated.  Adjustments in the 
contract price will not be made for cutting off piles or for broken, 
damaged, or rejected piles.

1.4.2   Piles

Prepare in accordance with ACI SP-66.  Indicate placement of reinforcement 
including tendons.  Indicate location of special embedded or attached 
lifting devices, employment of pick-up points, support points other than 
pick-up points, and any other methods of pick-up.  Provide certification of 
a professional engineer registered in any jurisdiction, that layout and 
details of reinforcement, tendons, and inserts conform with that shown on 
the structural design drawings.

1.4.3   Driving Helmets, Cap blocks, and Pile Cushions

Show details of driving helmets, cap blocks, and pile cushions.  
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1.5   QUALITY ASSURANCE

1.5.1   Quality Control Procedures

Submit 2 copies of precasting manufacturer's quality control procedures 
established in accordance with PCI MNL-116.

1.5.1.1   Curing of Piles

Submit proposed materials and methods.

1.5.2   Silica Fume Manufacturer's Representative

Provide statement that the manufacturer's representative will be present at 
plant to ensure proper mix, including high range water reducer (HRWR), and 
batching methods.

1.5.3   Aggregates

Prior to pile fabrication, submit certified test reports for the following 
tests specified in ASTM C 33/C 33M:

a.  Grading
b.  Amount of material finer than No. 200 sieve
c.  Organic impurities
d.  Soundness
e.  Clay lumps and friable particles
f.  Coal and lignite
g.  Weight of slag
h.  Abrasion of coarse aggregate
i.  Fineness modulus
j.  Reactive aggregates
k.  Freezing and thawing

1.5.4   Fly Ash and Pozzolan

Furnish fly ash and pozzolan test results performed within 1 year of 
submittal date.  Sampling and testing shall be in accordance with ASTM C 311.

1.5.5   Silica Fume

Furnish silica fume test results performed within 1 year of submittal 
date.  Sampling and testing shall be in accordance with ASTM C 311.

1.5.6   Portland Cement

Certification identifying cement; brand name, type, mill location, quantity 
to be used, size of lot represented by quality control sample, lot number, 
and destination of shipment.

1.5.7   Corrosion Inhibitor

Submit test results in accordance with ASTM C1581/C1581M and manufacturer's 
literature and test reports for corrosion inhibitors.  Submitted data shall 
be based upon tests performed within 3 years of submittal.  Submit 
certified copies of test results for the specific lots or batches to be 
used on the project. Test results shall be not more than 4 years old prior 
to use in the work. 
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1.5.8   Concrete Mix Design

Certify, using a Government-approved independent commercial testing 
laboratory, that proportioning of mix is in accordance with ACI 211.1 or 
ACI 318M for specified strength and is based on aggregate data which has 
been determined by laboratory tests during last 12 months.

1.6   DELIVERY, STORAGE, AND HANDLING

Piles shall be stored, handled, and transported in accordance with 
PCI MNL-116 except as follows.  Methods used for handling and storage of 
piles shall be such that the piles are not subjected to excessive bending 
stress, cracking, spalling, or other damage.

1.6.1   Damaged Piles

The Contractor shall inspect each pile for sweep and structural damage such 
as cracking and spalling before transporting them to the project site and 
immediately prior to placement in the driving leads.  Any unusual cracks 
(cracks other than crazing, surface drying, shrinkage cracks and end 
cracks) shall be brought to the attention of the Contracting Officer.  
Piles which are damaged during delivery, storage, or handling to the extent 
they are rendered unsuitable for the work, in the opinion of the 
Contracting Officer, shall be rejected and removed from the project site, 
or may be repaired, if approved, at no cost to the Government.

1.6.1.1   Repairable Cracks

Piles with cracks equal to or greater than 0.006 inches but less than 0.06 
inches shall be rejected or repaired.  As an alternate to pile rejection, 
the Contractor may submit a proposal to repair deficient piles, which shall 
be restored prior to driving to provide its required design capacity, 
perform its intended function in the structure, and take into consideration 
long term durability in corrosive environment.

1.6.1.2   Non-Repairable Cracks

Piles with cracks equal to or greater than 0.06 inches shall be rejected.

1.6.2   Pile Sweep

Sweep shall be limited to 1/8 inch per 10 feet over the length of the pile. 
Piles having excessive sweep shall be rejected.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Cementitious Materials

Cementitious materials shall be portland cement, blended cement or portland 
cement in combination with natural pozzolan or fly ash or ground granulated 
blast furnace slag and conforms to appropriate specifications listed below.

2.1.1.1   Cement

ASTM C 150/C 150M Type II or III with a maximum alkali content of
0.40; or ASTM C 595, Type IP(MS) or IS(MS) blended cement except as 
modified herein. The blended cement shall consist of a mixture of 
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ASTM C 150/C 150M cement (with alkali content not exceeding 0.40 percent 
and one of the following materials: ASTM C 618 pozzolan or fly ash, or 
ASTM C 989 ground iron blast-furnace slag, or ASTM C 1240 silica fume. If 
no satisfactory test results are available (made within the past year) to 
prove that the cement alkali content is less than 0.40, then cement with a 
maximum 0.60 percent alkali shall be used.  Cement certificates shall 
include test results in accordance with ASTM C 150/C 150M, including 
equivalent alkalies indicated in the optional chemical requirements. Use 
cement with a tricalcium aluminate (3CaO.Al2O3) content of less than 8 
percent.  Type III shall not be used in conjunction with silica fume 
without prior approval of the contracting officer.

2.1.1.2   Fly Ash and Pozzolan

ASTM C 618, Class N, or F except that the maximum total alkalies shall be 3 
percent.  If the aggregates are reactive the maximum calcium oxide content 
shall be 13.0 percent. Class C shall not be used.

2.1.1.3   Ground Iron Blast-Furnace Slag

ASTM C 989, Grade 120.

2.1.1.4   Silica Fume

ASTM C 1240, provide silica fume that is a by-product of silicon or 
ferrosilicon production.  Provide percent by weight of the total 
cementitious materials as indicated in table below.

2.1.1.5   Supplemental Cementitious Materials (SCM) Content

The concrete mix shall contain one of the four SCMs listed below, or a 
linear combination thereof.

   SUPPLEMENTARY CEMENTITIOUS MATERIALS CONTENT

                                          Minimum        Maximum
        SCM                               Content        Content

Class N Pozzolan or
Class F Fly Ash with 
with SiO2 plus Al2O3 plus Fe2O3
greater than 70 percent                  25 percent     35 percent

Class N Pozzolan or
Class F Fly Ash with 
with SiO2 plus Al2O3 plus Fe2O3
greater than 80 percent                  20 percent     35 percent

Class N Pozzolan or
Class F Fly Ash with 
with SiO2 plus Al2O3 plus Fe2O3
greater than 90 percent                  15 percent     35 percent

GGBF Slag                                30 percent     50 percent

Silica Fume                               5 percent     10 percent
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2.1.2   Water

Water shall be fresh, clean, and potable; free from injurious amounts of 
oils, acids, alkalis, salts, organic materials, or other substances 
deleterious to concrete or steel.

2.1.3   Aggregates

ASTM C 33/C 33M, except as modified herein.  Provide aggregate free from 
any substance which may be deleteriously reactive with alkalies in cement 
in an amount sufficient to cause excessive expansion of concrete.  Do not 
mix, store in same stockpile, or use fine aggregates from different sources 
of supply in same concrete mix or same structure without approval.  The 
fineness modulus of fine aggregate shall be not less than 2.40 or greater 
than 3.0.  For piles that will be exposed to freezing and thawing, fine and 
coarse aggregate subjected to five cycles of the sodium sulfate soundness 
test shall show a loss not greater than 10 percent.  If the selected 
aggregates fail the soundness test, the Contractor may use the aggregate 
source, provided concrete specimens made with the aggregates to be used for 
the piles shall have a durability factor of not less than 80 based on 300 
cycles of freezing and thawing when tested in accordance with 
ASTM C 666/C 666M. Prior to pile fabrication, submit certified test reports 
for the following tests specified in ASTM C 33/C 33M:

a.  Grading
b.  Amount of material finer than No. 200 sieve
c.  Organic impurities
d.  Soundness
e.  Clay lumps and friable particles
f.  Coal and lignite
g.  Weight of slag
h.  Abrasion of coarse aggregate
i.  Fineness modulus
j.  Reactive aggregates
k.  Freezing and thawing

2.1.3.1   Alkali-Silica Reactivity (ASR)

Fine and coarse aggregates to be used in all concrete shall be evaluated 
and tested by the Contractor for alkali-aggregate activity.

The fine and coarse aggregates shall be evaluated separately, using 
ASTM C 1260.  Test results of the individual aggregates shall have a 
measured expansion equal to or less than 0.08 percent at 16 days after 
casting.  Should the test data indicate an expansion of greater than 0.08 
percent, the aggregates(s) shall be rejected or additional testing, using 
ASTM C 1567 shall be performed as follows: utilize the Contractor's 
proposed low alkali portland cement blended cement and SCM in combination 
with the proposed aggregate for the test portioning.  The SCM quantity 
shall be determined that will meet all the requirements of these 
specifications and that will lower the ASTM C 1567 expansion to equal or 
less than 0.08 percent at 16 days after casting.

If the above option does not lower the expansion to less than 0.08 percent 
at 16 days after casting, reject the aggregate(s) and submit new aggregate 
sources for retesting.  Submit the results of testing to the Contracting 
Officer for evaluation and acceptance.
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2.1.4   Admixtures

Chemical admixtures shall conform to ASTM C 494/C 494M, Type B. Air 
Entraining admixture shall conform to ASTM C 260.  Do not use admixtures 
containing chlorides.

2.1.5   Corrosion Inhibitors

Provide a corrosion inhibitor which shall be be 30 percent water solution 
of calcium nitrite. Allow for the free water in the admixture within the 
total water in concrete mixture. Accelerating and set adjusted versions are 
acceptable, however, the concrete set time effects and mixture workability 
shall be considered. Refer to admixture manufacturer recommendations for 
dosage typically range from 2.0 to 6.0 gallons per cubic yard for chloride 
protection levels.

2.1.6   Prestressing Steel

Use seven-wire stress-relieved or low-relaxation strand conforming to 
ASTM A 416/A 416M, Grade 270 psi.  Use prestressing steel free of grease, 
oil, wax, paint, soil, dirt, and loose rust.  Do not use prestressing 
strands or wire having kinks, bends, or other defects.

2.1.7   Reinforcing Steel

ASTM A 615/A 615M, Grade 60.  Weld reinforcing steel in accordance with 
AWS D1.4/D1.4M.

