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Part 5 
 
D50 ELECTRICAL  


SYSTEM DESCRIPTION 
This project includes the construction of buildings and structures as listed below.  Refer to site plans 
for building locations. 


Demolish the existing system and provide new in its entirety 


Provide an interior electrical system consisting of Service Entrance Wiring and Equipment, 
Distribution and Lighting Panelboards, Dry Type Transformers, Conduits, Feeder and Branch Circuits, 
Motor Control Equipment,[Lighting and Branch Wiring, Communications, Security and Alarm Systems, 
Emergency Generator, Emergency Lighting and Power, Grounding, including accessories and 
devices as necessary and required for a complete and usable system.  This section covers 
installations out to the building 5 foot (1.5 meter) line. 


Each building shall have a single] utility service with radial power distribution. 


Select electrical characteristics of the power system to provide a safe, efficient and economical 
distribution of power based upon the size and types of electrical loads to be served.  Use distribution 
and utilization voltages of the highest level that is practical for the load to be served. 


Provide a minimum of 25% spare circuit and load capacity at all levels of the power distribution 
system including any stand-by power systems. 


The interior distribution system shall consist of insulated conductors in conduit. 


GENERAL SYSTEM REQUIREMENTS 
Provide an Electrical System complete in place, tested and approved, as specified throughout this 
RFP, as needed for a complete, usable and proper installation. All equipment shall be installed per 
the criteria of PTS Section D50 and the manufacturer’s recommendations. Where the word "should" is 
used in the manufacturer’s recommendations, substitute the word "shall". 


This section of the RFP includes all electrical work on or within the building out to the five (5) foot line.  
Electrical site work outside the five (5) foot line is covered in section G40. 


SUSTAINABILITY 
 Provide electrical systems and components that support project sustainability and energy goals. 


ANTITERRORISM 
 Provide bracing of electrical equipment which is suspended and weighs more than 31 pounds. 


SEISMIC BRACING 
 Bracing of electrical equipment to resist seismic events is not required based on site seismic design 
criteria and building importance factor. 


ELECTRICAL TESTING 
 New electrical equipment shall be tested in accordance with NETA acceptance testing specifications.  
Existing electrical equipment remaining in service shall be tested in accordance with NETA 
maintenance testing specifications. 
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COMMISSIONING 
 Commission all systems in accordance with RFP Part 3 Chapter 2, Section 01 33 29.05 20 
Sustainability Requirements for Design Build and UFC 01-200-02 High Performance and Sustainable 
Buildings. 


   D5010 ELECTRICAL SERVICE AND DISTRIBUTION  


   D501001 MAIN TRANSFORMERS  


Main transformer(s) are defined in Section G40, Site Electrical Utilities. 


   D501002 SERVICE ENTRANCE EQUIPMENT  


All service into the facility shall be underground. 


Provide a switchboard as service equipment. Provide each switchboard with digital metering.  


   D501003 INTERIOR DISTRIBUTION TRANSFORMERS  


Provide dry type transformers to step down secondary voltages for general purpose outlets and other 
low voltage equipment.  


   D501004 PANELBOARDS  


Provide distribution and branch circuit panelboards to serve loads as required.  


   D501005 ENCLOSED CIRCUIT BREAKERS  


Provide enclosed circuit breakers for rooftop devices.  


   D501006 MOTOR CONTROL CENTERS  


Provide motor control centers or individual motor starters with disconnect switches(depending on 
quantity and location of motor loads. Provide variable speed drives for motor controls as required by 
mechanical equipment. Provide all circuits and connections for motors.  


   D501090 OTHER SERVICE AND DISTRIBUTION  


Provide transient voltage surge protective devices (SPD) at service entrance locations. 


Provide a complete system of feeder bus from entrance switch board to substation equipment feeder  
systems. 


Busway shall be copper. 


   D5020 LIGHTING AND BRANCH WIRING  


Provide electrical connections for all systems requiring electrical service. 


Provide lighting and general purpose receptacles throughout all spaces as required. 
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Provide dedicated circuits and connections for the following special outlets: communication/telephone 
equipment and offices needing dedicated and/or isolated service. 


   D502001  BRANCH WIRING  


All branch wiring shall be insulated conductors in conduit. EMT conduit shall be used for interior 
circuits not susceptible to damage. IMC conduit shall be used in these damage prone areas. RGS 
conduit shall be used exclusively for outdoor applications or where moisture level is above normal. 


   D502002 LIGHTING EQUIPMENT  


Provide a complete lighting system consisting of exit and emergency lighting and area lighting 
consisting of high intensity discharge lighting including switches and automatic controls including 
occupancy sensors,vacancy sensors, daylighting controls, automatic lighting shutoff systems and 
dimming systems. 


   D5030 COMMUNICATIONS AND SECURITY  


The Room Requirements Section identifies locations for communications and security systems and 
equipment, unless noted otherwise in the following sub-elements.  


   D503001 TELECOMMUNICATIONS SYSTEMS  


Provide a complete building entrance facility, backbone distribution system, and horizontal distribution 
system including, but not necessarily limited to, all wiring pathway systems, grounding, backboards, 
connector blocks, protectors for all copper service entrance pairs, patch panels, fiber optic distribution 
panels, terminators for all fiber optic cables, outlet boxes, telephone jacks, data jacks, and cover 
plates. 


Provide Category 6 Unshielded Twisted Pair (UTP) copper cable for horizontal voice and data cables. 


Secret Internet Protocol Router Network (SIPRNET) is a project requirement. Provide a Protected 
Distribution System (PDS) as required. Provide outlets in accordance with the Room Requirements. 


   D503002 PUBLIC ADDRESS SYSTEMS  


Interface the Public Address System with the Mass Notification System.  


   D503004 TELEVISION SYSTEMS  


Provide a CCTV system for training purposes including, but not necessarily limited to, cable 
supporting structures, including equipment racks, empty conduits with pull strings, junction boxes, 
outlet boxes, outlet connectors, and cover plates. 


Provide a CATV system consisting of empty raceways and outlet boxes to enable system installation 
by the commercial CATV supplier. 


Conduct CATV testing at each of the following points in the system: 


Furthest outlet from each communications closet. A random sampling of 25 percent of the outlets from 
each communication closet as designated by the Contracting Officer 
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   D503005 SECURITY SYSTEMS  


An Electronic Security System (ESS) is the integrated electronic system that encompasses one or 
more of the following subsystems; access control system (ACS), intrusion detection system (IDS), 
and closed circuit television (CCTV) systems for assessment of alarm conditions. 


The ESS for this project shall meet requirements of UFC 4-021-01NF, Security Engineering Electronic 
Security Systems and Intelligence Community Standard (ICS) Number 705-1SECNAV M-5510.36 
Department of Navy Information Security Program OPNAV Instruction 5530-13C Department of the 
Navy Physical Security Instruction for Conventional Arms, Ammunition, and ExplosivesJFAN 6/9 
Manual Physical Security Standards for Special Access Program Facilities and consist of an ACS and 
an IDS and a CCTV system. 


Provide an ESS consisting of empty raceways with pull strings, outlet boxes, cover plates, and 
associated power outlets to enable system installation by the ESS supplier. 


   D503090 OTHER COMMUNICATIONS AND ALARM SYSTEMS  


   D503095 AUDIO VISUAL SYSTEMS 
 


Provide a complete and operable A/V system with equipment that shall include, but is not limited to:  
infrastructure consisting of conduit, boxes, receptacles, jacks and wiring, intercom/sound systems, 
interactive display boards, flat screen TV's, projectors, video teleconferencing system(s), interactive 
wall systems and CCTVs, computer interfaced systems, and associated interconnections as required 
by the End User. All A/V equipment shall be industry standard and most current generation 
technology at the time of installation. 
 
Provide system if used in training area or conference room. 
 
Under the construction contract, the general contractor shall be responsible for coordinating specific 
design requirements with the end user/Command IT personnel, providing equipment specifications, 
and procurement and installation of the Audiovisual (A/V) equipment, using NETWARCOM's Best 
Value practices. As required, the contractor shall obtain services of an Audio Visual Certified 
Technical Specialist Designer (CTS-D) to design and specify the A/V equipment. 
 
A/V equipment will not be funded as part of the FF&E Package. 
A/V package will be funded by the user as a planned modification or Budget Submitting Office 
sponsoring the user (per OPNAVINST 11010.20H draft Appendix D as voice/video/data equipment. 
The A/V Equipment will be identified as a separate line item, and priced separately from the FF&E. 
 
A/V Equipment including electronics potentially connected to data/IT, shall be coordinated with 
Telecommunications design and shall be NMCI certified. See NMCI certified device list. 
 
Refer to Room Requirements for general guidance on Audio Visual equipment. 
Refer to E10 and E20 for coordination with Interior Design. 
 
The Mass Notification System shall have the capability to override the A/V intercom/sound systems.  


   D5090 OTHER ELECTRICAL SERVICES  


   D509001 GENERAL CONSTRUCTION ITEMS (ELECTRICAL)  


Provide General Construction Items (Electrical) including, but not necessarily limited to, all 
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connections, fittings, boxes and associated equipment needed by this and other sections of this RFP 
as required for a complete and usable system. 


Conduits, cable trays and busways that penetrate fire-rated walls, fire-rated partitions, or fire-rated 
floors shall be firestopped in accordance with Section C10, Interior Construction.  


   D509002 EMERGENCY LIGHTING AND POWER  


Provide power and wiring for emergency lights and exit lights throughout the facility. 


Emergency lighting in finished space shall use battery supported emergency ballasts in conjunction 
with normal lighting fixtures. 


Emergency lighting in non finished spaces shall use stand alone emergency lighting units. 


Emergency lighting units shall include self testing and diagnostic control. 


   D509003 GROUNDING SYSTEMS  


Provide a complete grounding system for the facility electrical and telecommunications systems.  


   D509004  LIGHTNING PROTECTION  


Provide a complete lightning protection system with a UL Lightning Protection Inspection Certificate 
certified to UL 96A, including, but not necessarily limited to, strike termination devices, conductors, 
ground terminals, interconnecting conductors, surge protective devices, and other connectors and 
fittings required for a complete and usable system. 


Lightning Protection Systems shall not void the roof warranty. 


   D509005 ELECTRIC HEATING  


Provide power wiring and connections as required for all electric heating systems and equipment.  


   D509006 ENERGY MANAGEMENT CONTROL SYSTEM  


Provide power wiring and connections as required for all systems and equipment including HVAC 
equipment. Coordinate connection requirements with switchgear and pad mounted transformer kWH 
metering.  


    


 
--End of Section-- 
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Part 5 
 
E20 FURNISHINGS  


SYSTEM DESCRIPTION 
Furnishings shall include fixed furnishings as part of the Structural Interior Design (SID) and the 
design and documentation of the movable furnishings, the Furniture, Fixtures, and Equipment (FF&E) 
Package and Audio/Visual (A/V) Equipment Package. 


The design and documentation of both shall be funded as part of the construction contract.  The 
purchase and installation of the FF&E and A/V Packages shall be funded separately as part of 
Collateral Equipment. 


The movable furniture and furnishings (FF&E) for this facility may include, but are not limited to 
movable furniture systems,  freestanding furniture, area/accent rugs, artwork, appliances, flat screen 
TVs (not connected to data), accessories, shop equipment, fire extinguishers, specialty equipment 
(specified by the Activity) and other miscellaneous items to support facility functions. 


The Government FF&E budget on the Bid Schedule/Price Proposal Form is $3,070,000 and does 
NOT include the Contractor’s Handling and Administration Rate (HAR).  This Government FF&E 
budget shall not be altered by Contractors during the bid process.  