2.1.8   Ties

Steel, ASTM A 615/A 615M for ties.

2.1.9   Neoprene Pads

ASTM D 2000, Type BC. Minimum Tensile Strength 1500 psi.  Durometer 
Hardness Shore A:40.

2.1.10   Ultrahigh Molecular Weight Polyethylene (UHMWPE)

2.1.10.1   General

Provide UV Resistant rubbing strips and fender module bearing pad for 
fender pile dimensions as indicated.  Material shall be provided in the 
longest lengths available to minimize joints.  Additional inserts and bolts 
shall be provided at all joint locations.  Joint locations shall be 
approved by the Contracting Officer.

a.  Materials including additives shall be traceable by original lot number.

b.  Materials used shall be FDA approved or otherwise harmless to marine 
life.

c.  Fabricated form shall be virgin resin or a blend of virgin and recycled 
material of the original resin.  Maximum percentage of recycled 
material shall not exceed 20%.

2.1.10.2   Resin

a.  ASTM D 4020.  Virgin or a mechanical blend of Virgin UHMWPE resin and 
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recycled pulverized UHMWPE, consisting of homopolymer of ethylene and 
having an intrinsic viscosity (IV) between 22.0 and 28.0 dl/g.

b.  Resin shall be oil and moisture free (0.2 percent weight maximum).

2.1.10.3   Composition and Fabricated Form

a.  Resin shall comprise a minimum 95.0 percent by weight concentration in 
the formulation.

b.  The finished form shall maintain ultraviolet stability for a minimum of 
25 years and be free of saltwater or petroleum product leachable 
materials.

c.  No unfused areas or light patches greater than No. 50 sieve shall be in 
the final fabricated form.

d.  The fabricated form shall have the following properties:

      Density (ASTM D 792)                       57.5 - 58.7 lb/cu.ft
      Tensile Strength (ASTM D 638)              37.5 MPa min
      Flexural Yield Strength (ASTM D 790)       24.5 MPa min
      Elongation @ Break (ASTM D 638)            250 - 300 percent
      Impact Strength (ASTM D 256)
      Test Method A, Izod                        No-break for all
                                                 five determinations
                                                 in sample
      Hardness (ASTM D 2240), minimum            Shore D 65 - 68
      Coefficient of Friction (ASTM D 1894)
          Static, maximum                        0.17
          Dynamic, maximum                       0.15
           
      Water Absorption (ASTM D 570)              Nil
      Abrasion Index (relative to steel = 100)   10 - 13

e.  Color shall be black.

2.1.11   Threaded Inserts, Bolts and Washers

Threaded Inserts, Bolts, and Washers; Fabricate with all 316L Stainless 
Steel or all composite material for the attachment of UHMWPE Panels.  
Ensure proper thread engagement for anchor bolt into the stainless steel 
coupler nut or composite sleeve nut prior to tack welding for stainless 
steel and epoxy bonding for composite materials.  Ensure minimum bolt 
thread engagement for UHMWPE panel bolts and coupler nuts or sleeve nuts 
are as indicated.

2.1.11.1   Stainless Steel Insert Assemblies

Provide bolts and threaded rods conforming to ASTM F 593, Alloy Group 2 
(316L).  Nuts and coupler nuts shall conform to ASTM F 594, Alloy Group 2 
(316L).  Plate or cut washers shall conform to ASTM A 240/A 240M, Grade 
316L.  Provide bolts with washers under both nut and head.  Provide of type 
and size indicated on the drawings.  

Do not place insert in contact with any prestressing or reinforcing steel.
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2.1.11.1.1   Stainless Steel Electrodes

AWS A5.4/A5.4M, E316L-17 for all tack welds.

2.1.11.2   Composite Insert Assemblies

Studs/threaded rods shall be high strength Fiber Reinforced Polymer (FRP), 
pultruded with Eglass reinforcements and a Vinyl Ester resin matrix made of 
alkali-resistant glass. The rods are then milled to establish Unified 
National Coarse (UNC) threads.  Nuts and Coupler Nuts shall be molded 
flanged hex nuts to the minimum dimensions shown in the contract drawings. 
Flanged hex nuts shall be molded with polyurethane resin with glass 
reinforcement.  The studs and nuts have UV inhibitors to provide resistance 
to ultraviolet degradation and corrosion and be comparable with concrete 
for total embedment.

The ultimate thread shear strength, flexural strength, flexural modulus and 
double shear values shall be testing in accordance with the requirements of 
ASTM D 7290 and meet the following minimum requirement: 

Physical/Mechanical Properties       ASTM Test    Minimum 

Ultimate Thread Shear Strength                    2,575 lbs
Flexural Strength                      D790       50,000 psi

Flexural Modulus                       D790       2.0 x 106 psi 
Ultimate Double Shear Strength         B565       7,000 lb
Water Absorption 24 hr Immersion       D570        1%

Coefficient of Thermal Expansion (LW)  D696       5.0 X 10-6 in/in/°F 

Maximum Recommended Torque Strength               16 ft-lb (Provide 
(Lubrication per manufacturer's 
recommendations)                                           

2.1.11.2.1   Threaded Parts

Ensure that nuts and studs are well lubricated prior to installation. 
Provide a light oil, dry lubricant, or silicone spray on threaded parts 
where nuts may be removed.

For assemblies in which the nut will not be removed, the stud/
nut assembly shall be coated with an adhesive or resin per the 
manufacturer's recommendations and the entire nut and exposed threads 
coated after the proper torque values have been obtained. 

A torque wrench with a standard six point socket shall be utilized and must 
make full contact with all nut edges. Partial contact will cause the 
corners to fracture, affecting the performance of the stud/nut assembly. 

2.1.11.3   Composite Insert Protective Coating

After the fabrication composite insert, provide a protective coating to the 
portion of the insert assembly that will be embedded in the concrete for 
additional alkali protection of the composite material. Provide a  minimum 
1 mil or heavier thickness per the composite insert manufacturer's 
recommendations of a sprayed-on coating of polyurethane, resin, or adhesive.

2.1.12   Composite Blocking

Blocking shall be solid, single thickness, of a wood-polymer composite or 
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polymer lumber which may consist of a maximum of 50% wood fibers by weight, 
with the remainder of the material being a thermoplastic polymer plastic or 
entirely of thermoplastic polymer plastic material.   The material shall be 
manufactured by a continuous extrusion process to produce comparable 
blocking size identified.  Submit color for Contracting Officer approval.  

Minimum Design Characteristics:

Static Coefficient of Friction – Wet (d)
 ASTM F 1679      0.70/0.75
 
Fungus Resistance (White & Brown Rot)
 ASTM D 1413      rating = No Decay
 
Termite Resistance (e)
 AWPA E1-72       rating = 9.6
 
Specific Gravity (typical)
 ASTM D 2395      0.91 to 0.95
 
                                        Ultimate (typical)    Design Values
                                             Values 
Compression Parallel (f)(g)
 ASTM D 198                                  1800 psi             550 psi
 
Compression Perpendicular (f)(h)
ASTM D 143                                   1940 psi             625 psi
 
Tensile Strength (f)
 ASTM D 198                                   850 psi             250 psi
 
Shear Strength (f)
 ASTM D 143                                   560 psi             200 psi
 
Modulus of Rupture (f)
 ASTM D 4761                                 1420 psi             250 psi
 
Modulus of Elasticity (f)
 ASTM D 4761                              175,000 psi         100,000 psi

2.1.13   UHMWPE Panel Recess Sealant

Upon completion of securing the UHMWPE Panel to the prestressed concrete 
pile, completely fill and seal the fastener recess flush with the surface 
of the UHMWPE panel with a flexible high performance, one part, 
polyurethane adhesive sealant specifically designed for above and below 
water applications. The sealant shall ensure that the stainless steel bolt 
or composite stud/nut does not loosen.  The sealant color shall be clear or 
black.

2.2   CONCRETE

2.2.1   Contractor-Furnished Concrete Mix Design

Concrete shall have a minimum specified compressive strength, f'c, of 8,000 
psi at 28 days.  The minimum cementitious materials content shall be 600 
pounds per cubic yard of concrete.  The design shall be prepared in 
accordance with ACI 211.1 or ACI 318M.  The mix design shall be based on 
current materials previously evaluated by the concrete producer whose 
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established methods of statistical quality control is in conformance with 
ACI 318M.  In the absence of such data, the Contractor shall sample and 
test the aggregates for the design of concrete.

2.2.2   Concrete Mix Design Proportioning

a.  Water and cement ratio shall be equal to or less than 0.40. If fly ash 
is used, the water and cement ratio shall be calculated as the weight 
of water divided by the weight of cement plus 60 percent of the weight 
of fly ash.  If silica fume is used, the water and cement ratio shall 
be calculated as the weight of water divided by the weight of cement 
plus the weight of silica fume.

b.  Maximum aggregate size shall not exceed 3/4 inch.

c.  Air-entrainment shall be 4.5 to 7.5 percent.  Determine air void 
structure in accordance with ACI 212.3R.  Spacing factor shall be less 
than 0.01 inch, the specific surface area shall be greater than 600 
square inches per cubic inch of air void volume, and the number of air 
voids per inch of traverse shall be significantly greater than the 
numerical value of the percentage of air in the concrete.

2.2.3   Trial Mixtures

Trial mixtures having proportions and consistencies of the proposed mix 
design shall be made to document the Contractor's ability to produce 
workable concrete which does not segregate or show excessive slump loss 
characteristics.

2.3   FABRICATION OF PRETENSIONED PILES

Piles shall be pretensioned concrete piles.  Workmanship shall conform to 
standard commercial practice in prestressing plants.

2.3.1   Formwork

Provide forms of metal, braced and stiffened against deformation, 
accurately constructed, watertight, and supported on unyielding casting 
beds.  Forms shall permit movement of pile without damage during release of 
the prestressing force.  Make piles to dimensional tolerances in accordance 
with PCI MNL-116 and as follows:

a.  Length:  3/8 inch per 10 feet.

b.  Cross section:  plus 1/2 inch to minus 1/4 inch.

c.  Deviation from straight lines:  not more than 1/8 inch per 10 feet of 
length.

d.  Pile head:  plus or minus 1/4 inch per foot of head dimension from true 
right angle plane.  Surface irregularities:  plus or minus 1/8 inch.

e.  Location of reinforcing steel

(1)  Main reinforcement:  1/8 to 1/4 inch from position designated on 
drawings.

(2)  Spacing of spiral:  plus or minus 1/2 inch from position 
designated on drawings.
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2.3.2   Pretensioning

Measure tension to which steel is to be pretensioned by jack pressure read 
on a calibrated gage and verify by elongation of steel.  Use gage 
calibrated within last year by a laboratory approved by Contracting 
Officer.  Provide means for measuring elongation of steel to nearest 1/8 
inch.  When difference between results of measurement and gage reading is 
more than 5 percent, determine cause of discrepancy and correct.  Give 
tensioning steel a uniform prestress prior to being brought to design 
prestress.  Induce same initial prestress in each unit when several units 
of prestressing steel in a pile are stretched simultaneously.

2.3.3   Casting

2.3.3.1   Conveying

Clean conveying equipment thoroughly before each run.  Convey concrete from 
mixer to forms as rapidly as practicable by methods which will not cause 
segregation or loss of ingredients.  Deposit concrete as nearly as 
practicable to its final position.  During placing, make any free vertical 
drop of the concrete less than 3 feet.  Remove concrete which has 
segregated in conveying or placing.

2.3.3.2   Placing and Casting

Perform concrete casting within 3 days after pretensioning steel; however, 
do not deposit concrete in forms until placement of reinforcement and 
anchorages have been inspected and approved by pile manufacturer's quality 
control representative.  Produce each pile of dense concrete straight with 
smooth surfaces with reinforcement retained in its proper position during 
fabrication.  Use vibrator with heads smaller than the minimum distance 
between steel for pretensioning.  Make surface of pile ends perpendicular 
to axis of pile.  Chamfer, a minimum of 3/4 inch, ends of piles and corners 
of square piles.

2.3.4   Curing of Piles

Cure piles using moist or accelerated curing.

2.3.4.1   Moist Curing

a.  Impervious sheeting:  ASTM C 171; waterproof paper, clear or white 
polyethylene sheeting, or polyethylene-coated burlap.

b.  Pervious sheeting:  AASHTO M 182.

c.  Liquid membrane-forming compound:  ASTM C 309, white pigmented, Type 2, 
Class B.

2.3.4.2   Accelerated Curing

After placement of concrete, moist cure for a period of 4 hours. Follow by  
accelerated curing until concrete has reached specified release strength.   
Enclose casting bed for accelerated curing with a suitable enclosure.   
During application of steam or heat, increase the air temperature at a rate 
not to exceed 40 degrees F per hour.  Cure at a maximum temperature of 150 
degrees F until concrete has reached specified release strength.  Reduce 
temperature at a rate not to exceed 20 degrees F per hour until a 
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temperature of 20 degrees F above ambient air temperature is reached.  
After accelerated curing, moist cure using either water or membrane curing 
until a total accelerated and moist curing time of 72 hours is achieved.

2.3.5   Detensioning

Perform releasing of prestressed steel in pretensioned piles in such an 
order that eccentricity of prestress will be minimized.  Gradually release 
tension in strands from anchorage.  Detension after approval by pile 
manufacturer's quality control representative.  Perform transfer of 
prestressing force when concrete has reached a minimum compressive strength 
of 5,600 psi.

2.3.6   Marking

Mark pile to identify in-place impact face.  Marking shall be clearly 
visible during driving.

2.4   PRODUCT QUALITY CONTROL

Where piling is manufactured in a plant with an established quality control 
program as attested to by a current certification in the PCI Certification 
Program for Quality Control, perform product quality control procedures in 
accordance with PCI MNL-116.  Where piling is manufactured by specialists 
or in plants not currently enrolled in the PCI Certification Program for 
Quality Control, set up a product quality control system in accordance with 
PCI MNL-116 and perform concrete and aggregate quality control testing 
using an independent commercial testing laboratory approved by the 
Contracting Officer in accordance with the following.

2.4.1   Aggregate Tests

Take samples of fine and coarse aggregate at the concrete batch plant and 
test.  Perform mechanical analysis (one test for each aggregate size) in 
accordance with ASTM C 136 including determination of the specific 
gravity.  Tabulate the results of the tests in accordance with 
ASTM C 33/C 33M.

2.4.2   Strength Tests

Sample concrete in accordance with ASTM C 172 at the time the concrete is 
deposited for each production line.  Compression tests shall conform to 
methods of ASTM C 39/C 39M and ASTM C 31/C 31M.  Perform slump tests in 
accordance with ASTM C 143/C 143M.  Mold at least six cylinders per day or 
for every 20 cubic yards of concrete placed, whichever is greater.  Test 
two cylinders of the set at 7 days of 14 days, or at a time for 
establishing transfer of prestressing force (release strength) and removal 
of pile from forms.  Perform strength tests 28 days after molding using the 
remaining cylinders of the set.  Cure the cylinders in the same manner as 
the piles and place at the point where the poorest curing conditions are 
offered.  This is the coolest point in the bed for steam curing.  Cylinders 
to be tested at 28 days shall be moist cured.

2.4.3   Changes in Proportions

If, after evaluation of strength test results, the compressive strength is 
less than the specified compressive strength, make adjustments in the 
proportions and water content and changes in the temperature, moisture, and 
curing procedures as necessary to secure the specified strength.  Submit 
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changes to the Contracting Officer in writing.

2.4.4   Compressive Strength Test Results

Evaluate compression test results at 28 days in accordance with ACI 214R 
using a coefficient of variation of 10 percent.  Evaluate the strength of 
concrete by averaging the test results (two specimens) of each set (four 
specimens) of standard cylinders tested at 28 days.  Not more than 10 
percent of the individual specimens tested shall have an average 
compressive strength less than specified average compressive strength.

2.4.5   Chloride Ion Concentration

Sampling and determination of water soluble chloride ion content in 
accordance with ASTM C 1218/C 1218M. Maximum water soluble chloride ion 
concentrations in hardened concrete at ages from 28 to 42 days contributed 
from the ingredients including water, aggregates, cementitious materials, 
and admixtures shall not exceed 0.06 percent by weight of cement.

2.4.6   Chloride Ion Penetration

To ensure the durability of concrete in marine environment, concrete shall 
be proportioned to have the chloride ion penetration test in accordance 
with ASTM C 1202, and be below 3000 coulombs for concrete specimens tested 
at 56 days.

PART 3   EXECUTION

3.1   PILE DRIVING

3.1.1   Driving Piles

Piles shall not be driven until 100 percent of design strength has been 
attained and until at least 14 days after detensioning.  Drive piles to the 
indicated tip elevation and to the minimum embedment depth shown on the 
drawings.  Pile driving shall be conducted as one continuous operation.     
During the initial driving and until the pile tip has penetrated beyond 
layers of very soft soil or below the bottom of prejetted or preformed 
holes, use a reduced rated driving energy of the hammer of not more than 
15,000 foot-pounds per blow or as otherwise directed by the Contracting 
Officer, to prevent high tension-wave driving stresses which could damage 
the pile.  Resistance criterion shall be 20 blows for one foot for the last 
2-5 feet of installation to set the pile and prevent settlement.  The 
Contracting Officer may modify the criteria based upon the actual hammer 
being used and its rated energy and its compatibility as verified by a pile 
test program.  If a pile fails to reach the indicated butt elevation or 
minimum embedment, the Contractor shall notify the Contracting Officer and 
perform corrective measures as directed.  Provide hearing protection when 
noise levels exceed 140 dB.

3.1.2   Pile Driving Leads and Templates

Piles shall be driven with the hammer positioned in a fixed or swinging 
lead.  "Free hammer" will not be permitted.  Swinging lead shall be used 
only in conjunction with a template system to spot the piles.

3.1.3   Installation of Piles

Take care to avoid damage to piles during handling, when placing the pile 
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in leads, and during pile-driving operations.  Inspect piles when 
delivered, when in leads immediately before driving, and after 
installation. Notify the Contracting Officer of any unusual cracks and 
perform corrective measures as directed.   Laterally support piles during 
driving, but allow rotation in leads.  Take special care to maintain the 
pile orientation during driving.  Square the top of the pile to the 
longitudinal axis of the pile.  Maintain axial alignment of pile hammer 
with that of pile.

3.1.4   Tolerances in Driving

Drive piles with a variation of not more than one percent from vertical for 
plumb piles.  Maximum Allowable Rotation: 1 degree of horizontal pile face 
to the bulkhead.  Maintain and check axial alignment of pile and leads at 
start of pile driving and when the pile top is approximately 5 feetabove 
the indicated elevation.  Make intermediate checks of pile alignment if 
there is evidence of pile drifting.  If subsurface conditions cause pile 
drifting beyond the allowable axial alignment tolerance, notify the 
Contracting Officer and perform corrective measures as directed.  Place 
butts within 2 inches of the location indicated.   Manipulation of pile 
within specified tolerances is permitted, but do not manipulate piles more 
than one percent of their exposed length above the mud line.  Check piles 
for heave.  Redrive, to the indicated elevation, piles found to be heaved.

3.1.5   Jetting of Piles

Water jetting shall not be permitted for the primary method of opening of 
holes for the fender pile installation, but may be used to assist driving 
piles through strata that cannot be penetrated practicably by use of the 
hammer alone in the preformed holes.  Driving shall be restricted to a 
static weight while water is being injected to prevent inducing tensile 
stresses in the piles which damage the concrete.  Discontinue jetting when 
the pile tip is approximately 2-5 feet above the indicated pile tip 
elevation.  Drive pile the final 2-5 feet of penetration.  Jetting method 
and equipment shall be approved by the Contracting Officer prior to 
commencing jetting operation.  Measures, including use of a silt curtain, 
shall be employed to contain turbid water created by jetting piles if silt 
is observed in the water.  

3.1.6   Pre-drilling or Pre-probing of Piles

Predrilled or pre-probed holes at all fender pile locations, the diameter 
of the hole or width of the probe shall be determined by the contractor and 
based upon soil conditions encountered.  The hole shall be kept open until 
the pile is inserted and advanced to the bottom of the hole.  Piles shall 
be installed in holes immediately after pre-drilling/pre-probing to 
minimize the potential for sloughing and collapse of the hole.  Only employ 
water jetting in association with this operation as required to install the 
pile to the required tip elevation.  Discontinue hole at a depth 2-5 feet 
from the indicated tip elevation and achieve the remaining penetration by 
driving.  Before starting the driving of the final feet, firmly seat the  
pile in place by the application of a number of reduced-energy hammer 
blows.  The depth of pre-drilled/pre probed hole may be adjusted, at no 
cost to the government, upon submission of the Fender Pile Installation 
Procedures and approved of the Contracting Officer.