Fixed furnishings (items that are fixed to the structure), such as specialty equipment, drying cages, 
weapon racks, lockers, fixed shelving, fixed display furnishings, marker boards, cork boards, 
motorized projection screens, blinds/shades, etc. are part of the construction contract.  


The Audio Visual (AV) Equipment will be identified as a separate line item, priced separately from the 
FF&E and funded as a planned modification.  The A/V Package must include shipping, freight, 
handling, installation, applicable state sales tax, and the Prime Contractor's A/V Handling and 
Administration Rate (HAR) percentage as applied to the final A/V total cost.  Refer to Part 3 Section 
E10 of this RFP. 


GENERAL SYSTEMS REQUIREMENTS 
Design and provide fixed and movable furnishings for all areas as developed during Activity 
programming and as indicated in the Room Requirements (refer to Part 3 Section 5 of this RFP) and 
other portions of this RFP to provide a fully usable and complete facility.  Design a complete FF&E 
package and A/V package and prepare supporting plans and procurement data.   The design, 
procurement, and installation of the A/V package shall comply with all of the same requirements as 
those defined for the FF&E package in this specification section.  FF&E and A/V items identified in 
this RFP are to be used as a guideline to assist in establishing the minimum facility requirements and 
do not relieve the Contractor's Interior Designer and CTS-D from developing a complete design 
package that incorporates ALL of the Activity’s FF&E and A/V requirements determined during the 
design process.  Design per specific UFC (i.e. Youth center, BEQ, etc) and in conjunction with UFC 
03-120-10, Interior Design. 


The contractor shall have an Interior Designer with a minimum of one of the following credentials:  
National Council for Interior Design Qualification (NCIDQ) certification or state and/or jurisdiction 
Interior Design Certification, Registration, or License.  This same Interior Designer must prepare both 
the SID and the FF&E Package, attend and participate, in entirety, all kick-off meetings, existing site 
visits, design meetings, to include, but not limited to, design charrettes, concept design workshops, 
and review meetings to develop the building design, floor plan, and the FF&E package.  
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When A/V is required, or other specialty equipment, i.e. shop, kitchen, fitness, high density storage, 
etc., is required in the project, the Contractor shall obtain the services of the appropriate Equipment 
Specialists to specify the specialty equipment.   


A Certified Technology Specialist-Design (CTS-D) is required for the design and preparation of A/V 
packages.  The CTS-D shall attend and participate, in entirety, all design meetings, to include, but not 
limited to, design charrettes, concept design workshops, and review meetings to develop the floor 
plan and the A/V package.  The NAVFAC approved Specialist(s) shall provide separate Best Value 
Determinations (BVDs) for this equipment, if required by NAVFAC.   


The Contractor's Interior Designer and CTS-D, the Design Firm Owner(s), and any Specialists shall 
not have any affiliation with the products specified.  The NAVFAC Interior Designer reserves the right 
to approve/disapprove the qualifications of the Contractor's Interior Designer. 


The A/V package shall be designed and incorporated into the FF&E package by the Contractor’s ID 
and A/V CTS, as required.  [The A/V package must be prepared by the A/V CTS as a separate 
package.  Provide A/V floor plans indicating equipment locations and A/V riser diagrams for all A/V 
systems and coordinate equipment locations and power requirements with power plans. The Final 
FF&E and A/V packages shall utilize the most current generation technology. All fixed and movable 
furnishings and A/V selections and designs shall be closely coordinated with Parts 3 and 4 Sections 
C10, C30, E10, D50, and all other parts of this RFP. The FF&E and A/V packages shall be fully 
integrated with the design, construction, and schedule of all building finishes and all building systems 
(HVAC, Plumbing, Fire Protection, Communications, Electrical, Data, Architecture, etc.). All outlets, 
switches, thermostats, etc. shall be fully accessible.  All sprinkler heads, fire extinguishers, ADA, etc., 
clearances shall be accommodated. The Contractor's Interior Designer and equipment specialists 
shall be responsible for designing and providing specifications for procurement of all FF&E, A/V and 
specialty equipment, to include delivery and installation, for the facilities built under this contract as 
directed by the NAVFAC Interior Designer.    


FF&E specifications shall be based on NAVSUP Blanket Purchase Agreements (BPA's), GSA 
schedules, and other Federal contracts and complying with priorities found in FAR Part 8.404.  The 
utilization of the current NAVSUP BPA list is required for BVD Analysis Request for Pricing.  The 
current NAVSUP BPA list shall be provided by the NAVFAC Interior Designer. 


All fixed and movable furnishings and A/V selections shall be closely coordinated with the final 
construction documents and interior finishes.  Per UFC 3-120-10, the FF&E includes the design, 
selection, specification, color coordination and procurement documentation of the required items 
necessary to meet the functional, operational, sustainability, and aesthetic needs of the facility. The 
FF&E package shall be fully integrated with the design, construction, and schedule of all building 
finishes and all building systems (HVAC, Plumbing, Fire Protection, Communications, Electrical, 
Data, Architecture, etc.). All outlets, switches, thermostats, fire extinguishers, etc. shall be fully 
accessible.  All sprinkler heads, fire extinguishers, ADA, etc., clearances shall be accommodated.  


The FF&E and A/V packages shall be fully integrated into the design and construction schedule for 
the building. All submittal due dates for the SID , A/V and FF&E shall be reflected in the Contractor’s 
construction schedule.  Changes to the SID or FF&E schedule shall be submitted to the government 
Interior Designer for approval.  The Final FF&E package shall be submitted no later than 9 
months prior to building completion. 


INTERIOR DESIGN SUBMITTAL AND MEETING REQUIREMENTS 
STRUCTURAL INTERIOR DESIGN (SID)  
The SID submittal process shall begin following the award of the RFP.  The SID submittal shall 
include Interior Design programming documents, FF&E Floor Plans, and exterior & interior finish/color 
and material sample boards and binders.  Refer to this RFP Part 4 Section Z10 General Performance 
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Technical Specifications and Part 2 UFGS Section 01 33 10.05 20, Design Submittal Procedures. 


 The Contractor’s Interior Designer shall document and submit minutes of all meetings and phone 
calls to the NAVFAC Interior Designer within 7 days of each occurrence. 
 


Provide the following SID meetings and submittals; 


a. Concept Design Workshop (CDW) (10%-15%) or Initial Design Meeting:  The 
Contractor's Interior Designer shall meet with the Activity  to develop the Interior Design 
SID programming documents, which will include a preliminary Furniture and Equipment 
Plan and the FF&E Summary List.  The Contractor's Interior Designer shall conduct in-
depth room by room interviews to confirm Activity requirements (SID, FF&E, A/V, etc.) for 
the new facility(s).  These interviews shall occur during the CDW and will include building 
walk-thru(s) at the Activity’s current location and/or similar facility(s), if possible.   


 
b. Design Development (35%-50%) Submittal:  The Contractor's Interior Designer shall 


provide a conceptual Finish Schedule, proposing finish materials to be used in all spaces.  
The Furniture and Equipment Plan, FF&E Summary List, and a preliminary Cost Estimate 
should be further developed and included in this submittal. 


 
c. SID "Over the Shoulder" Review:  Prior to the Prefinal (100%) Submittal, the Contractor's 


Interior Designer shall meet with the NAVFAC Interior Designer for an "over-the-
shoulder" review meeting to present a minimum of three (3) options for the interior 
building finishes/colors/materials.  Manufacturer choices and cost range of materials shall 
be pre-approved by the Contractor to prevent any substitutions during the submittal 
process.  Finish option samples for NAVFAC review shall be clearly labeled and in a 
"loose" format for preliminary approval prior to the presentation to the Activity. Options 
shall include manufacturer's label/specifications/data sheets.  The over-the-shoulder 
review meeting shall be held at NAVFAC MIDLANT, located in Norfolk, VA OR via 
conference call. 


 
d. SID Presentation to Activity:  The Contractor’s Interior Designer shall present a minimum 


of two (2NAVFAC Interior Designer-approved options for the interior building 
finishes/colors/materials to the Activity for approval.  Finishes shall display manufacturer's 
label/specifications and be presented in a "loose" format for approval. The meeting shall 
be held at the Activity.  Photos documenting the selected finish option and preliminary 
finish schedule for that option shall be emailed to the NAVFAC ID within 7 business days. 


 
e. Prefinal (100%) Submittal:  The Contractor's Interior Designer shall submit the Activity-


approved interior building finishes/color/material selections.   These drawings and all 
approved finishes shall be submitted in 8-1/2" x 11" binder format, using heavy duty 
plastic sheet protectors.   three (3) sets of the Prefinal SID Binder Submittal shall be 
distributed to the NAVFAC Project Manager/Interior Designer, FEAD/ROICC and the 
Activity. 


 These finish options shall be documented and submitted for review and approval as 
follows: 


 
 Submittal to NAVFAC Project Manager for distribution to the NAVFAC Interior Designer: 
 
 1.  Updated Furniture and Equipment Plan 
 2.  Floor Finish Plan(s) w/ floor patterns and accent wall locations 
 3.  Finish Legend 
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 4.  Finish Schedule 
 5.  Pre-Final Finish Selections and Physical Samples (photocopies of samples are   


 not acceptable.)  
 6. CD copy of submittal in binder  


 
  
 
 The Contractor’s Interior Designer shall provide at least two (2) sketches to show 


perspectives of the major areas of the interior.  The sketches should not be elaborate but 
must show the proposed form and massing, colors to be used and an indication of 
materials used. 


 
f. Final Submittal:   The Contractor's Interior Designer shall incorporate the final approved 


Furniture and Equipment Plan, Finish Schedule, Floor Finish Plan and Finish Legend into 
the Contractor's final drawing set.  These drawings and all approved finishes shall be 
submitted in 8-1/2" x 11" binder format, using heavy duty plastic sheet protectors.   three 
(3)sets of the Final SID Binder Submittal shall be distributed to the NAVFAC Project 
Manager/Interior Designer, FEAD/ROICC  and the Activity. 


 
 The Final Submittal shall include the following: 
 
 1.  Updated Furniture and Equipment Plan 
 2.  Floor Finish Plan(s) 
 3.  Finish Legend 
 4.  Finish Schedule 
 5.  Final Finish Selections and Samples 
 6. CD copy of submittal in binder 


 
SID CONSTRUCTION SUBMITTALS 


No substitutions shall be made to the SID finishes once they have been approved by NAVFAC during 
the design phase.  In the event that revisions may be required due to unforeseen conditions such as 
discontinued product, such revisions must be submitted to the FEAD/ROICC and NAVFAC Interior 
Designer for approval by the NAVFAC Interior Designer before substitutions can be made.  


INTERIOR PHOTOGRAPHY SUBMITTAL  


Upon completion of the FF&E installation, the contractor shall provide professional photography of the 
completed interior.  The photographer must be in the business of specializing in architectural and 
interior photography.  The submittal shall be a minimum of 6 photos per building or facility.  "Before" 
and "After" photos are required for all renovation projects.  Permission for publishing and using the 
photos by NAVFAC is required.  Images to be submitted on a CD as a JPEG or PDF with a resolution 
of no less than 300 dpi as well as 8x10 matte photographs.  The photographs shall be taken prior to 
occupancy and staged with accessories as needed.  Additional lighting may be needed to ensure 
quality images. 


FIXTURES, FURNISHINGS AND EQUIPMENT and AUDIO VISUAL 
(FF&E and A/V) 


The FF&E and A/V design process shall begin at the CDW and develop concurrently with the building 
design.  The submittals shall include fixtures, furnishings, and equipment specifications in accordance 
with the Activity requirements to produce an optimally functional facility.  FF&E are all items that are 
not fixed to the structure, but are fully integrated with the floor plan, building systems, and finishes.   
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Develop design as described and in accordance with the Activity requirements.  Include in the design 
all loose furnishings required to produce an optimum functional facility, consistent with quality 
commercial design.  This project also includes the preparation of specific detailed information for each 
selected item.  Each submittal shall demonstrate thorough interaction with the Activity requirements 
and complete coordination with the facility design and the SID.  


The Activity will supply the Contractor’s Interior Designer and CTS with a complete list of all existing 
FF&E and A/V, to include sizes, utility requirements, weight, etc., to be relocated to the new facility] 
The Contractor’s Interior Designer and CTS shall be responsible for inventorying existing FF&E and 
A/V to be relocated to the new facility and incorporating the existing FF&E and A/V into the FF&E 
plan.   


For all projects, including fast track projects, the contractor shall be responsible for sufficiently 
scheduling all SID/FF&E and A/V submittals early enough to obtain the required government 
approvals, and meet all ordering and installation lead times to complete the project by the contract 
completion date.  


These are minimum requirements and the Contractor shall be prepared to provide any/all additional 
meetings and submittals that may be necessary to support the Interior Design effort/FF&E and A/V 
coordination.  The Contractor’s Interior Designer and CTS shall document and submit minutes of all 
meetings and phone calls to the NAVFAC Interior Designer and Electrical Engineer within 7 days of 
each occurrence. 
 


Provide the following FF&E and A/V meetings and submittals; 


a. FF&E and A/V Requirements Meeting (Interior Design Orientation): This meeting shall 
occur at the CDW, PWD Portsmouth, VA or via conference call prior to the Design 
Development (35%-50%) Submittal and the development of the FF&E package.  The 
NAVFAC Interior Designer and NAVFAC Electrical Engineer will provide the Contractor's 
Interior Designer current sample documents to be used for the FF&E and A/V BVD 
Analysis solicitation package and submittals, review the Best Value Determination (BVD) 
process, discuss the number of Best Value Determinations required and discuss Blanket 
Purchase Agreement (BPAs), GSA or other mandatory sources to consider.     


 
b. FF&E "Over the Shoulder" Review: Prior to the FF&E Concept Presentation and Best 


Value Determination (BVD) Analysis the Contractor's Interior Designer and CTS shall 
meet with the NAVFAC Interior Designer and NAVFAC Electrical Engineer for an "over-
the-shoulder" review to present a minimum of two preliminary FF&E options and to 
discuss A/V options.  These can be presented in a "loose" format for preliminary approval 
prior to the Activity presentation.  The "over-the-shoulder" review meeting shall be held at 
PWD Portsmouth, VA or via conference call. 


 
c. FF&E and A/V Concept Presentation:  The Contractor's Interior Designer and CTS shall 


present the NAVFAC approved preliminary FF&E and A/V package to the Activity for 
approval.  This presentation shall include loose format samples and catalog cuts.  
Sample boards are not required.  This meeting shall occur in conjunction with the SID 
presentation to the Activity, if possible. NAVFAC OICC, Project Manager, Interior 
Designer and Electrical Engineer shall be invited to this meeting. 


 
d. Best Value Analysis (BVD) "Over the Shoulder Review":  Prior to issuing the BVD 


Analysis solicitation package, the Contractor's Interior Designer and CTS shall send an 
electronic copy and a hard copy in binder format, of the complete FF&E BVD Analysis 
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solicitation packages to the NAVFAC Interior Designer and the complete A/V BVD 
Analysis solicitation package to the NAVFAC Electrical Engineer for review.  The 
Contractor's Interior Designer and CTS shall meet with the NAVFAC Interior Designer 
and NAVFAC Electrical Engineer for an "over-the-shoulder" review of all required 
solicitation packages and to review the most current NAVSUP BPA vendor list and 
discuss GSA Contract Audio Visual vendors.  The "over-the-shoulder" review meeting 
shall be held at PWD Portsmouth, VA.  Separate solicitations are required for each FF&E 
BPA category and the A/V package. 


 
 BVD Analysis Solicitation[s] shall include the following: 


   
1. Copy of the BVD Analysis Request for Pricing cover letter – Indicate all revisions        
 to this NAVFAC-provided template utilizing “Track Changes.”  NAVFAC approved     
 may be added to this document but none may be deleted. 
2. BVD Analysis Request for Pricing Spreadsheet/Questionnaire with “basis of 


design” item product numbers, photos & descriptions  
3. Detailed Technical Specifications/Criteria developed for each FF&E item in 


NAVFAC MIDLANT’s standard format to establish minimum acceptable FF&E 
requirements for comparable bids. 


4. Project Specific Room / Furniture Typicals  
5. Furniture Plans with Legends coded to the BVD Analysis RFP (PDF format) 
6. Contractor’s subcontract agreement/terms and conditions (if applicable) 
7.  Contractor’s Interior Designer shall request the most current BPA Contract         


Holder vendor information prior to sending out the bid solicitations. 
 


e. BVD Submittal and  "Over the Shoulder" Review - The Contractor's Interior Designer 
shall submit one (1) hard copy in binder format of the BVD package to the NAVFAC 
Interior Designer, NAVFAC Electrical Engineer.   An electronic copy shall be sent to the 
NAVFAC Contracting Officer.  Additional back-up information from specific bid packages 
may be requested on an as-needed basis.  The "over-the-shoulder" review meeting shall 
be held at PWD Portsmouth, VA or       to review the results of the solicitation and 
determine a best value recommendation.  Submit the following in 3-ring binders and 
include a CD copy in each for review and approval: 


 
 The BVD Submittal shall include the following:  


 
1. Cover Title Page (project name, project #, location, submittal date, submittal title) 
2.  Table of Contents 
3. Point of Contact List 
4. Narrative of Interior Designer Objectives 
5. Copy of all information sent to bidders and documentation that all required 
 sources were contacted  
6. BVD Analysis Request for Pricing Spreadsheet/Questionnaire completed by each 


bidder 
7. Back-up Information submitted by each bidder (cut sheets/highlighted pricing 


sheets/technical specifications, pricing, dealer and manufacturer qualification for 
each product showing that products meets all requirements.) 


8 Responses from UNICOR 
9. Completed BVD Analysis Pricing Evaluation Spreadsheet comparing bidder 


quotes/responses  
10.   Contractor’s Interior Designer recommendation for the Best Value vendor and 


justifications 
11.    CD copy of the FF&E and A/V BVD Submittal binders 
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f. Preliminary FF&E and A/V Submittals: The Preliminary submittals shall be due at pre-


final (100%).    They shall be presented to the Activity and NAVFAC Interior Designer, 
and NAVFAC Electrical Engineer in loose format at a meeting to occur at the Activity or at 
PWD Portsmouth, VA.  Immediately following this meeting, the Preliminary FF&E and A/V 
submittal binders shall be submitted.  Four (4) submittals will be required; (1) each for the 
NAVFAC Interior Designer, NAVFAC Electrical Engineer, FEAD/ROICC, and the Activity.  


 
 Submit the following in a 3-ring binder for review and approval:  
 


The Preliminary FF&E and A/V Submittals shall include the following: 
 


1. Cover Title Page (project name, project #, submittal date, submittal title) 
2. Table of Contents 


 3.  Point of Contact List (includes contact info for recommended Best Value BPA 
Holder(s) vendors and subcontractors) 


4. Preliminary FF&E and A/V lists (Cost Summary) to include shipping, freight, 
handling, professional installation, project management, HAR and applicable 
sales tax 


5. Preliminary Procurement Data Spec Sheets completed for each product.   
Indicate general appearance as well as proposed finish and fabric selections 


6. Furniture and A/V placement plans coded to the FF&E and A/V lists and 
Procurement Data Spec Sheets 


7. Technical Specifications used in bid request for all furniture, [and A/V] etc. 
 8. Final Finish/Fabric Selections and Samples in 8 x 10 binder format in edge-  
  reinforced heavy-duty plastic sheet protectors  


9. Copy of Quote(s)/Bill of Materials (BOM) on letterhead from the vendor(s) 
determined to be the Best Value.  Code BOM line items to FF&E Cost Summary 
Item Codes.  Indicate and provide explanations for all changes to FF&E 
quantities and/or pricing that occur between accepted vendor proposal and Final 
FF&E Submittal. 


10.   Copy of Quote(s)/Bill of Materials (BOM) on letterhead from the vendor(s) 
determined to be the Best Value. 


 


 
g. Final FF&E and A/V Submittal: The Contractor's Interior Designer and CTS-D shall 


submit the Final FF&E and A/V Packages within 30 calendar days following the receipt of 
review comments on the preliminary FF&E submittal.  All required documentation 
revisions of price changes and product reselection due to price increases or discontinued 
product shall be the responsibility of the Prime Contractor’s Interior Designer. Four (4) 
submittals will be required; (1) each for the NAVFAC Interior Designer, NAVFAC 
Electrical Engineer,, FEAD/ROICC, and the Activity  


 
 The Final submittal shall include the following: 


  
1. Cover Title Page (project name, project #, submittal date, submittal title identified 


on binder cover and spine) 
2. Table of Contents 
3. Manufacturer Point of Contact List (includes contact info for recommended Best 


Value BPA Holder(s), vendors and subcontractors) 
4.  Final FF&E [and A/V] list[s] (Cost Summary) to include shipping, handling, 


freight, professional installation, project management, HAR and any applicable 
sales tax.   


5. Final Procurement Data Spec Sheets completed for each product.  Indicate final 
finish and fabric selections 
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6. Final Finish Selections and Memo Samples for the FF&E submitted in 8 x 10 
binder format, using heavy-duty plastic sheet protectors. 


7. Copy of Final Quote(s)/Bill of Materials (BOM) on letterhead from the vendor(s) 
determined to be the Best Value.  Code BOM line items to FF&E Cost Summary 
Item Codes. 


8. Best Value Determination Guidelines sheets (completed and signed by the 
Contactor's Interior Designer) 


9. Final Furniture and A/V Placement Plans coded to the FF&E and A/V lists, 
Procurement Data Sheets and specifications 


10. CD copy of the final FF&E and A/V binders. 
 


h Punch List: The Contractor's Interior Designer (and A/V consultant or other specialty 
consultants, if applicable) shall attend at least one punch list site visit with the installation 
dealer(s), NAVFAC Interior Designer and the Base Representative/Activity Contact.  The 
first site visit shall identify all punch list items (at installation dealer's 98% completion) and 
the second (at 100% completion) will confirm that all punch list items have been resolved. 


 
FF&E CONSTRUCTION SUBMITTALS 
Submit any revisions or deviations caused by discontinued items to the Contracting Officer for 
approval by the NAVFAC Interior Designer. 


SD-10 Operation and Maintenance Data 


List Operation and Maintenance Manuals for seating, systems furniture and keyboard trays. 


 


E2010 FIXED FURNISHINGS (SID)  


Fixed furnishings (SID) are funded as part of the construction project and are not funded as part of 
FF&E Each submittal must demonstrate complete coordination with the facility design and with the 
package for movable furnishings. 


Develop design as described herein and provide storage shelving, equipment racks, and window 
treatments.  Cross reference C10 Interior Construction, and C30 Interior Finishes, for performance 
requirements.  Each submittal must demonstrate complete coordination with the facility design and 
with the package for movable furnishings. 