3.1.7   Patching

a.  Embedded Lifting Loops.  Provide a one inch minimum conical 
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depression around embedded lifting loops.  Cut off lifting loops 
at bottom of depression and patch depression with epoxy mortar.

b.  Pile Butt.  Apply 16 mil minimum thick Epoxy Pile Top Coat to the 
tops of all piles after the concrete patch repair of defects due 
to driving.  Material shall be a 2 component, 100% solids, 
flexibilized epoxy coating meeting the following minimum 
requirements:

Compressive Strength   6,000 psi min @ 7 days
 (ASTM D 695)

Tensile Strength       2,000 psi min @ 7 days
 (ASTM D 638)            20-30% elongation

Hardness Shore D       74
(ASTM D 2240)

3.2   EQUIPMENT

3.2.1   Pile Hammers

Furnish a hammer having a capacity at least equal to the hammer 
manufacturer's recommendation for the total weight of pile and character of 
subsurface material to be encountered.  Obtain the required driving energy 
of the hammer, except for diesel hammers, by use of a heavy ram and a short 
stroke with low-impact velocity.  The pile hammer shall be capable of 
operating at a reduced energy level (1/2 to 2/3 of rated energy level) 
during seating of the piles in preformed holes and when driving through 
soft or loose materials.  The driving energy of the hammer, at final 
driving, shall be not less than 30,000 foot-pounds.   At final driving, 
operate the pile hammer in accordance with the manufacturer's 
recommendation.  At final driving, operate diesel-powered hammers at the 
rate recommended by the manufacturer for hard driving.   Maintain 
sufficient pressure at the steam hammer so that (1) for double-acting 
hammer, the number of blows per minute during and at the completion of 
driving of a pile is equal approximately to that at which the hammer is 
rated; (2) for single-acting hammer, there is a full upward stroke of the 
ram; and (3) for differential-type hammer, there is a slight rise of the 
hammer base during each downward stroke.

3.2.2   Driving Helmets, Cap blocks, and Pile Cushions

3.2.2.1   Driving Helmets or Caps and Pile Cushions

Use a steel driving helmet or cap, including a pile cushion between top of 
pile and driving helmet or cap, to prevent impact damage to pile.  The 
driving helmet or cap-and-pile cushion combination shall be capable of 
protecting the head of the pile, minimize energy absorption and 
dissipation, and transmit hammer energy uniformly over the top of the 
pile.   The driving helmet or cap shall fit sufficiently loose around the 
top of the pile so that the pile may be free to rotate without binding 
within the driving helmet.  The Contractor shall demonstrate to the 
satisfaction of the Contracting Officer that the equipment to be used on 
the project performs the above function.  The pile cushion shall be of 
laminated construction using softwood boards with the grain parallel to the 
end of the pile.  The thickness of the pile cushion shall be 12 inches 
minimum.  The cushion shall not be changed near the end of driving.  
Replace the pile cushion when it has become compressed beyond two-thirds of 
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its original thickness, charred, or burned, or has become spongy or 
deteriorated in any manner.  Use new cushions for initial driving of each 
pile.  During redriving or restriking of piles, a used cushion assembly 
shall be used.  The Contractor shall submit to the Contracting Officer at 
least 2 weeks before the start of pile driving operations detailed drawings 
of the driving helmet and pile cushion to be used.

3.2.2.2   Hammer Cushion or Cap block

Use a hammer cushion or cap block between driving helmet or cap and hammer 
ram consisting of aluminum and micarta (or equal) discs stacked alternately 
in a steel housing.  Use steel plates at top and bottom of cap block.    
Replace aluminum or micarta discs that have become damaged, split, or 
deteriorated in any manner.  Do not use small wood blocks, wood chips, 
rope, or other materials that permit excessive loss of hammer energy.

3.3   FIELD QUALITY CONTROL

3.3.1   Pile Records

For each pile, keep a record of the number of blows required for each 0.985 
feet of penetration and the number of blows for the last 6 inch penetration 
or fraction thereof.  Include in the record the beginning and ending times 
of each operation during driving of pile, type and size of the hammer used, 
rate of operation, stroke or equivalent stroke for diesel hammer, type of 
driving helmet, and type and dimension of the hammer cushion (cap block) 
and pile cushion used.  Record re-tap data and any unusual occurrence 
during driving of the pile.  Include in the record performance 
characteristics of jet pump, unassisted penetration of pile, jet-assisted 
penetration of pile, and tip elevation before driving and at end of 
driving.  Notify Contracting Officer 10 days prior to driving of piles.  
Submit complete and accurate records of installed piles to Contracting 
Officer within 15 calendar days after completion of the pile driving.  Make 
pile-driving records available to the Contracting Officer at the job site 
within 24 hours of each day's pile driving.  A preprinted form for 
recording pile driving data is included at the end of this section.

SECTION 35 59 13.13  Page 20



CEP-175 and Z-308 Bulkhead Repairs 1370817

SECTION 35 59 13.13  Page 21



CEP-175 and Z-308 Bulkhead Repairs 1370817

PILE DRIVING LOG

  CONTRACT NO.________________________  CONTRACT NAME_______________________
  CONTRACTOR_____________________________  TYPE OF PILE_____________________
  PILE LOCATION_____________  PILE SIZE: BUTT/TIP: ________  LENGTH_________
  GROUND ELEVATION_________________________  CUT OFF ELEVATION______________
  PILE TIP ELEVATION_________________  VERTICAL (_____)  BATTER 1 ON (_____)
  SPLICES ELEVATION____________________  COMPANY____________________________

  HAMMER:       MAKE & MODEL_________________  WT. RAM______________________
  STROKE______________________  RAM RATED ENERGY____________________________
  DESCRIPTION & DIMENSIONS OF DRIVING CAP___________________________________
  CUSHION MATERIALS & THICKNESS_____________________________________________

  INSPECTOR_________________________________________________________________

  "DEPTH" COLUMN OF PILE DRIVING RECORD REFERENCED TO:
  _____________________ CUT-OFF ELEVATION
  _____________________ FINISH FLOOR ELEVATION

  TIME:  START DRIVING_______  FINISH DRIVING________  DRIVING TIME_________
  INTERRUPTIONS (TIME, TIP ELEV. & REASON)__________________________________
  JET PRESSURE & ELEVATIONS_________________________________________________

  __________________________________________________________________________

               DRIVING RESISTANCE

  __________________________________________________
  DEPTH   NO. OF   DEPTH   NO. OF   DEPTH   NO. OF
   FT.    BLOWS     FT.    BLOWS     FT.    BLOWS
  __________________________________________________
    0    _____      18     _____     36     _____
    1    _____      19     _____     37     _____
    2    _____      20     _____     38     _____
    3    _____      21     _____     39     _____
    4    _____      22     _____     40     _____
    5    _____      23     _____     41     _____
    6    _____      24     _____     42     _____
    7    _____      25     _____     43     _____
    8    _____      26     _____     44     _____
    9    _____      27     _____     45     _____
   10    _____      28     _____     46     _____
   11    _____      29     _____     47     _____
   12    _____      30     _____     48     _____
   13    _____      31     _____     49     _____
   14    _____      32     _____     50     _____
   15    _____      33     _____     51     _____
   16    _____      34     _____     52     _____
   17    _____      35     _____     53     _____

  SHEET 1 OF 2
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PILE DRIVING LOG
   54     _____     77     _____     99     _____
   55     _____     78     _____    100     _____
   56     _____     79     _____    101     _____
   57     _____     80     _____    102     _____
   58     _____     81     _____    103     _____
   59     _____     82     _____    104     _____
   60     _____     83     _____    105     _____
   61     _____     84     _____    106     _____
   62     _____     85     _____    107     _____
   63     _____     86     _____    108     _____
   64     _____     87     _____    109     _____
   65     _____     88     _____    110     _____
   66     _____     89     _____    111     _____
   67     _____     90     _____    112     _____
   68     _____     91     _____    113     _____
   69     _____     92     _____    114     _____
   70     _____     93     _____    115     _____
   71     _____     94     _____    116     _____
   72     _____     95     _____    117     _____
   73     _____     96     _____    118     _____
   74     _____     97     _____    119     _____
   75     _____     98     _____    120     _____
   76     _____

  __________________________________________________________________________

  DRIVING RESISTANCE IN BLOWS PER INCH FOR LAST FOOT OF PENETRATION:

  DEPTH________                                              DEPTH________

  1"___2"___3"___4"___5"___6"___7"___8"___9"___10"___11"___12"___

  ELEV._______                                               ELEV.________

  REMARKS___________________________________________________________________

  __________________________________________________________________________

  CUT OFF ELEVATION:  FROM DRAWING                          ________________

  TIP ELEVATION = GROUND ELEVATION - DRIVEN DEPTH =         ________________

  DRIVEN LENGTH = CUT OFF ELEVATION - TIP ELEVATION =       ________________

  CUT OFF LENGTH = PILE LENGTH - DRIVEN LENGTH =            ________________

  SHEET 2 OF 2

        -- End of Section --
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PILE DRIVING LOG - CONTRACT NO. _________________________________
BUILDING/STRUCTURE:_______________________________________ DATE PILE DRIVEN:
CONTRACTOR:______________________________________________ TYPE OF PILE:
PILE LOCATION:____________________  PILE SIZE (BUTT/TIP):_________________   LENGTH:
GROUND ELEVATION:________________________________________ CUT OFF ELEVATION:
TIME START:________________________________________________ BATTERED/VERTICAL:
TIME FINISH:________________________________________________ COMPANY:
HAMMER TYPE: _____________________________________________ INSPECTOR:
 'DEPTH' COLUMN OF PILE DRIVING RECORD REFERENCED TO: ______________________

DEPTH DEPTH DEPTH 
IN IN IN 
FEET BLOWS REMARKS FEET BLOWS REMARKS FEET BLOWS REMARKS

1 41 81
2 42 82
3 43 83
4 44 84
5 45 85
6 46 86
7 47 87
8 48 88
9 49 89

10 50 90
11 51 91
12 52 92
13 53 93
14 54 94
15 55 95
16 56 96
17 57 97
18 58 98
19 59 99
20 60 100
21 61 101
22 62 102
23 63 103
24 64 104
25 65 105
26 66 106
27 67 107
28 68 108
29 69 109
30 70 110
31 71 111
32 72 112
33 73 113
34 74 114
35 75 115
36 76 116
37 77 117
38 78 118
39 79 119
40 80 120

COMMENTS:

CUT OFF ELEVATION: FROM DRAWING: PAYMENT:

TIP ELEVATION = GROUND ELEVATION - DRIVEN DEPTH = DRIVEN LENGTH X BID PRICE = ___________________

DRIVEN LENGTH = CUT OFF ELEVATION - TIP ELEVATION = CUT OFF LENGTH X 0.75 X BID PRICE = ___________________

CUT OFF LENGTH = PILE LENGTH - DRIVEN LENGTH =  

CUT OFF 
LENGTH

CUT OFF
ELEVATION

GROUND 
ELEVATION
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PILE AND DRIVING EQUIPMENT DATA FORM (Imperial Units)
Project:   
Pile Driving Contractor:

HAMMER Manufacturer: Model:
Type:
Rated Energy:               to           foot-lbs @          to                ft stroke
Modifications:  

RAM Ram Weight:                                                                lbs.      

ANVIL OR
BASE Weight:                                                                lbs.              

STRIKER Material:  
PLATE Thickness:                             inches Area:                   in2

Modulus of Elasticity, E:                                                       kips/in2

Coefficient of Restitution:

CAPBLOCK Material: 
(hammer cushion) Thickness:                              inches Area:                 in  2

Modulus of Elasticity, E:                                          kips/in2  

Coefficient of Restitution: 

PILE CAP Helmet Weight:                                               lbs.
(helmet) Bonnet Material:    -

Anvil Block Remarks    -
Drivehead    -
Accessories    -

PILE CUSHION Cushion Material :     
Thickness:                            inches Area:               in2

Modulus of Elasticity, E:                                                      kips/in2

Coefficient of Restitution:      

PILE Type: 
Pile Width:                                inches   Length:                     ft.
Outside Diameter:                      in.
Wall Thickness:                      in. Taper: 
Cross Sectional Area:                      in2

Material:              Density:              pcf
Design Pile Capacity:           tons  (Factor-of-Safety =   
Description of Splice:    -

Tip Treatment Description:    -

Remarks:  f’c =          KSI,         residual prestress =              KSI          
Submitted By: Date:  
Company: Phone:
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SECTION 35 59 13.14 20

POLYMERIC FENDER PILES
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.

ASTM INTERNATIONAL (ASTM)

ASTM D2240 (2005; R 2010) Standard Test Method for 
Rubber Property - Durometer Hardness

ASTM D4060 (2010) Abrasion Resistance of Organic 
Coatings by the Taber Abraser

ASTM D4329 (2005) Standard Practice for Fluorescent 
UV Exposure of Plastics
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ASTM D570 (1998; R 2010e1) Standard Test Method for 
Water Absorption of Plastics

ASTM D6662 (2009) Standard Specification for 
Polyolefin-Based Plastic Lumber Decking 
Boards

ASTM D746 (2007) Standard Test Method for 
Brittleness Temperature of Plastics and 
Elastomers by Impact

ASTM D792 (2008) Density and Specific Gravity 
(Relative Density) of Plastics by 
Displacement

ASTM D883 (2011) Terminology Relating to Plastics

ASTM E84 (2012a) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials

1.2   Glossary

See ASTM D883 for standard terminology related to plastics.

Extrusion - A manufacturing process where molten polymer is forced through 
a die of a desired shape, to encapsulate fiberglass reinforced plastic or 
steel bars, which run continuously throughout the length of the product 
without joints.

FRP - Fiber reinforced polymer.  A polymer matrix, either thermoset or 
thermoplastic, reinforced with a fiber or other material with a sufficient 
aspect ratio (length to thickness) to provide a discernable reinforcing 
function in one or more directions.

GFRP - Glass fiber reinforced plastic.  A composite made from fiberglass 
reinforcement in a plastic (polymer) matrix.

Polymer - Any of numerous natural and synthetic compounds of usually high 
molecular weight consisting of up to millions of repeated linked units, 
each a relatively light and simple molecule.
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Polymeric Pile - Piling products characterized by the use of polymers, 
where by (1) the pile strength or stiffness requires the inclusion of the 
polymer or (2) a minimum of 50 percent of the weight or volume is derived 
from the polymer.  Polymeric piles may be reinforced by composite design 
for increased stiffness or strength.

Pultrusion - A continuous process for manufacturing composites that have a 
cross sectional shape.  The process consists of pulling a fiber reinforcing 
material through a resin impregnation bath and through a shaping die, where 
the resin is subsequently cured.

Resin - Any of numerous physically similar polymerized synthetics or 
chemically modified natural resins.  Two main types of polymers used for 
resins include thermoset and thermoplastic materials.

Thermoset Plastics (thermosets) - Refer to a range of polymer materials 
that once cured do not flow, or melt when heated. Thermoset materials are 
transformed, through the addition of energy, to a stronger substance. 
Thermoset materials are usually liquid or malleable prior to curing, and 
designed to be molded into their final form, or used as adhesive.  
Thermoset polymer resins can be transformed into plastics or rubbers by 
cross-linking. A thermoset material cannot be melted and re-molded after it 
is cured.  Thermoset materials are generally stronger than thermoplastic 
materials. They are also better suited to high temperature applications. 
They are not easily recyclable like thermoplastics, which can be melted and 
re-molded.  Examples of thermoset plastics include:  natural rubber, 
Bakelite, Urea-Formaldehyde, Melamine, Polyester Resin, and Epoxy Resin. 

Thermoplastics - Most thermoplastics are high molecular weight polymer 
chains, mostly joined through weak dispersion forces and more rarely 
dipole-dipole interactions. Thermoplastic polymers are usually contrasted 
with thermosetting polymers, which cannot go through melt/freeze cycles.  
Many thermoplastic materials are addition polymers (chain growth polymers), 
such as polyethylene and polypropylene.

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.  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
Polymeric piles; G

SD-03, Product Data
Polymeric piles; G

Include dimensions, material specifications, and method of 
manufacture.

Pile driving equipment
Driving helmet
Pile caps
Pile driving tips
Driving pads
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Pile tops
Manufacturer's Warranty; G
Contractor's Warranty; G

SD-05 Design Data
Polymeric piles; G
Design calculations; G
Fender pile reaction load
Allowable bending moment
Allowable flexural stress
Maximum elastic deflection
Concrete mix design; G

SD-06, Test Reports
Material Test Reports; G
Performance Test Data; G
Allowable flexural stress
Maximum load
Delivery inspection list

Field inspect and submit a verification list of each pile 
indicating the condition of the polymeric.  Do not incorporate 
materials damaged in transport from plant to site.
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SD-07, Certificates
Driving hammer
Polymeric piles; G

SD-11, Closeout Submittals
Pile records

Submit the close out version of the pile driving records in a type 
written format within 14 calendar days after completion of driving.

1.4   DELIVERY, STORAGE, AND HANDLING

The Contractor shall inspect each pile, upon delivery, for surface damage, 
cracks, blemishes, scaring and straightness.  The condition of each pile 
shall be recorded and the delivery inspection list shall be submitted to 
the Contracting Officer.  The Contractor shall handle the piles with ropes 
or nylon slings without dropping, breaking, bruising or penetrating outer 
surface with tools.  Do not use cant dogs, peaveys, hooks or pikepoles.  
Protect piles from damage.  Store piles above the ground on blocking which 
is shaped or padded and prevent scaring or sagging of the piles.  Storage 
racks shall be arranged to permit air circulation and shall be covered.

1.5   BASIS OF BIDS

1.5.1   Piling Lengths and Quantity

Base bids on the number, circumference, and length of piles as indicated.  
Adjustments in the contract price will not be made for cutting off piles or 
for broken, damaged, or rejected piles.

The contract price for piling shall include the cost of all necessary 
equipment, tools, material, labor, and supervision required to:  deliver, 
handle, install, and meet the applicable contract requirements.  The 
contract price also includes mobilization, pre-drilling, probing, jetting, 
and redriving heaved piles.  If, in redriving, it is found that any pile is 
not of sufficient length to provide bearing, notify the Contracting 
Officer.  Payment for piles will be based on successfully installing piles 
to the minimum tip elevation.  No additional payment will be made for:  
damaged, rejected, or misplaced piles; withdrawn piles; backdriving; or 
other excesses beyond the assumed pile length indicated for which the 
Contractor is responsible.

PART 2   PRODUCTS

2.1   PILE CLASSIFICATION

4.  Type 4 - Polymeric with reinforcement in the form of non-metallic 
bars or cages
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2.2   POLYMERIC PILES

Provide polymeric piles manufactured as specified.  All polymeric fender 
piles of a particular type shall be the product of a single manufacturer.  
Each pile shall be permanently tagged with the pile's serial number, date 
of fabrication and manufacturer's name.  The stamp or tag shall be placed 
two to four feet from the top of the pile, be visible after installation, 
and shall be located on the backside (not berthing side) of the pile.  
Piles shall be in one piece.  Splices will not be permitted, unless 
approved by the Contracting Officer.  Provide pile driving tips, when 
required, per Manufacturer's recommendations.  All polymeric fender piles 
shall be delivered to the job site complete and ready to drive.  Pile 
diameter shall be as indicated.

2.3   PERFORMANCE REQUIREMENTS

The cross-sectional dimensions of piles shall be as indicated.  The 
Contractor shall submit the Performance Test Data and or Design Calculations
 to substantiate the performance.

2.4   PILE CHARACTERISTICS

2.4.1   Type 4 Fender Pile 

 Pile Outside Diameter 13" with (8) 1" diameter fiberglass reinforcing bars.

  Minimum yield Strength:   5,100 psi
  Modulus of Elasticity:  345,000 psi

  Nominal Stiffness:        4.4 x 108

2.5   SIZE TOLERANCES

2.5.1   Circular Piles

The tolerance against the specified diameter shall be plus or minus 3 
percent.  Contractor shall measure and ensure that pile diameter matches 
and shall fit pile bracket weldments prior to fabrication. Contractor shall 
be responsible to correct or modify pilings or brackets the ensure proper 
installation.  The maximum eccentricity (out of roundness)at any 
cross-section is e = 0.2 when calculated as follows:

e = (square root of (a2-b2)) divided by a; where 2a = major diameter and 2b 
= minor diameter.
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2.6   MATERIALS

2.6.1   Physical Properties

The physical properties for each type of material shall be as follows:  The 
Contractor shall submit Material Test Reports, as applicable, for each type 
of material.