E201001 FIXED ARTWORK  


As required, provide wall mosaic, painted mural, graphics and/or logo of activity in appropriate 
locations.  


E201002 WINDOW TREATMENTS  


All windows and other glazed openings to the exterior of the building shall be provided with manually 
operated solar shading system and are considered SID and are funded as part of the construction 
project. 


Soft window treatments, such as draperies, are considered FF&E and shall be included in the FF&E 
package, as required. 
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E201003 FIXED SEATING AND TABLES  


As required, but not limited to, provide fixed locker room benches, fixed tables and chairs, auditorium 
fixed seating, dining booths and site furniture. 


  Provide site furniture, waste receptacles, etc. 


E201004 INTERIOR LANDSCAPE (FIXED)  


E2020 MOVABLE FURNISHINGS  


The design of the FF&E package is funded as part of the construction contract base bid.  The 
purchase and installation coordination of FF&E is a planned modification to the contract and funded 
separately as part of Collateral Equipment.  The specific process is outlined in PTS E20 in Part 4 of 
this RFP. If a Collateral Equipment list is provided within this RFP, the costs associated with the 
purchase and installation of these items are NOT to be included in the base bid.  The estimated 
Collateral Equipment cost is provided for information purposes only.  The Contractor only needs to 
propose the Handling and Administrative Rate (HAR)  


Design and provide a FF&E package in accordance with UFC 03-120-10, Interior Design, and other 
portions of this RFP for all areas as developed during Activity programming to provide a fully usable 
and complete facility. Collateral Equipment may also include specialty items specified by the Activity 
and the Contractor's Interior Designer is responsible for incorporating these into the FF&E and/or the 
A/V package.  The estimated Collateral Equipment cost(s) are provided for information purposes only.  
Actual requirements may vary and it is the responsibility of the Contractor’s Interior Designer and/or 
Equipment Specialist to determine the specific requirements of the End User during the design phase 
and design to these requirements.  


The FF&E Package must include shipping, freight, handling, and professional installation, project 
management, applicable sales tax, and HAR. .   


A Best Value Determination shall be performed on a minimum of three manufacturers and UNICOR 
for orders exceeding a total procurement of $3000 from an individual manufacturer/vendor.  Multiple 
BVDs may be required in order to complete the final FF&E and A/V packages.  The required quantity 
of BVDs to be performed will be determined by the NAVFAC Interior Designer during the design 
phase and is dependent on the appropriate NAVSUP BPA category(s) to be utilized and specific 
project requirements.  Documentation shall be provided to the Government with the final FF&E 
package.  Specific Documentation is indicated in Part 4 of the RFP. The BVD Statement shall be 
completed and signed by the contractor's interior designer.  A sample BVD form and instructions will 
be provided during the FF&E Procurement Requirements Meeting. 


The Contractor, as a planned modification, shall be authorized by the Government Contracting Officer 
to procure all furniture/furnishings in the approved final FF&E and A/V] packages using predominately 
negotiated Federal contracts as directed by the Contracting Officer and the NAVFAC Interior Designer 
and Electrical Engineer.  When the modification for turnkey furniture and A/V procurement is 
exercised, the Contractor's proposed Handling and Administrative Rate (HAR) shall not exceed 5% of 
the total cost of the FF&E, and A/V shipping, freight, handling, project management, and installation.  
The HAR includes all of the prime contractor's effort related to the storage, coordination, handling and 
administration of subcontractors, deposits, bonds and all other associated costs and profit for the 
procurement of FF&E and A/V   No other charges, fees, or markups will be authorized.  The 
contractor shall establish and submit a fixed percentage figure, for the administration effort of this 
modification (HAR), with the initial project proposal as part of the contractor's Pricing Schedule.  







NNSY Bldg. 0030 Renovations 1321166 
Norfolk Naval Shipyard, Portsmouth, VA     
 
 


PART 3 - CHAPTER 6 / ESR E20  
Page 10 of 10 


E202001 MOVABLE ARTWORK  


Provide movable artwork as required.  


E202002 MODULAR PREFABRICATED FURNITURE  


Provide Workstation systems product or modular freestanding workstations as required. Provide at a 
minimum, an articulating keyboard tray with left or right handed mouse extension for each computer 
location.  


E202003 FREESTANDING FURNITURE AND FILES  


Provide ergonomic task seating, lounge, reception and guest seating, storage and filing, tables, as 
required.  


E202004   RUGS & ACCESSORIES  


Provide area rugs, lamps, soft window treatments (drapery and hardware) interior landscaping, and 
other decorative items as required.  


E202005 MULTIPLE SEATING (MOVABLE)  


E202006 INTERIOR LANDSCAPING (MOVABLE)  


Provide interior landscaping (planters, site furnishings, etc.) as required. 


E202090 OTHER MOVABLE FURNISHINGS  


Provide waste receptacles, recycling containers, fire extinguishers, clocks, literature racks,  
microwave ovens, refrigerators, non-plumbed coffee makers and other appliances as required.  


 


--End of Section-- 
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Part 5 
 
G40 SITE ELECTRICAL UTILITIES  


SYSTEM DESCRIPTION 
Demolish the existing system and provide a new 


The site electrical utility system consists of all power and telecommunications and fiber optic cabling 
from the existing distribution system point of connection including all connections, accessories and 
devices as necessary and required for a complete and usable system. This section covers 
installations up to within 5 feet (1.5 meters) of new (or existing) building location. 


GENERAL SYSTEM REQUIREMENTS 
Provide an Electrical System complete in place, tested and approved, as specified throughout this 
RFP, as needed for a complete, usable and proper installation.  All equipment shall be installed per 
the criteria of PTS Section G40 and the manufacturer’s recommendations. Where the word "should" is 
used in the manufacturer's recommendations, substitute the word "shall". 


Provide site electrical utilities systems and components that support project sustainability goals. 


   G4010 ELECTRICAL DISTRIBUTION  


Connect to the existing utility system shall be 11.5kV. The secondary voltage which shall be 
distributed to the build is 480Y/277 volt], three] phase, four wire, 60 Hertz electrical power system. 
The connection point shall be underground and extended to the project site underground in duct bank 
to a Pad Mounted Transformer. Primary switch of transformer shall be selectable between two 
incoming 11.5kV feeds (F-15 and A-24). Current limiting fuses shall be installed ahead of switches. 


The available fault current at the point of connection shall be assumed to be an infinite bus.  


   G401002 TRANSFORMERS  


Provide a three phase, padmounted transformer to feed the facility. 


Provide the following features: 


1. Dead-Front Design with ANSI specific front plate spacing] 


 
2. Radial feed switch 


 
3. Feed-thru inserts 


 
4. Three surge arresters for radial feed circuits 


 
5. Biodegradable less-flammable liquid-insulated 
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   G401003 SWITCHES, CONTROLS AND DEVICES  
Provide 11.5kV, primary selector air switch integrated into padmount transformer or stand-alone 
ahead of padmounted transformer 


   G401007 DUCTBANKS, MANHOLES, HANDHOLES AND 
RACEWAYS  


Provide a system of concrete encased duct banks, hand holes and manholes for all underground 
power wiring.  


   G401008 GROUNDING SYSTEMS  


Provide a complete grounding system for the electrical power distribution system.  


   G401009 METERING  


Provide a separate Kilowatt Demand Meter for each Pad Mounted Transformer 


Provide each secondary switchgear with a separate digital circuit monitor/analyzer. Equipment shall 
have capabilities to connect to AMI monitoring system. 


   G401010 CATHODIC PROTECTION SYSTEMS  


Provide cathodic protection.  


   G401011 EQUIPMENT REQUIREMENTS FOR COASTAL AND HIGH 
HUMIDITY AREAS  


Provide exterior equipment designed for coastal and high humidity areas. All padmount transformers 
and 15kV switchgear shall be constructed of stainless steel.  


   G4020 SITE LIGHTING  


Provide site lighting for exterior, including overhead distribution, grounding, fixtures and controls as 
required for a complete and usable system. 


   G402001 EXTERIOR LIGHTING FIXTURES AND CONTROLS  


Secondary Street Lighting for adjacent streets adjacent to Building 30. 
Area and Parking Lighting for exterior of Building 30. 


Provide LED type lighting fixtures, complete with lamps. 


Provide an automatic lighting control system for exterior lighting fixtures utilizing lighting contactors, 
time switches, and photocell switches such that lighting will automatically turn "ON" at dusk and turn 
"OFF" at dawn. 


Provide lighting control for exterior lighting fixtures with multiple (3) photocell switches mounted on 
exterior or building for redundancy for all luminaire. 
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  G402007 GROUNDING SYSTEMS  


Provide a complete grounding system for all site lighting systems.  


   G4030 SITE COMMUNICATION AND SECURITY  


Provide a site communication and security system including, but not necessarily limited to, Voice and 
Data Telecommunications Systems, Cable Television (CATV) Systems, including all conduit and 
wiring, underground structures, termination equipment, poles and structures, and grounding systems 
as required for a complete and usable system.  


   G403001 TELECOMMUNICATIONS SYSTEMS  


Provide empty 3/4 inch conduits with pull strings for Government provided cable.  


   G403002 CABLE TV SYSTEMS (CATV)  


The connection point for the site CATV shall be underground and extended to the project site 
underground in duct bank to the telecommunications equipment room  


Provide two empty two inch conduits with pull strings between the exterior connection point and 
equipment room. Government telephone contractor will provide cable into the building entrance 
facilities. 


   G403003 CABLES AND WIRING  


Cables and wiring for site telecommunications and security systems shall be as indicated in their 
respective categories.  


   G403004 DUCTBANKS, MANHOLES AND HANDHOLES  


Provide a system of duct banks, manholes, and hand holes for site telecommunications.    


   G403008 OTHER COMMUNICATION AND ALARM  


Provide a complete, addressable fire alarm system at Building 30. System including all conduit and 
wiring, underground structures, termination equipment, poles and structures, as required for a 
complete and usable system.  


   G403009 GROUNDING SYSTEMS  


Provide a complete grounding system for all site communications and security systems.  


-- End of Section -- 
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SECTION 01 31 19.05 20 


 
POST AWARD MEETINGS 


05/14 
 
1   PART 1   GENERAL 
 
1.1   SUMMARY 
 
This document includes post-award requirements for project kickoff and 
subsequent design and preconstruction meetings. 


 
1.2   SUBMITTALS 
 
The use of a "G" following a submittal indicates that a Government approval 
action is required. Submit the following in accordance with Section 01 33 
10.05 20 DESIGN SUBMITTAL PROCEDURES. 


 
SD-01 Preconstruction Submittals 


 
Design Submittal Packaging Proposal; G 


 
Project Schedule; G 


 
Performance Assessment Plan (PAP); G 


 
 Design Presentation Concept Site and Floor Plans; G 
 
 CDW Facilitator Experience Resume; G 
 
 CDW Preliminary Concept Design; G 
 
 CDW Cost Estimate; G 
 
 Concept Design Workshop Report; G 
 
1.3   POST AWARD KICKOFF MEETING 
 
The Post Award Kickoff (PAK) meeting is made up of Contract Administration, 
Concept Design Presentation/Design Development or Concept Design Workshop 
(CDW), Partnering, and Scheduling.  If mutually beneficial to the Contractor 
and the Government, these four elements may be addressed in a single multi 
day meeting but most often multiple scheduled meetings are required.  
Schedule a separate meeting or a separate day of the multiday PAK, to 
accomplish the Design Presentation/Design Development Meeting or Concept 
Design Workshop (CDW). 