Physical Properties of Polymeric Material

Property Types 4

Density ASTM D792 lb/ft3 34-50 core; 50-65 skin

Water Absorption ASTM D570 at 
24 hours

< 3 percent

Brittleness ASTM D746 at minus 
40 degrees F

No Break

Hardness ASTM D2240 Shore D 45-55

Ultraviolet ASTM D4329 Change in
Shore D Durometer Hardness 
after 500 hours Exposure

< or = 10 percent

Weatherability ASTM D6662 
Change in Flexural Modulus and 
Strength
after 2000 hours Exposure

< or = 10 percent

Flame Spread Rating ASTM E84 < or = 200

Abrasion ASTM D4060 Weight loss 
Wear Index: 2.5-3.0 Cycles: 
10,000

< 0.5g
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2.6.2   Type 4 Polymeric Piles

2.6.2.1   Placement of Reinforcing

Longitudinal reinforcement shall remain within 5 percent of the specified 
radial location as measured from centroid of the cross-section of the 
pile.  Longitudinal reinforcement shall not twist more than 5 degrees over 
any 20 foot section of the pile.  The minimum cover shall be 1 inch.

2.7   PILE FINISHING

2.7.1   Polymeric Pile Protection

The top of the polymeric piles shall have an abrasion resistance less than 
0.5g per ASTM D4060.  If the materials are reactive to seawater, the pile 
shall be protected by encasement in an abrasion resistant polymer.  

2.7.2   Surface Condition

The pile surface exhibiting roughness or corrugations due to manufacturing 
processes, shall not have depressions or projections greater than 1/2 inch 

and less than 9 in2 in surface area.  The surface of the pile shall contain 
no cracks or splits, in any orientation.

2.7.3   Pile Tops

The tops of the polymeric piles shall be covered with an approved cap or 
encapsulated in polymeric material.

2.8   SOURCE QUALITY CONTROL

2.8.1   Plant Inspection

The Contracting Officer reserves the right to perform plant inspection of 
the polymeric pile manufacturing process.  Provide the Contracting Officer 
with a minimum 2-week advance notice, indicating the date manufacturing is 
to start, and tests that are to be conducted.  Allow the Contracting 
Officer unlimited access to the plant and inspection privileges for each 
facet of the manufacturing process.

2.8.2   Curing

2.8.2.1   Type 4 Polymeric Piles

The polymeric piles, Type 4 shall cure at the plant a minimum of three 
weeks prior to shipment to the site.

2.9   MANUFACTURER'S WARRANTY

In addition to the Manufacturer's standard one year warranty, the 
Manufacturer shall warranty all polymeric piles to be free from defects in 
materials and workmanship for a period of ten years.  The Contracting 
Officer has the right to require complete replacement of any pile with 
material or workmanship defects.  The Manufacturer shall cover all 
construction costs related to the repair or replacement of the defective 
piles.  This warranty need not cover repairs required as a result of normal 
wear and tear, misuse, mishandling, extreme weather or other acts of God, 
failure to perform routine maintenance, non-recommended or improperly 
executed alterations by anyone other than the Manufacturer, tampering, 
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loading of the pile beyond its rated capacity, improper installation, or 
other use inconsistent with Manufacturer's specifications.
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2.10   CONTRACTOR'S WARRANTY

The Contractor shall warranty all polymeric piles to be free from defects 
in materials caused by mishandling prior to installation and improper 
installation for a period of 5 years.  The Contracting Officer has the 
right to require complete replacement of any pile deemed by the Contracting 
Officer to have defects due to mishandling or improper installation.  The 
Contractor shall cover all construction costs related to the repair or 
replacement of the defective piles.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Preexcavation

3.1.1.1   Jetting of Piles

Water jetting shall not be permitted for the primary method of opening of 
holes for the fender pile installation.  Jetting may only be used to assist 
driving piles through strata that cannot be penetrated practicably by use 
of the hammer alone.  After the penetration of the strata requiring jetting 
has been accomplished, jetting shall be discontinued and hammer driving 
shall be resumed.  Discontinue jetting when the pile tip is approximately 5 
feet above the indicated pile tip elevation.  Drive pile the final 5 feet 
of penetration.  Jetting method and equipment shall be approved by the 
Contracting Officer prior to commencing jetting operation.  Before starting 
final driving, firmly seat piles in place by application of a number of 
reduced energy hammer blows.  Measures, including use of a silt curtain, 
shall be employed to contain turbid water created by jetting piles.

3.1.1.2   Pre-drilling of Piles

Predrilled or pre-probed holes shall be provided at all fender pile 
locations.  The diameter of the hole or width of the probe shall not exceed 
the flat side dimension of the pile and the hole shall be kept open until 
the pile is inserted and advanced to the bottom of the hole.  Piles shall 
be installed in holes immediately after pre-drilling/pre-probing to 
minimize the potential for sloughing and collapse of the hole.  Only 
limited water jetting may be utilized in association with these operations 
to removed fill, but shall not be the main means of opening the holes.  
Discontinue hole at a depth 5 feet from the indicated tip elevation and 
achieve the remaining penetration by driving.  Before starting the driving 
of the final 5 feet, firmly seat the  pile in place by the application of a 
number of reduced-energy hammer blows.  Fender Pile Installation Procedures 
and use of predrilled/pre-probing holes shall be approved by the 
Contracting Officer.Spud or predrill all composite fender piles to a limit 
of elevation 5 feet above the specified pile tip elevation.  Drive or 
vibrate piles to their final tip elevation.

3.1.2   Driving Piles

3.1.2.1   Equipment

Pile driving equipment shall be an air, steam, or diesel powered hammer, 
and be of an approved type.  The driving hammer shall have a capacity at 
least equal to the hammer Manufacturer's recommendation for the total 
weight of pile and character of subsurface material to be encountered.  
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Provide driving helmet, pile caps, pile driving tips and driving pads as 
recommended by the pile Manufacturer for the polymeric piles.  If a pile 
fails to reach the indicated tip elevation, notify Contracting Officer, 
provide pile record and perform corrective measures as directed.  Provide 
hearing protection when noise levels exceed 140 dB.

3.1.2.2   Protection of Piles

Square the heads and tips of piles to the driving axis.  Laterally support 
piles during driving, but do not unduly restrain piles from rotation in the 
leads.  The use of swinging or hanging leads shall be at Contractor's risk. 
Any damage incurred by such use shall be repaired by the Contractor at the 
Contractor's expense.

3.1.2.3   Tolerances in Driving

Piles shall be driven in the locations indicated.  Each fender pile, at its 
contact with the design mudline or mudline elevation indicated in the 
construction documents, shall be placed a maximum of 0.5 inch per foot of 
free pile length (length in feet above the average soil contact line at 
each pile)in a direction parallel to the pier face and 0.125 inch per foot 
of the free pile length in a direction perpendicular to the pier face.  
Remove and replace with new piles those damaged, mislocated, driven below 
the design cutoff, or driven out of alignment.

3.1.3   Buoyant Piles

After driving buoyant piles, the contractor shall provide temporary framing 
or weights to prevent the pile from floating up out of the ground.  The 
temporary framing or weights shall remain in place until the pile is 
secured in place.  If there is sufficient friction provided by the soil to 
prevent the pile from floating, the Contractor may, at his own risk, waive 
the temporary framing or weight requirement.

3.1.4   Pile Cut-Off

Each polymeric pile provided shall be a minimum of 1 foot longer than the 
specified length to allow the top to be cut-off if it is damaged during 
driving.  Cut off piles with a smooth level cut using pneumatic tools, 
sawing, or other suitable methods per the polymeric pile Manufacturer's 
recommendations.  Use of explosives for cutting is not permitted.  Pile 
heads at cut-off shall be level and sound.  The Contractor shall cut off 
piles at no additional cost to the Government.

3.1.5   Fastening

Fasten the polymeric piles to the existing pier as indicated.

3.2   FIELD TREATMENT

3.2.1   Polymeric Work

Field treat cuts, bevels, notches, refacing and abrasions made in the field 
in accordance with the Manufacturer's recommendations.  The tops of the 
piles shall be covered with an approved cap.  The cover shall be applied 
per the Manufacturer's recommendations.
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3.3   FIELD QUALITY CONTROL

3.3.1   Inspections

Inspect piles when delivered and when in the leads immediately before 
driving.  Secure piles in their proper alignment.

When Government inspections result in product rejection, the Contractor 
shall promptly segregate and remove rejected material from the premises. 
The Government may also charge the Contractor an additional cost of 
inspection or testing when prior rejection makes reinspection or retesting 
necessary.

3.3.1.1   Straightness

Each pile shall be measured for straightness prior to driving by placing a 
straight line from the center of the top to the center of the tip.  The 
line shall lie entirely within a 10 inch diameter circle centered at the 
centerline of the pile, when it is suspended from the head.  The piles 
shall also be free of short crooks that deviate more than 2½ inch from 
straightness in any 20 feet length.  Piles not meeting with criteria shall 
be rejected.

3.3.1.2   Cracks and Defects

Each pile shall be inspected for cracks and defects prior to driving.  
After the piles are installed and all connections to the structure are 
completed, each pile shall again be inspected for cracks and defects.  The 
Contractor shall notify the Contracting Officer of any cracking or other 
defects observed, and await direction.  The Contracting Officer may reject 
any piles with defects.  The Contractor shall be responsible for all costs 
incurred to replace the rejected piles.

3.3.2   Pile Driving Inspection

The Contractor shall perform special inspection of the pile installation. 
The Contractor shall employ approved Special Inspectors as required in the 
paragraph entitled "QC Specialist Duties and Qualifications" in Section 
01 45 00.00 20 QUALITY CONTROL.