 
1.3.1   PAK Meeting Schedule and Location 
 
Within 35 calendar days after contract award, and prior to commencing work, 
meet with the Contracting Officer for the PAK meeting(s). The meeting shall 
be located at a specific time and place to be determined by the Contracting 
Officer. 
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1.3.2   PAK Meeting Outcomes 
 
The meeting(s) outcomes are: 


 
a. Integrate the Contractor and all client representatives into the project 


team. 
 


b. Achieve consensus from the project team on any issues and concerns with 
the Contractor's technical proposal and the User's functional 
requirements. Confirm the design is within the project budget. 


 
c. Establish and explain policies and procedures for completion of a 


successful project. 
 


d. Establish clear lines of communication and points of contact for 
Government and Contractor team members. 


 
e. Obtain an acceptable conceptual design including floor and site plans, 


signed by the client, Contractor and other key team members. 
 


f. Establish project design schedule, design submittal packaging, and 
preliminary construction schedule in accordance with Section 01 32 
17.05 20 NETWORK ANALYSIS SCHEDULE (NAS) FOR DESIGN-BUILD. Discuss 
design milestones and events that will be included in the Quality 
Control Communication Plan. 


 
g. Establish clear expectations and schedules for facility turnover, 


providing DD Form 1354 asset management records, eOMSI submittals, 
Guiding Principle Validation, Third Party Certification (if 
applicable), and training of Government maintenance personnel. 


 
h. Establish procedure for design packages reviews, Contractor's resolution 


to comments, and Government's role in review of packages. 
 
 i.  Establish clear expectations for the Concept Design Workshop. 
 
1.3.3   PAK Meeting Contractor Attendees 
 
The following Contractor key personnel shall attend the PAK: Project 
Manager, Project Scheduler, Lead Designer-of-Record (DOR), Design Staff 
responsible for each architectural/engineering discipline when facility 
design is discussed, Superintendent, QC Manager, and the DQC Manager and the 
Commissioning Authority (CA).  Optional attendees include: Principal, 
Assistant Project Manager, major subcontractors and specialized supplemental 
QC personnel. 


 
1.3.4   Contract Administration 
 
Contract administration roles and responsibilities will be addressed. 


 
1.3.5   Design Presentation/Development (DP/D) 
 
The Contractor shall lead discussions to develop an understanding of the 
facility design that the accepted technical proposal represents with the 
Government users and maintainers of the facility.  Develop site plans, floor 
plans, exterior finish materials, and building elevations to conduct working 







NNSY Bldg. 0030 Renovations   1321166 
Norfolk Naval Shipyard, Portsmouth, Virginia 
 


                     Section 01 31 19.05 20  Page 3                          
 


sessions with the Government meeting attendees. The purpose of the DP/D 
Meeting is to confirm the appropriateness of the facility design and develop 
acceptable alternatives if changes are needed.  The Contractor shall 
anticipate that Government Facility Users represented at the DP/D Meeting 
will provide additional functional information. Incorporate functional 
design changes into the facility design as required to meeting the needs of 
the Users.  At the end of the DP/D Meeting the Contractor shall provide 
either assurance that the updated design can be built with-in the budget or 
identify potential cost modification items and establish a follow-on DP/D 
Meeting to finalize a design that will include trade-offs to bring the 
project within the budget. 


 
Demonstrate ability to achieve identified Guiding Principle sustainability 
goals and also Third Party Certification sustainability goals, if 
applicable. Provide Preliminary Sustainability Notebook, refer to Section 01 
33 29.05 20 SUSTAINABILITY REQUIREMENTS FOR DESIGN-BUILD for requirements. 


 
1.3.5.1   Design Presentation/Development Contractor Meetings Attendees 
 
The following Contractor key personnel shall attend the Design Presentation: 
Project Manager, Project Scheduler, Cost Estimator, Lead Designer of Record, 
Design Staff responsible for each architectural/engineering discipline when 
facility design is discussed, Major Subcontractors, and DQC. 


 
1.3.6   Concept Design Workshop (CDW) 
 
Provide a CONCEPT DESIGN WORKSHOP that meets the following requirements; 


 
1.3.6.1   CDW General Requirements 
 


a. Methodology.  Conceptualize a CDW for this project. This effort will 
examine project functions and requirements, quality and life safety 
costs, analyze alternate design concepts, expose and resolve project 
issues, and develop the final conceptual design. 


 
b. Facilitator.  Provide a Facilitator who is experienced in conducting 


Concept Design Workshops. Submit a CDW Facilitator Experience Resume to 
the Contracting Officer describing his experience. He or she will be 
responsible for leading the team in a timely manner, making sure that 
issues are pursued and resolved to the maximum extent possible, 
documenting meetings, organizing the design concept documents for on-
site approval, and providing the Concept Design Workshop Report. 


 
c. Contractor's Design Team.  The primary functions of the Design Team will 


be to investigate, develop and present alternate design solutions. The 
entire Design Team will participate in all phases of the Concept Design 
Workshop effort and provide assistance to the Facilitator in 
development of the Concept Design Workshop Report, including most of 
the required documentation. 


 
d. Concept Design Workshop Report.  Produced almost entirely on-site, the 


Concept Design Workshop Report will summarize the final conceptual 
design. 


 
e. Award Amount.  At each contract stage, the Contractor shall verify that 


the concept is within the contract award amount. 
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1.3.6.2   CDW Procedures 
 


a. Preliminary Work. 
 
The Contractor's Design Team shall complete the following prior to the on-
site workshop: 


 
 (1)   Review the contract documents and references explaining the 


project scope and history. 
 


 (2)   At the Post Award Kickoff meeting, the User(s) makes a 
presentation of their functional requirements. 


 
 (3)   Prepare and submit, at least 14 days in advance of the CDW, 15 


copies of a CDW Preliminary Concept Design (Concept #1), a Basis of 
Design, and a statement that the concept provided is within the 
award amount. 


 
 (4)   Make arrangements for and provide an appropriate conference room 


convenient to the project site and/or Users for use by the Design 
Team and government participants during the workshop. 


 
 (5)  Incorporate government comments in a revised Concept #1 and 


produce at least 20 copies of the revised Concept #1 documents for 
distribution at the workshop. 


 
 (6)  Facilitator conducts meeting with NAVFAC representatives before 


the CDW to review preparations, relationships, and the status of 
work to be accomplished. 


 
b. On-Site Workshop. 


 
The Design Team shall accomplish the following items during the on-site 
phase of the CDW. (Typically conducted in three working days, minimizing 
breaks so as to maintain momentum. The Design Team should expect longer than 
normal workdays.) 


 
 (1)   On the first day of the workshop, meet with the using activity, 


Station and other Government representatives. The Facilitator will 
describe the CDW process and review the workshop agenda.  The 
user(s) will provide a functional presentation. This is to 
reiterate to all participants the User(s) needs and desires.  The 
intent is to make the design solution and issue resolution 
function-oriented. 


 
 (2)   Present the revised Concept #1 and respond to questions. 


 
 (3)   Participate in a comment/creative session to generate ideas to 


improve this project in the areas of function, quality and total 
life cycle cost, issue resolution and sustainable design within the 
award amount.  It is often helpful to request User comments in 
writing so they may be considered, responded to, and presented at 
subsequent presentations. 
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 (4)   Create a new concept design. Design concepts shall include 
drawings, sketches, and other graphics as necessary to fully 
describe the concept. Prepare at least 20 copies for distribution 
at all presentations. 


 
 (5)   Repeat applicable steps as necessary.  Usually, three concepts 


are required. The final concept must be within the contract award 
amount. 


 
 (6)   The final concept shall include the following: 


 
   (a)  Site Plan:  Show the layout of the proposed facility in 
relation to major landmarks.  Show all buildings, access roads, 
parking, pedestrian walkways, roads, sidewalks, landscaping, and 
major utilities.  Indicate major dimensions and orientation.  
Provide a building code analysis, relating the proposed building 
site, size, and construction type to maximum allowable limits of 
the International Building Code. 


 
   (b)  Building Floor Plans: Provide floor plans depicting 
functional utilization of spaces and furniture and equipment 
layout.  Show room sizes or dimensions.  Provide a Life Safety Code 
analysis with the floor plan to identify required life safety and 
egress features. 


 
   (c)  Perspective Sketches:  Provide at least one sketch to show 
a perspective of major buildings.  The sketch should not be 
elaborate but must show the proposed form and massing, colors to be 
used, and an indication of materials used. 


 
   (d)  Mechanical Plans: Provide plans as necessary to show the 
essential work and intent of the design.  Suggestions include 
equipment layouts, zones, etc. 


 
   (e)  Electrical Plans: Provide plans as necessary to show the 
essential work and intent of the design.  Suggestions include 
special light fixture types, locations, switching, power outlets 
and panelboard location.  Provide electrical distribution single 
line diagram. 


 
   (f)  Cost Estimate: Provide a CDW Cost Estimate and statement 
that the concept presented can be constructed within the award 
amount. 


 
   (g)  Basis of Design: Describe the intent of the design by 
discipline.  Address material quality, energy efficiency and life 
cycle costs. 


 
   (h)  Sustainable Design: Demonstrate ability to achieve 
identified Guiding Principle sustainability goals and also Third 
Party Certification sustainability goals, if applicable.  Provide 
Preliminary Sustainable Notebook, refer to Section 01 33 29.05 20 
SUSTAINABILITY REQUIREMENTS FOR DESIGN-BUILD for requirements. 


 
   (i)  System Safety Engineering 
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 (7)   Prepare 20 copies of the final concept (drawings, basis of 
design and statement that the concept is within the award amount) 
for distribution at the final presentation. 


 
 (8)   Dependent upon the project, the Concept Design Workshop Report 


is provided by the Facilitator, includes all items included in the 
final concept design and the following: 


 
   (a)  Endorsements: Include a copy of the signature/endorsement 
sheet. 


 
   (b)  Comments: Include comments and resolutions concerning the 
final concept design. 


 
   (c)  Executive Summary: Summarize the workshop, including how 
the various concepts differed and were improved during the 
workshop. 


 
   (d)  Special Design Features: Identify and describe unique 
project needs and features, e.g., pile foundations, physical 
security, intrusion detection systems, access control, construction 
in humid climates, pollution abatement, tempest, HEMP, etc. 


 
   (e)  Architectural Compatibility Statement:  Identify 
architectural style, materials, and color scheme; and indicate 
their compatibility with installation planning and design concepts 
established in the Base Exterior Architectural Plan. 


 
   (f)  Environmental Summary:  Provide a summary of environmental 
issues, listing completed actions and items requiring further 
coordination, waivers or permits. 


 
   (g)  Supporting Project Documentation:  Include data to support 
the development of the concept design, layout, and special 
features. Items should include: project scope discussion, minutes 
of meetings, function analysis work sheets, and economic and 
technical analyses if alternatives evaluated. 


 
 (9)   Except for final comments, responses and endorsements, the final 


report should be completed (electronically) on site, before the 
final presentation.  If requested by the NAVFAC Project Manager, be 
prepared to present up to 10 hard copies of the report at the 
conclusion of the workshop. 


 
 (10)  Conduct a "front-to-back" comprehensive presentation of the 


final concept.  Obtain user signatures on a conceptual design 
endorsement sheet, signifying approval of the concept design, 
subject to the final comments and their resolutions agreed to at 
the final presentation meeting. 


 
1.3.6.3   Concept Design Workshop Report 
 
Within 14 calendar days of completion of the on-site Concept Design 
Workshop, the Design Team shall submit to the NAVFAC Project Manager an 
electronic copy of the Concept Design Workshop Report as one file in .PDF 
format. 
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1.3.6.4   CDW Meeting Attendees 
 
The following Contractor key personnel shall attend the CDW: Project 
Manager, Project Scheduler, Cost Estimator, Lead Designer of Record, Design 
Staff representing each architectural/engineering discipline and Major 
Subcontractors when facility design is discussed, Superintendent, QC 
Manager, and DQC. 


 
1.3.7   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, Contractor and its Subcontractors.  Key Personnel 
from the Supported Command, End User (who will occupy the facility), NAVFAC 
(Echelon III and/or IV), Navy Region/Installation, 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 without any safety mishaps, 
conforming to the Contract, within budget and on schedule. 


 
Information on the Partnering Process and a list of Key and Optional 
personnel who should attend the Partnering meeting are available from the 
Contracting Officer.  


 
 FORMAL PARTNERING:  The Contractor shall host the Partnering sessions with 
Key personnel of the Project Team, including Contractor's personnel and 
Government personnel. The Contractor shall pay all costs associated with the 
Partnering effort including the Facilitator, meeting room and other 
incidental items. 
 
Before a Partnering session, the contractor shall coordinate with the 
Facilitator all requirements for incidental items (audio-visual equipment, 
easels, flipchart paper, colored markers, note paper, pens/pencils, colored 
flash cards, etc.) and have these items available at the Partnering session. 
The contractor will copy documents for distribution to all attendees. The 
participants shall bear their own costs for meals, lodging and 
transportation associated with Partnering. 


 
The Facilitator shall be experienced in conducting Partnering Workshops and 
acceptable to both the Government and Contractor.  The Facilitator is 
responsible for leading the team in a timely manner and making sure that 
issues are identified and resolved.  A list of Partnering Facilitators is 
available from the Contracting Officer. 


 
a. The Initial Partnering Session shall be a duration of two day minimum, 


one for Temporary Offices and another for the facility.  It shall be 
located at a place off the construction site as agreed to by the 
Contracting Officer and the Contractor.  It may take place concurrently 
with the Pre Construction Meeting. 


 
b. The Follow-on Partnering Session(s) generally lasts a half day or less.  


They will be scheduled at 3 to six month intervals or when needed.  
Participants are encouraged to utilize electronic means to expedite 
meetings. Meetings may be held at a location off Base, at the project 
site, or in a Government Facility on Base. Follow-on meetings may be 
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held concurrently with other scheduled meetings. Attendees need only be 
those required to resolve current issues. The same Facilitator used in 
the Initial Partnering session is recommended to achieve best results 
and for continuity. 


 
 1.3.8   Performance Assessment Plan (PAP) 
 
The Performance Assessment Plan (PAP) shall be used to document design 
innovation and budget management, provide performance feedback to the 
Contractor, and as a basis for interim and final evaluations in the 
Construction Contractor Appraisal System (CCASS) on-line database. 


 
It is the intent of the Government to establish the PAP based on tangible, 
measurable indicators of outstanding contractor performance, and on 
commitments made in the Contractor's proposal.  The initial PAP may be found 
on the NAVFAC Design-Build Request for Proposal Website in RFP PART 6 
Attachments. Review and finalize the initial PAP during the Partnering 
Session.  During the initial Partnering Session, the Government, the 
Contractor, the Designer-of-Record, and the Client will establish the PAP.  
Following the establishment of the PAP, the Contractor will present it, with 
his input, for update and discussion at projects meetings which discuss 
project performance. Submit an updated PAP on a monthly basis with the 
invoice for that period as a minimum. 


 
1.3.9   Project Schedule 
 
Provide in accordance with Section 01 32 17.05 20 NETWORK ANALYSIS SCHEDULES 
(NAS) FOR DESIGN-BUILD.  


 
1.4   DESIGN QUALITY ASSURANCE MEETINGS 
 
After Government Quality Assurance (QA) of each Design Submittal (Building 
and Modular Office (Trailers) 35%, 100% Pre-Final and Final) has been 
completed, meet with the Government for a one-day conference to discuss 
review comments for the specific design submittal. 


 
Provide consolidated copies of all Government comments with annotations of 
Contractor's action beside them.  Notify the Contracting Officer in writing 
within five (5) days after receipt of Government's comments if the 
Contractor disagrees with comments technically or interprets comments to 
exceed the requirements of the contract. 


 
1.4.1   Design QA Meeting Attendees 
 
The following Contractor key personnel shall attend the design QA meetings:  
Project Manager, QC Manager, Commissioning Authority, and Contractor's 
Design Staff (architect and engineering disciplines related to topics to be 
discussed). 


 
1.4.2   Design QA Meeting Location 
 
Meetings shall be located at a location provided by Contractor for 
contractor’s personnel and space for up to 20 government personnel. 
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1.4.3   Minimum Design QA Meeting Agenda 
 
Address all Government comments that are unresolved and present 
clarification or supporting information requested by the Contracting 
Officer's QA team during the previous meeting. 


 
1.5   PRECONSTRUCTION MEETING 
 
Meet with the Contracting Officer to discuss construction items of concern 
to the Government and the Contractor such as outages, storage, trailer 
location, disposal of construction debris, and safety, at a location to be 
determined by the Contracting Officer.  The Preconstruction meeting may take 
place with the PAK meeting or at any time prior to mobilization and before 
any construction work begins. 


 
1.6   RECURRING MEETINGS 
 
1.6.1   Quality Control and Production Meetings 
 
Quality Control and Production Meetings in accordance with Section 01 45 
00.05 20 DESIGN AND CONSTRUCTION QUALITY CONTROL. 


 
1.6.2   Safety Meetings 
 
Safety Meetings in accordance with Section 01 35 26.05 20 GOVERNMENT SAFTETY 
REQUIREMENTS FOR DESIGN-BUILD. 


 
1.6.3   eOMSI Meetings 
 
Refer to Section 01 78 24.00 20 FACILITY ELECTRONIC OPERATIONS AND 
MAINTENANCE INFORMATION (eOMSI) for requirements. 


 
1.6.4   Sustainability Documentation Progress Meetings 
 
Most sustainability documentation progress meetings may be combined with 
other design, construction, and project closeout meetings; however 
additional meetings are required post-design and post-construction.  Refer 
to Section 01 33 29.05 20 SUSTAINABILITY REQUIREMENTS FOR DESIGN-BUILD for 
meeting requirements. 


 
1.7   FACILITY TURNOVER PLANNING MEETINGS 
 
Key personnel will meet to identify strategies to ensure the project is 
carried to expeditious closure and turnover to the Client. Start the 
turnover process at the PAK Meeting and convene the Facility Turnover 
Meetings once the project has reached approximately 75% completion or three 
to six months prior to Beneficial Occupancy Date (BOD), whichever comes 
first. The Contracting Officer's Representative will lead the meetings and 
guide the discussions based on an agenda provided by the Government. The 
Facility Turnover effort shall include the following: 


 
a. PAK Meeting 


 
1.  Contracting Officer's Technical Representative (COTR) will provide 


the NRZ Checklist and the Contractor, Client, and NAVFAC 
Representatives will compare Contractor's schedule to NRZ Checklist 
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to ensure all Contractor Checklist Items are included in the 
schedule and to discuss the scheduling impact of Client and NAVFAC 
Checklist Items. 


 
2.  Discuss the requirements of creating the Draft and finalizing the 


Interim DD Form 1354 to provide asset management records to the 
Government.  Refer to Section 01 33 10.05 20 DESIGN SUBMITTAL 
PROCEDURES for requirements. 


 
b. Facility Turnover Meetings 


 
1.  Fill in the NRZ Checklist including Contractor, Client, and NAVFAC 


Checklist Items and assigned a person responsible for each item and 
a due date. The Contracting Officer's Representative will 
facilitate the assignment of responsibilities and fill out the NRZ 
Checklist. 


 
2.  Review the Contractor's updated schedule. The Contractor shall 


develop a POAM for the completion of all Contractor, Client, and 
NAVFAC Checklist items.  


 
3.  Confirm that all NRZ Checklist items will be completed on time for 


the scheduled Facility Turnover. 
 


4.  Assign responsibility and schedule for the provision of all 
information necessary to complete the Final eOMSI Data and 
Documents Submittals for facility turnover. 


 
5.  Assign responsibility and schedule for the provision of all 


documentation necessary to achieve Guiding Principle Validation and 
also Third Party Certification, if applicable. 


 
6.  Schedule and coordinate the facility training of Government 


maintenance personnel. 
 
1.7.1   Facility Turnover Meeting Attendees 
 
The following key personnel shall attend the Facility Turnover Meetings:  
Contractor QC Manager, Design Quality Control Manager, Superintendent, Major 
Subcontractors, Designer-of-Record, Contracting Officer's Representative, 
Project Sponsor, Representative(s) of NAVFAC, the Facility Owner/ Real 
Property Accounting Officer, Public Works Facility Maintenance Specialist, 
and the Client. 


 
2   PART 2   PRODUCTS 
 
Not Used. 


 
3   PART 3   EXECUTION 
 
Not Used. 


 
-- End of Section -- 
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SECTION 02 42 91


REMOVAL AND SALVAGE OF HISTORIC BUILDING MATERIALS
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**************************************************************************
NOTE:  This guide specification covers the 
requirements for removal and salvage of historic 
building materials of historic buildings and 
structures.


Adhere to UFC 1-300-02  Unified Facilities Guide 
Specifications (UFGS) Format Standard when editing 
this guide specification or preparing new project 
specification sections.  Edit this guide 
specification for project specific requirements by 
adding, deleting, or revising text.  For bracketed 
items, choose applicable items(s) or insert 
appropriate information.


Remove information and requirements not required in 
respective project, whether or not brackets are 
present.


Comments, suggestions and recommended changes for 
this guide specification are welcome and should be 
submitted as a Criteria Change Request (CCR) .


**************************************************************************


PART 1   GENERAL


**************************************************************************
NOTE:  This guide specification will be coordinated 
with the appropriate sections and the drawings, and 
the bracketed choices will be selected or omitted 
and the bracketed blank spaces filled in or omitted 
as required.


**************************************************************************


1.1   PROJECT DESCRIPTION


The work includes removal and salvage of identified historic items and 
materials, and removal of resulting rubbish and debris.  General demolition 
of non-historic materials and removal of resulting rubbish and debris shall 
comply with the requirements of Section 02 41 00 [DEMOLITION] [AND] 
[DECONSTRUCTION].  Materials to be salvaged or recycled shall be stored 
daily in areas and manner specified by the Contracting Officer.  In the 
interest of conservation, salvage and recycling shall be pursued to the 
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maximum extent possible.  Submit a Work Plan   The procedures proposed for 
the accomplishment of the work.  The procedures shall provide for safe 
conduct of the work, careful removal and disposition of materials specified 
to be salvaged or recycled, dust control, protection of property which is 
to remain undisturbed, coordination with other work in progress, and timely 
disconnection of utility services.  The procedures shall include a detailed 
description of the methods and equipment to be used for each operation, and 
the sequence of operations..


1.1.1   Dust Control


The amount of dust resulting from removal, salvage and demolition 
operations shall be controlled to prevent the spread of dust to occupied 
portions of the construction site and to avoid creation of a nuisance in 
the surrounding area.  Use of water to control dust will not be permitted 
when it will result in, or create, damage to existing building materials 
and hazardous or objectionable conditions such as ice, flooding and 
pollution.