3.3.3   Pile Records

For each pile, keep a record of the number of blows required for each foot 
of penetration and the number of blows for the last 6 inch penetration or 
fraction thereof.  Include in the record the beginning and ending times of 
each operation during driving of pile, type and size of the hammer used, 
rate of operation, stroke or equivalent stroke for diesel hammer, type of 
driving helmet, and type and dimension of the hammer cushion (capblock) and 
pile cushion used.  Record re-tap data and any unusual occurrence during 
driving of the pile.  Include in the record performance characteristics of 
jet pump, unassisted penetration of pile, jet-assisted penetration of pile, 
and tip elevation before driving and at end of driving.  Notify Contracting 
Officer 10 days prior to driving of piles.  Submit complete and accurate 
records of installed piles to Contracting Officer within 15 calendar days 
after completion of the pile driving.  Make pile-driving records available 
to the Contracting Officer at the job site within 24 hours of each day's 
pile driving.  A preprinted form for recording pile driving data is 
included at the end of this section.
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PILE DRIVING LOG

  CONTRACT NO.________________________  CONTRACT NAME_______________________
  CONTRACTOR_____________________________  TYPE OF PILE_____________________
  PILE LOCATION_____________  PILE SIZE: BUTT/TIP: ________  LENGTH_________
  GROUND ELEVATION_________________________ PILE TOP ELEVATION______________
  PILE TIP ELEVATION_________________   COMPANY_____________________________

  HAMMER:       MAKE & MODEL_________________  WT. RAM______________________
  STROKE______________________  RAM RATED ENERGY____________________________
  DESCRIPTION & DIMENSIONS OF DRIVING CAP___________________________________
  CUSHION MATERIALS & THICKNESS_____________________________________________

  INSPECTOR_________________________________________________________________

  "DEPTH" COLUMN OF PILE DRIVING RECORD REFERENCED TO MUDLINE ELEVATION

  TIME:  START DRIVING_______  FINISH DRIVING________  DRIVING TIME_________
  INTERRUPTIONS (TIME, TIP ELEV. & REASON)__________________________________
  JET PRESSURE & ELEVATIONS_________________________________________________

DRIVING RESISTANCE
     ___________________________________________________________________
     DEPTH   NO. OF   DEPTH   NO. OF   DEPTH   NO. OF   DEPTH   NO. OF
      FT.    BLOWS     FT.    BLOWS     FT.    BLOWS     FT.    BLOWS   

       0     _____     10     _____     20     _____     30     _____
       1     _____     11     _____     21     _____     31     _____
       2     _____     12     _____     22     _____     32     _____
       3     _____     13     _____     23     _____     33     _____
       4     _____     14     _____     24     _____     34     _____
       5     _____     15     _____     25     _____     35     _____
       6     _____     16     _____     26     _____     36     _____
       7     _____     17     _____     27     _____     37     _____
       8     _____     18     _____     28     _____     38     _____
       9     _____     19     _____     29     _____     39     _____

  REMARKS___________________________________________________________________

  __________________________________________________________________________

  __________________________________________________________________________

  __________________________________________________________________________

  PILE TOP ELEVATION:  FROM DRAWING                         ________________

  TIP ELEVATION = GROUND ELEVATION - DRIVEN DEPTH =         ________________

  DRIVEN LENGTH = PILE TOP ELEVATION - TIP ELEVATION =      ________________

  CUT OFF LENGTH = PILE LENGTH - DRIVEN LENGTH =            ________________

        -- End of Section --
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SECTION 35 59 13.15 21

GOVERNMENT FURNISHED COMPOSITE PILING
04/06

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. The following shall be submitted in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data
Salvaged Pile Quantity List; G

1.2   QUALITY ASSURANCE

1.2.1   Material Selection 

The Contractor shall be responsible for initial selection of existing 
composite piles to be utilized for the repairs from those removed from the 
Z308 Bulkhead.  The contractor maximize the selection of piles for reuse.  
Inspection shall ensure the material is in good quality and can be utilized 
for the repairs.  Once all piles have been selected and separated from 
those scheduled for disposal, a final inspection shall be made with the 
Contracting Officer's Representative (COR) prior to re-use or disposal and 
a Salvaged Pile Quantity List shall be provided to the Contracting Officer 
for locations in which the piles will be utilized.  

1.3   DELIVERY, STORAGE, AND HANDLING

Handle and store salvaged piles until they can be reinstalled.  Special 
care shall be taken in supporting all piling to prevent excessive bending 
stresses in the members.  All members shall be carefully handled without 
dropping, breaking of outer fibers, and penetrating the surface with 
tools.  Peaveys, cant hooks, pikes, and other pointed tools shall not be 
used in handling the material.  Refer to general manufacture's 
recommendations for handling and transporting composite material.

PART 2   PRODUCTS

Not Used.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Salvaged Composite Piles

Install and utilize salvaged composite piles in accordance with Section 
35 59 13.14 20 POLYMERIC FENDER PILES.

       -- End of Section --
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SECTION 35 59 13.19 21

SQUARE-TYPE RUBBER MARINE FENDERS
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 B18.22.1 (1965; R 2008) Plain Washers

ASTM INTERNATIONAL (ASTM)

ASTM A 307 (2012) Standard Specification for Carbon 
Steel Bolts and Studs, 60 000 PSI Tensile 
Strength

ASTM A47/A47M (1999; R 2009) Standard Specification for 
Ferritic Malleable Iron Castings

ASTM D 1171 (1999; R 2007) Rubber Deterioration - 
Surface Ozone Cracking Outdoors or Chamber 
(Triangular Specimens)

ASTM D 2000 (2008) Standard Classification System for 
Rubber Products in Automotive Applications

ASTM D 395 (2003; R 2008) Standard Test Methods for 
Rubber Property - Compression Set

ASTM D 412 (2006ae1e2) Standard Test Methods for 
Vulcanized Rubber and Thermoplastic 
Elastomers - Tension

ASTM D 471 (2006; R 2008) Standard Test Method for 
Rubber Property - Effect of Liquids

ASTM D 573 (2004) Standard Test Method for Rubber - 
Deterioration in an Air Oven

ASTM D 575 (1991; R 2007) Rubber Properties in 
Compression

ASTM D 624 (2000; R 2007) Tear Strength of 
Conventional Vulcanized Rubber and 
Thermoplastic Elastomers

ASTM D 746 (2007) Standard Test Method for 
Brittleness Temperature of Plastics and 
Elastomers by Impact
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U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-PRF-907 (Rev F) Antiseize Thread Compound, High 
Temperature

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.  The following shall be submitted in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data
Fender
Threaded Rods; G
Hardware

SD-05 Design Data
Reaction--energy--percent compression curve
Dimension
Fender material specifications
Design calculations

SD-06 Test Reports
Minimum Tensile Strength
Shore Hardness (Durometer)
Modulus at 400 Percent Elongation
Maximum Compression Set
Tear Resistance
Minimum Elongation
Ozone Resistance
Low Temperature Impact Resistance
Water Absorption
Heat Resistance
Compression Deflection Resistance
Fender Compression Test
Angular Fender Compression Test

  Tests shall have been performed on the specified fender within 5 
years of submittal of the reports for approval.  Test reports 
shall be accompanied by notarized certificates from the 
manufacturer certifying that the tested material is of the same 
type, quality, manufacture and make as that proposed to be 
supplied.

SD-08 Manufacturer's Instructions
Installation Instructions

1.3   DELIVERY HANDLING AND STORAGE

Fenders shall be undamaged when delivered and shall be handled and stored 
so as to prevent damage, such as bending or abrading end fittings, cutting 
of rubber, or damage to coating of hardware.  Protect fenders from exposure 
to damaging liquids, oils, greases and extended exposure to sunlight.
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PART 2   PRODUCTS

2.1   CONFIGURATION

Fender shall be extruded and shall be continuous in the length indicated.  
The fenders shall have a truncated "A" cross section shape and be attached 
to the structure at the base, the widest dimension, of the square.  The 
connecting hardware shall be fully exposed.  No encased hardware or molded 
fenders shall be allowed.  The fender and hardware shall be designed and 
factory tested to the loads per linear foot of fender specified in 
paragraph entitled "PERFORMANCE," for angles of approach of 0 and 15 degrees.  
Fender anchor bolts and method of anchorage shall be of the size and 
spacing required by the manufacturer's design and testing; however, the 
size and spacing of anchor bolts indicated on the drawings shall be 
construed to be the minimum required, unless exceeded by the requirements 
of the fender manufacturer's design.

2.2   ELASTOMER

The elastomer shall be the ethylene propylene dimonomer (EPDM), as 
specified in ASTM D 2000, with the following properties:

ELASTOMER PROPERTY REQUIREMENTS

         Minimum Tensile Strength                2000 psi
         (ASTM D 412)

         Shore Hardness (Durometer)              70 + 5
         (ASTM D 412)

         Modulus at 400 Percent Elongation       900 psi
         (ASTM D 412)

         Maximum Compression Set                 25 Percent
         (ASTM D 395 Method B,
         Maximum Percent 22 Hr. at 158 Degrees F

         Tear Resistance                         200 lb/in.
         (ASTM D 624; DIE B Min. 150 lb/in)

         Minimum Elongation                      300 Percent
         (ASTM D 412)

         Ozone Resistance                        80 H +
         (ASTM D 1171 Exposure Method B;
         70h Bent Loop at 100 Degrees F; 50pphm)

         Low Temperature Impact Resistance       -40 Degrees F
         (ASTM D 746 Procedure B;
         Non-Brittle at -67 Degrees F)

         Water Absorption                        10.0 Percent
         (ASTM D 471 Method B;
         70h at 212 Degrees F.;
         Volume Change +5 Percent

         Heat Resistance                         Shall exceed
         (ASTM D 573; 70h at 212 Degrees F        requirements
         Ch Tensile, Elong. -25 Percent,
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ELASTOMER PROPERTY REQUIREMENTS
         Hardness +10

         Compression Deflection Resistance       Shall exceed
         (ASTM D 575 Method B;                   requirements
         3 S Dwell at 73 Degrees F

2.3   HARDWARE

2.3.1   Plates and Angles

ASTM A36, for steel for plates, angles, and miscellaneous hardware required 
to attach the fenders to the structure.

2.3.2   Nuts, Bolts, and Washers

ASTM F 593 or ASTM F 594, Group 2 (316 alloy) stainless steel for nuts and 
bolts.  ASME B18.22.1 for washers, except fabricate washers of 316 alloy 
stainless steel.

2.3.3   Antiseize Compound

MIL-PRF-907.

2.4   PERFORMANCE

When vertically compressed by a plate extending the full length and width 
of a one foot section of the fender, the fender shall absorb  8500 foot 
pounds of energy +10 percent when 40 percent compressed (i.e., to a 
dimension of 40 percent of its original height) with a corresponding load 
of not more than 47,000 pounds +10 percent.

2.4.1   FENDER COMPRESSION TEST

Compress fender between two parallel flat plate surfaces to a compressed 
dimension of 47.5 percent of its original height.  Record load and the 
corresponding deflection at 1/4 inch increments and plot as a graph of load 
versus deflection.  The Load-Deflection curve shall then be integrated to 
generate an Energy-Deflection curve for the fender.  After compression of 
the fender to 47.5 percent of its original height, the fender shall be 
rebound to 98 percent of its original height within ten minutes after the 
load is removed.

2.4.2   ANGULAR FENDER COMPRESSION TEST

Compress fender between two flat plate surfaces, at an angle of 15 degrees 
to each other, to a compressed dimension of 40 percent of its original 
height.  Record load and the corresponding deflection at 1/4 inch 
increments and plot as a graph of load versus deflection.  The 
Load-Deflection curve shall then be integrated to generate an 
Energy-Deflection curve for the fender.  After compression of the fender to 
47.5 percent of its original height, the fender shall rebound to 98 percent 
of its original height within 10 minutes after the load is removed.