1.1.2   Protection


1.1.2.1   Protection of Existing Historic Property


Before beginning any removal, salvage or demolition work, survey the site 
and examine the drawings and specifications to determine the extent of the 
work.  Take necessary precautions to avoid damage to existing historic 
items that are to remain in place, to be reused, or to remain the property 
of the Government.  Repair or restore items damaged by the Contractor to 
original condition, or replaced, as approved by the Contracting Officer.  
Coordinate the work of this section with all other work and shall construct 
and maintain shoring, bracing and supports, as required.  Ensure that 
structural elements are not overloaded and shall provide additional 
supports as may be required as a result of any cutting, removal, or 
demolition work performed under this contract.


1.1.2.2   Protection From the Weather


The interior of buildings to remain and salvageable materials shall be 
protected from the weather at all times.  Salvaged historic materials shall 
be stored out of contact with the ground and under weathertight covering.


1.1.2.3   Environmental Protection


The work shall comply with the requirements of [Section 02 82 14.00 10 
ASBESTOS ABATEMENT] [Section 02 83 19.00 10 LEAD BASED PAINT HAZARD 
ABATEMENT, TARGET HOUSING & CHILD OCCUPIED FACILITIES] [_____].


1.2   SUBMITTALS


**************************************************************************
NOTE:  Review submittal description (SD) definitions 
in Section 01 33 00 SUBMITTAL PROCEDURES and edit 
the following list to reflect only the submittals 
required for the project.


The Guide Specification technical editors have 
designated those items that require Government 
approval, due to their complexity or criticality, 
with a "G."  Generally, other submittal items can be 
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reviewed by the Contractor's Quality Control 
System.  Only add a “G” to an item, if the submittal 
is sufficiently important or complex in context of 
the project.


For submittals requiring Government approval on Army 
projects, a code of up to three characters within 
the submittal tags may be used following the "G" 
designation to indicate the approving authority.  
Codes for Army projects using the Resident 
Management System (RMS) are:  "AE" for 
Architect-Engineer; "DO" for District Office 
(Engineering Division or other organization in the 
District Office); "AO" for Area Office; "RO" for 
Resident Office; and "PO" for Project Office.  Codes 
following the "G" typically are not used for Navy, 
Air Force, and NASA projects.


An "S" following a submittal item indicates that the 
submittal is required for the Sustainability 
Notebook to fulfill federally mandated sustainable 
requirements in accordance with Section 01 33 29 
SUSTAINABILITY REPORTING.


Choose the first bracketed item for Navy, Air Force 
and NASA projects, or choose the second bracketed 
item for Army projects.


**************************************************************************


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for [Contractor Quality Control 
approval.] [information only.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.]  Submittals with an "S" are for inclusion in the 
Sustainability Notebook, in conformance to Section 01 33 29 SUSTAINABILITY 
REPORTING.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:


SD-03 Product Data


Work Plan; G [, [_____]]


1.3   QUALIFICATIONS


Provide qualified workers trained and experienced in whole-building 
recycling, including removal and salvage of historic materials.  Submit 
documentation of five consecutive years of work of this type with a list of 
similar projects identifying when, where, and for whom the work was done.  
A current point-of-contact for identified references shall be provided.


PART 2   PRODUCTS


Not Used


PART 3   EXECUTION


3.1   SALVAGED ITEMS


Salvage items to the maximum extent possible.  Prior to any demolition 
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work, historic items to be salvaged shall be removed from the structure.  
Removal of salvageable items shall be accomplished by hand labor to the 
maximum extent possible.  Care shall be taken to not damage historic 
portions of the structure to remain or items identified for salvage.  
Furnishings, equipment, and materials not scheduled for salvage or 
recycling shall be removed prior to any salvaging procedures.  Keep a 
complete recording of all salvaged materials including the condition of 
such materials before, and after, salvage operations.


3.1.1   Site Work


The following site items shall be removed intact and salvaged:  [fences and 
gates] [site furnishings] [fountains] [sculpture] [site ornaments] [site 
lighting fixtures] [_____].


3.1.2   Concrete


The following concrete items shall be removed intact and salvaged: [precast 
architectural elements] [_____].


3.1.3   Masonry


The following masonry items shall be removed intact and salvaged:  [brick] 
[stone] [terra cotta] [cast stone] [clay tile trim elements] [cornerstones] 
[_____].


3.1.4   Metals


The following metal items shall be removed intact and salvaged:  [ladders] 
[stairs and handrails] [cast architectural ornament] [architectural 
metalwork] [ornamental ironwork] [gratings and metal walkways] [_____].


3.1.5   Wood


The following materials shall be removed intact and salvaged:  [wood 
decking] [millwork] [custom paneling] [wood stairs and handrails] [ladders] 
[architectural woodwork] [custom casework] [wood timbers (125 x 125 mm 5 x 
5 inch or larger)] [_____].


3.1.6   Thermal and Moisture Protection


The following materials shall be removed intact and salvaged:  [slate 
tiles] [clay tiles] [gutters, leaders, and downspouts] [skylights] [roof 
accessories] [exterior siding] [______].


3.1.7   Doors and Windows


Doors and windows with associated hardware and operating mechanisms shall 
be removed intact (including glass) and salvaged per schedule.


3.1.8   Finishes


The following special or historic finishes shall be [protected] [removed] 
and remain intact:  [stenciling] [decorative tile] [molded ornament] 
[decorative ceiling materials] [wood flooring] [textured wall coverings] 
[murals] [_____].
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3.1.9   Equipment and Specialty Items


The following equipment and specialty items shall be removed intact and 
salvaged:  [chalkboards and tackboards] [toilet partitions] [louvers and 
vents] [stoves] [plaques] [lockers] [mirrors] [bath accessories] 
[partitions] [contents of cornerstones] [document boxes] [_____].


3.1.10   Mechanical Equipment


The following mechanical equipment shall be removed intact and salvaged: 
[bathroom fixtures] [radiators] [registers and grilles] [fans] [______].


3.1.11   Electrical Equipment


The following electrical fixtures and equipment shall be removed intact and 
salvaged:  [light fixtures] [switches] [switch plates] [outlet covers] 
[clocks] [telecommunications equipment] [______].


3.2   RECYCLED MATERIALS


Recycle materials to the maximum extent possible.  Removal of recyclable 
materials shall be accomplished by hand labor wherever possible.  Historic 
portions of the structure to remain and items identified for salvage shall 
not be damaged while removing materials for recycling.  The following 
materials shall be recycled:  [dimension lumber] [scrap wood] [paper and 
cardboard] [gypsum wallboard] [asphalt] [rubble] [glass] [metals] [_____].


3.3   DISPOSITION OF MATERIALS


Title to materials and equipment to be demolished, except Government and 
using service salvage and historical items, is vested in the Contractor 
upon receipt of notice to proceed.  The Government will not be responsible 
for the condition, loss or damage to such property after notice to proceed.


3.3.1   Material Salvaged for the Contractor


Temporarily store salvaged material as approved by the Contracting Officer 
and remove from Government property before completion of the contract.  
Sale of salvaged material on the site is prohibited.


3.3.2   Items Salvaged for the Government


Salvaged items to remain the property of the Government shall be removed in 
a manner to prevent damage, packed or crated to protect the items from 
damage, or as directed by the Contracting Officer.  Items damaged during 
removal or storage shall be repaired or replaced to match existing items.  
Containers shall be properly identified as to contents.  The following 
items reserved as property of the Government shall be delivered to the 
areas designated:  [_____].


3.3.3   Items Salvaged for the Using Service


The following items reserved as property of the using service will be 
removed prior to commencement of work under this contract:  [_____].


3.4   CLEAN-UP


Upon completion of the work, portions of structure to remain and adjacent 
areas and structures shall be cleaned of dust, dirt, and debris caused by 
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salvage and demolition operations.  Debris and rubbish shall be removed and 
transported in a manner that prevents spillage on streets or adjacent 
areas.  Local regulations regarding hauling and disposal shall apply.


        -- End of Section --
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SECTION 04 01 00.91


RESTORATION AND CLEANING OF MASONRY IN HISTORIC STRUCTURES
05/12


**************************************************************************
NOTE:  This guide specification covers the 
requirements for restoration and cleaning of masonry 
in historic structures.


Adhere to UFC 1-300-02  Unified Facilities Guide 
Specifications (UFGS) Format Standard when editing 
this guide specification or preparing new project 
specification sections.  Edit this guide 
specification for project specific requirements by 
adding, deleting, or revising text.  For bracketed 
items, choose applicable items(s) or insert 
appropriate information.


Remove information and requirements not required in 
respective project, whether or not brackets are 
present.


Comments, suggestions and recommended changes for 
this guide specification are welcome and should be 
submitted as a Criteria Change Request (CCR) .


**************************************************************************


PART 1   GENERAL


**************************************************************************
NOTE:  Where the words "as indicated" are used, 
ensure that sizes, positions and other designated 
information are indicated on the design drawings.


The following publications, from the United States 
Department of the Interior - National Park Service, 
provide useful guidance in the restoration of 
historic masonry and may be included as addenda to 
the specifications.


The Secretary of the Interior's Standards for the 
Treatment of Historic Properties with Guidelines for 
Preserving, Rehabilitating, Restoring, and 
Reconstructing Historic Buildings (1995).
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Preservation Brief #1 - (2000) Assessing Cleaning 
and Water-Repellent Treatments for Historic Masonry 
Buildings


Preservation Brief #2 - (1998)  Repointing Mortar 
Joints in Historic Brick Buildings


Preservation Brief #6 - (1979)  Dangers of Abrasive 
Cleaning to Historic Buildings


Preservation Brief #7 - (1979)  The Preservation of 
Historic Glazed Architectural Terra-Cotta


Preservation Brief #22 - (1990) The Preservation and 
Repair of Historic Stucco


Preservation Brief #38 - (1995) Removing Graffiti 
from Historic Masonry


**************************************************************************


1.1   GENERAL REQUIREMENTS


It is the intent of this specification to protect historic structures to 
the greatest extent possible.  Use the gentlest means to perform the work 
and take the greatest of care to ensure that the historic materials are not 
damaged in the process of the work.  In addition to requirements in this 
section, comply with NPS Hist Prop .


1.2   REFERENCES


**************************************************************************
NOTE:  This paragraph is used to list the 
publications cited in the text of the guide 
specification.  The publications are referred to in 
the text by basic designation only and listed in 
this paragraph by organization, designation, date, 
and title.


Use the Reference Wizard's Check Reference feature 
when you add a RID outside of the Section's 
Reference Article to automatically place the 
reference in the Reference Article.  Also use the 
Reference Wizard's Check Reference feature to update 
the issue dates.
 
References not used in the text will automatically 
be deleted from this section of the project 
specification when you choose to reconcile 
references in the publish print process.