2.4.3   Threaded Rods, Bolts, & Nuts 

Provide bolts ASTM A 307, Grade C, ASTM A 36/A 36M or ASTM F 1554, Grade 
36; for bolts, anchor rods, and end threaded rods.  The bolt heads and the 
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nuts of the supplied fasteners must be marked with the manufacturer's 
identification mark, the strength grade and type specified by ASTM 
specifications.  Provide timber connectors and other metal fastenings of 
type and size indicated on the drawings.  

Score exposed threads or provide other measures to ensure nuts do not back 
off.

2.4.3   Nuts

ASTM A 563, Grade and Style for applicable ASTM bolt standard recommended.

2.4.4   Lag Bolts

Provide bolts ASTM A 307, Grade A.

2.4.5   Screw Withdrawal

 350 lbs in accordance with ASTM D6117.

2.1.2.2   Nails

Use nails of standard form ASTM F 1667.

2.4.6   Nail Withdrawal

 150 lbs in accordance with ASTM D6117.

2.4.7   Washers

Provide cast-iron ogee conforming to ASTM A48/A48M, malleable iron washers 
shall conform to ASTM A47/A47M, plate or cut washers shall conform to 
ASTM F844.  Provide "Dock Washers" for all "oversized" holes.

2.4.8   Concrete Anchors

Refer to Specification SECTION 05 13 00.20 21 "POST-INSTALLED CONCRETE 
ANCHORS" for concrete adhesive anchor material requirements.t

PART 3   EXECUTION

3.1   INSTALLATION

Install the fenders in the position and at the spacing indicated on the 
drawings.

3.1.1   Antiseize Compound

Coat threads of bolts prior to applying washers and nuts.  Recoat bolt 
thread projection beyond nut after tightening.

3.1.2   Manufacturer's Recommendations

All fenders, fender panels, and chain brackets to be installed in 
accordance with manufacturers recommendations using stainless steel grade 
316 embedded cast-in anchors, anchor bolts and washers.  Anchor bolt 
dimensions, quantities and locations shown are the minimum acceptable.
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3.1.3   Clash Prevention

Coordinate with fender supplier, steel reinforcement fabricator, precast 
concrete supplier and formwork supplier to avoid clashes between anchors 
and reinforcement.

        -- End of Section --
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	DIVISION 06 - WOOD, PLASTICS, AND COMPOSITES
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	31 36 20.21 - POLYMERIC MARINE MATTRESS
	PART 1   GENERAL
	1.1   SUMMARY
	1.2   UNIT PRICES
	1.2.1   Stone Base Material
	1.2.1.1   Payment
	1.2.1.2   Measurement
	1.2.1.3   Unit of Measure


	1.3   REFERENCES
	1.4   DEFINITIONS
	1.4.1   Polymeric Marine Mattress
	1.4.2   Geogrid
	1.4.3   Minimum Average Roll Value
	1.4.4   True Tensile Modulus in Use
	1.4.5   Junction Strength
	1.4.6   Flexural Stiffness also known as Flexural Rigidity
	1.4.7   Resistance to Installation Damage
	1.4.8   Resistance to Long Term Degradation
	1.4.9   Ultraviolet Stability

	1.5   SUBMITTALS
	1.6   QUALITY ASSURANCE
	1.6.1   Samples

	1.7   DELIVERY, STORAGE, AND HANDLING

	PART 2   PRODUCTS
	2.1   MATERIALS
	2.1.1   Geotextile Filter Fabric
	2.1.2   Stone Fill Material
	2.1.3   Marine Mattress
	2.1.3.1   Structural Geogrid
	2.1.3.2   Mechanical Connection Elements
	2.1.3.3   Marine Mattress Stone Fill

	2.1.4   Stone Fill and Mattress Stone Fill


	PART 3   EXECUTION
	3.1   EXAMINATION
	3.2   FABRICATION AND FILLING OF MARINE MATTRESSES
	3.3   FOUNDATION PREPARATION
	3.3.1   GEOTEXTILE FABRIC PLACEMENT
	3.3.1.1   Buoyancy
	3.3.1.2   Overlapping

	3.3.2   STONE FILL MATERIAL PLACEMENT

	3.4   Geotextile Underlayer
	3.5   MARINE MATTRESS INSTALLATION
	3.6   REPAIR


	31 62 21 - COMPOSITE SHEET PILES
	PART 1   GENERAL
	1.1   REFERENCES
	1.2   SUBMITTALS
	1.3   REQUIREMENTS
	1.3.1   Basis of Bids

	1.4   DELIVERY AND STORAGE
	1.5   QUALITY ASSURANCE
	1.5.1   Composite Sheet Piles
	1.5.2   Qualifications of Supplier
	1.5.2.1   Material Certificates


	1.6   EQUIPMENT
	1.6.1   Pile Driving Equipment


	PART 2   PRODUCTS
	2.1   COMPOSITE SHEET PILES
	2.1.1   Resin
	2.1.2   Fiber Reinforcement
	2.1.3   Dimensional Requirements
	2.1.4   Configuration
	2.1.5   Material Properties

	2.2   STEEL PLATES
	2.3   BOLTS, NUTS, AND WASHERS

	PART 3   EXECUTION
	3.1   INSTALLATION
	3.1.1   Pile Hammer
	3.1.2   Templates
	3.1.3   Pile Driving
	3.1.4   Splicing
	3.1.5   Cutting
	3.1.6   Alkali Protective Coating

	3.2   INSPECTION
	3.2.1   Inspection of Driven Piling
	3.2.1.1   Tolerances in Driving


	3.3   Rejection of Sheets Due to Damage
	3.4   TESTS, INSPECTIONS AND VERIFICATIONS


	31 62 22.21 - TEMPORARY TURBIDITY CURTAIN
	PART 1   GENERAL
	1.1   DEFINITION
	1.2   SUBMITTALS
	1.3   ENVIRONMENTAL PROTECTION REQUIREMENTS

	PART 2   PRODUCTS
	2.1   Turbidity Curtain
	2.1.1   Environmental Loading


	PART 3   EXECUTION
	3.1   Deployment of the Turbidity Curtain
	3.2   Monitoring
	3.3   Lights


	31 62 22 - SOIL CURTAIN GROUTING BY PRESSURE INJECTION
	PART 1   GENERAL
	1.1   REFERENCES
	1.2   DESCRIPTION
	1.3   DEFINITIONS
	1.3.1   Monitor
	1.3.2   High-Pressure Grouting

	1.4   QUALITY ASSURANCE
	1.5   SUBMITTALS
	1.6   JOB CONDITIONS
	1.6.1   Job Responsibilities
	1.6.2   Underground Utilities
	1.6.3   Existing Structures
	1.6.4   Water Table
	1.6.5   Soil Types and Properties
	1.6.6   Product Delivery, Handling, and Storage


	PART 2   PRODUCTS
	2.1   GROUT MIX MATERIALS
	2.1.1   Portland Cement
	2.1.2   Water
	2.1.3   Admixtures

	2.2   MIXES
	2.3   HIGH-PRESSURE GROUTING EQUIPMENT
	2.3.1   General
	2.3.2   Drilling Equipment
	2.3.3   Grout Monitors
	2.3.4   Grout Mixing and Injection Equipment


	PART 3   EXECUTION
	3.1   General
	3.2   INSTALLATION OF HIGH-PRESSURE GROUT
	3.2.1   Underwater Monitoring of Grout Placement
	3.2.1.1   Underwater Gap Sealant


	3.3   INITIAL TEST PROGRAM
	3.4   QUALITY CONTROL TESTING
	3.5   INSPECTION


	31 62 23.21 - FILLING OF VOIDS BY POLYURETHANE FOAM INJECTION
	PART 1   GENERAL
	1.1   UNIT PRICES
	1.1.1   Measurement
	1.1.2   Payment
	1.1.2.1   Polyurethane Foam Unit Price


	1.2   REFERENCES
	1.3   GENERAL CONDITIONS
	1.4   SUBMITTALS
	1.5   QUALITY ASSURANCE
	1.5.1   Bench Marks

	1.6   DELIVERY, STORAGE, AND HANDLING
	1.6.1   Polyurethane Resin

	1.7   ENVIRONMENTAL REQUIREMENTS

	PART 2   PRODUCTS
	2.1   EXECUTING EQUIPMENT
	2.1.1   Mobile Pumping Unit
	2.1.2   Material Pressure and Temperature Controls
	2.1.3   Monitoring Equipment
	2.1.4   Miscellaneous

	2.2   POLYURETHANE FOAM MATERIAL
	2.2.1   Mixing of the Polyurethane Resin

	2.3   TESTS, INSPECTIONS, AND VERIFICATIONS
	2.3.1   Daily Report
	2.3.2   Compressive Strength
	2.3.3   Expansion Free Rise


	PART 3   EXECUTION
	3.1   PROTECTION OF EXISTING STRUCTURES
	3.1.1   Existing Condition Surveys

	3.2   POLYURETHANE RESIN INJECTION
	3.2.1   Void Inspection
	3.2.1.1   Additional Holes For Injection

	3.2.2   Filling of Voids

	3.3   PRODUCTION SAMPLING AND TESTING
	3.3.1   Field Test Specimens
	3.3.1.1   Compressive Strength
	3.3.1.2   Volumetric Expansion
	3.3.1.2.1   Laboratory Verification
	3.3.1.2.2   In Field Verification





	31 63 26.00 60 - HELICAL PILE FOUNDATIONS
	PART 1   GENERAL
	1.1   SUMMARY
	1.2   CRITERIA FOR BIDDING
	1.3   REFERENCES
	1.4   DEFINITIONS
	1.5   DESIGN AND PERFORMANCE REQUIREMENTS
	1.6   SUBMITTALS
	1.6.1   Evidence of Installation Contractor's Competence
	1.6.2   Evidence of Pile Designer's Competence
	1.6.3   Pile Designer's Certificate of Professional Liability Insurance
	1.6.4   Evidence of Pile Manufacturer™s competence and capability
	1.6.5   Design Documentation Submittals


	PART 2   QUALITY CONTROL
	2.1   Pile Installation Supervision
	2.2   Preconstruction Meeting

	PART 3   PILE INSTALLATION
	3.1   Pile Installation Procedures
	3.1.1   Government Notification of Pile Installation
	3.1.2   Utility Location
	3.1.3   Jobsite Safety and Maintenance
	3.1.4   Pre-Drilling
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	DIVISION 32 - EXTERIOR IMPROVEMENTS
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