**************************************************************************


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 CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)


ACGIH 0100 (2001; Supplements 2002-2008) 
Documentation of the Threshold Limit 
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Values and  Biological Exposure Indices


ASTM INTERNATIONAL (ASTM)


ASTM A36/A36M (2012) Standard Specification for Carbon 
Structural Steel


ASTM C1324 (2010) Standard Test Method for 
Examination and Analysis of Hardened 
Masonry Mortar


ASTM C1364 (2010b) Standard Specification for 
Architectural Cast Stone


ASTM C144 (2011) Standard Specification for 
Aggregate for Masonry Mortar


ASTM C1489 (2001; E 2008; R 2008) Standard 
Specification for Lime Putty for 
Structural Purposes


ASTM C170/C170M (2014) Standard Test Method for 
Compressive Strength of Dimension Stone


ASTM C207 (2006; R 2011) Standard Specification for 
Hydrated Lime for Masonry Purposes


ASTM C216 (2014) Facing Brick (Solid Masonry Units 
Made from Clay or Shale)


ASTM C34 (2013) Structural Clay Load-Bearing Wall 
Tile


ASTM C67 (2014) Standard Test Methods for Sampling 
and Testing Brick and Structural Clay Tile


ASTM C881/C881M (2013) Standard Specification for 
Epoxy-Resin-Base Bonding Systems for 
Concrete


ASTM E11 (2013) Wire Cloth and Sieves for Testing 
Purposes


ASTM E2659 (2009; E 2010) Standard Practice for 
Certificate Programs


ASTM E96/E96M (2013) Standard Test Methods for Water 
Vapor Transmission of Materials


NATIONAL PARK SERVICE (NPS)


NPS Hist Prop (1995) National Standards for the 
Treatment of Historic Properties with 
Guidelines for Preserving, Rehabilitating, 
Restoring, and Reconstructing Historic 
Buildings


NPS TPS Brief 1 (2000) Assessing Cleaning and 
Water-Repellent Treatments for Historic 


SECTION 04 01 00.91  Page 7







Masonry Buildings


NPS TPS Brief 2 (1998) Repointing Mortar Joints in 
Historic Masonry Buildings


U.S. GENERAL SERVICES ADMINISTRATION (GSA)


GSA HPTP 07656-01 Installing Lead Stone Flashing to Protect 
Masonry Joints


1.3   DEFINITIONS


Terms are defined below as applicable to this project.


1.3.1   Aggregates


The sand component of mortar.


1.3.2   Biocides


A chemical treatment meant to eliminate organic growth on the masonry units 
and mortar and prohibit re-growth.


1.3.3   Binder


The component of mortar that binds together the aggregate particles into a 
cohesive material.


1.3.4   Dispersed Lime Crack Injection


A repair method in which dispersed lime material is injected into small 
hairline cracks by use of needle or syringe.


1.3.5   Consolidant


A chemical product meant to strengthen loose or deteriorated stone.


1.3.6   Dutchman


A repair method in which deteriorated stone is removed in part and replaced 
with salvaged, harvested or new stone to make a seamless patch.


1.3.7   Insitu


A term referencing a repair procedure in which the masonry units and mortar 
remain in place and are repaired without removal from the wall system


1.3.8   Joint Sealant


A flexible, chemical product that is used to create a weather-tight seal at 
the boundary of masonry units with other units or dissimilar materials.


1.3.9   Lead Flashing


An extruded lead material that is inserted into joints to assist in 
precluding water entry into the masonry.
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1.3.10   Lime Wash


A protective surface treatment comprised of calcium hydroxide particles in 
suspension in water, along with small amounts of calcium carbonate, silica 
particles and other minerals.


1.3.11   Mockup


Specific area on the building approved by Contracting Officer to 
demonstrate the contractor's ability to apply, match and install specified 
materials.


1.3.12   Mortar


A mixture of binders, aggregates, and pigments used for reconstruction, 
repointing or stucco applications.


1.3.13   New Elements


New, non-historic materials added to masonry structures to aid in their 
ability to resist loads (typically seismic) or to resist water infiltration.


1.3.14   Patch


The use of substitute repair materials to treat damaged or deteriorated 
masonry units insitu.


1.3.15   Remediate


The practice of restoring a historic masonry structure and its component 
materials with the intent to maintain the original fabric to the greatest 
extent possible.


1.3.16   Remove


Specifically for historic masonry materials, the term means to detach an 
item from existing construction to the limits indicated.


1.3.17   Replace


To reinstall an item in its original position (or where indicated) after 
remedial treatment, or to duplicate and reinstall an entire item with new 
material; with the original item serving as the pattern for creating the 
duplicate.


1.3.18   Repoint


To remove existing mortar joints to the specified depth and replace with a 
mortar that matches in color, texture, and performance with maximum 
breathability, bond, and flexibility to accommodate movement.


1.3.19   Retool


A repair method in which a chisel is used to re-create the surrounding 
stone texture finish by removing loose pieces of stone.


1.3.20   Stucco


A mixture of binders and aggregates and animal hair or fibers used for the 


SECTION 04 01 00.91  Page 9







repair treatment of original stucco.


1.3.21   Surface Treatment


The application of traditional materials or contemporary chemical products 
to the surface of masonry to provide protection to the masonry units and 
mortar and/or prevent water infiltration.


1.3.22   Test Panel


Specific area on the building approved by the Contracting Officer to 
demonstrate individual applicator competency in workmanship proficiency 
during the on-site training program.


1.3.23   Tuckpointing


Often called skim-coating, an American practice of surface repairing mortar 
joints without the required removal of existing deteriorated mortar 
beneath. This practice is not recommended for mortar joint repair work on 
historic masonry. There is also an acceptable British form of tuckpointing 
practice that involves careful thin penciling of smaller joints within 
larger ones to give the wall the appearance of an ashlar finish.


1.3.24   Water Repellent


A chemical product designed to preclude water entry into a masonry wall 
system.


1.3.25   Wall System


A term used to address the fact that masonry structures are comprised of 
different materials but function holistically, requiring that all 
restoration and cleaning process take into account the implications of the 
treatment to the adjacent materials and the building as a whole.


1.3.26   Masonry Treatment Requirement (MTR)


Defined treatments that are required by the specification (contract) 
documents for project specific repairs to masonry.


1.3.27   Saturated Surface Dry (SSD)


Defined as a condition of the wall surface after water has been applied and 
allowed to dry to a point with no standing water visible.


1.4   PRE-CONSTRUCTION CONFERENCE


Prior to beginning the work of this Section, convene a meeting with the  
Contracting Officer's Representative(s) to review the requirements of the 
Quality Control Plan, Project Training Program, installation procedures, 
location of required mockup areas, and all job conditions and processes.  
All subcontracting firms involved with this work shall participate in this 
meeting.


1.5   SUBMITTALS


**************************************************************************
NOTE:  Review submittal description (SD) definitions 
in Section 01 33 00 SUBMITTAL PROCEDURES and edit 
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the following list to reflect only the submittals 
required for the project.


The Guide Specification technical editors have 
designated those items that require Government 
approval, due to their complexity or criticality, 
with a "G."  Generally, other submittal items can be 
reviewed by the Contractor's Quality Control 
System.  Only add a “G” to an item, if the submittal 
is sufficiently important or complex in context of 
the project.


For submittals requiring Government approval on Army 
projects, a code of up to three characters within 
the submittal tags may be used following the "G" 
designation to indicate the approving authority.  
Codes for Army projects using the Resident 
Management System (RMS) are:  "AE" for 
Architect-Engineer; "DO" for District Office 
(Engineering Division or other organization in the 
District Office); "AO" for Area Office; "RO" for 
Resident Office; and "PO" for Project Office.  Codes 
following the "G" typically are not used for Navy, 
Air Force, and NASA projects.


An "S" following a submittal item indicates that the 
submittal is required for the Sustainability 
Notebook to fulfill federally mandated sustainable 
requirements in accordance with Section 01 33 29 
SUSTAINABILITY REPORTING.


Choose the first bracketed item for Navy, Air Force 
and NASA projects, or choose the second bracketed 
item for Army projects.


**************************************************************************


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for [Contractor Quality Control 
approval.] [information only.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.]  Submittals with an "S" are for inclusion in the 
Sustainability Notebook, in conformance to Section 01 33 29 SUSTAINABILITY 
REPORTING.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:


SD-01 Preconstruction Submittals


Quality Control Plan; G [, [_____]]
Project Training Program; G [, [_____]]


SD-02 Shop Drawings; G [, [_____]]


Documentation
Structural Upgrades; G [, [_____]]


SD-03 Product Data


Cleaning and Restoration Methods; G [, [_____]]
Cleaning Materials; G [, [_____]]
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Qualifications
Water Infiltration; G [, [_____]]
Stone Consolidants; G [, [_____]]


SD-04 Samples


Mock-ups; G [, [_____]]


SD-07 Certificates


Repair Materials


1.6   QUALITY CONTROL


Submit resumes for all historic masonry workers, demonstrating the minimum  
experience required.  Product manufacturers, vendors, distributors, or 
suppliers of materials will not be permitted to offer on-site project 
training certificates or historic masonry consultation services.


1.6.1   Quality Control Plan


[Prior to beginning restoration and cleaning work, submit a written Quality 
Control Plan.][Include a separate section in the overall project Quality 
Control Plan specifically addressing this restoration and cleaning work.]  
Do not proceed without written approval of the plan.  At a minimum, include 
the items in the Quality Control Plan


a.  Describe methods of dust containment during the work specific to the 
restoration and cleaning work.


b.  Describe the methods of protecting surrounding masonry, windows, doors, 
roof, and building trim as well as surrounding landscape.  Provide 
drawings of protection when requested.


c.  Describe the work procedures, materials, and tools the contractor 
proposes to use for each MTR specified.


d.  Describe the sequence of each MTR.


e.  Describe how the sequence of MTR and the construction schedule changes 
as it relates to climate changes and protection of completed work.


f.  Describe the methods for surveying original layout and collecting datum 
points and plumb lines for rebuilding masonry.


g.  Describe the methods for shoring and providing a safe working 
environment.


h.  Describe the methods for select deconstruction of individual masonry 
units and tools for cleaning the masonry for reuse.


i.  Describe the method and approach to mortar joint removal.


j.  Describe the method and approach to cleaning mortar coating smears and 
old patching materials from the masonry surfaces.


k.  Describe, in detail, the procedures relating to techniques and tools 
proposed for masonry matching.
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l.  Describe the complete masonry removal and matching procedures; include 
equipment, approach, length of time the masonry will be out of the 
wall, documentation on mapping the location, and where (on-site or in 
shop) the masonry units will be repaired.


m.  Describe the procedure for matching of different colors at different 
locations.


n.  Describe the procedure for mixing and matching of substitute repair 
materials.


o.  Describe the methods and system by which the use of reclaimed masonry 
units can be utilized.


p.  Describe the methods for setting masonry back into its original 
position and maintaining the original bond patterns and joint width.


q.  Describe the methods of transition points where 
replacement/preservation work will meet the original historic work.


r.  Describe the on-site project training program.  Provide the opportunity 
for workers to be trained in each masonry treatment requirement (MTR) 
as work proceeds.


1.6.2   Qualifications


1.6.2.1   Historic Masonry Consultant


Secure the services of a historic masonry consultant with a minimum of 10 
years experience applying NPS Hist Prop  as they relate to the work in this 
section.  Submit five relevant projects within that period that include how 
NPS Hist Prop  was applied to the work of similar scope and scale and what 
jurisdiction or agency was involved in approving the work.  The 
consultant's services include; investigating the condition of the masonry 
materials and mortar, arranging for material analysis in the laboratory, 
recommending appropriate cleaning methods and materials, recommending 
restoration options, providing project specific specifications, providing 
an on-site training program and providing quality control services during 
construction.


1.6.2.2   Masonry Firm


The firm performing the masonry work shall have a minimum of five years 
experience on similar projects.  The firm shall have completed work similar 
in material, design, and extent to that indicated for this Project and 
shall demonstrate a record of successful in-service performance.  Proven 
implementation of NPS Hist Prop  and related Preservation Briefs are 
required.


1.6.2.3   Field Supervision


Retain an experienced full-time supervisor on the project site at all times 
when masonry restoration is in progress.  A single individual shall be 
responsible for supervising the historic masonry restoration work 
throughout the duration of the project.


1.6.2.4   Masonry Applicator


Employ craftspeople who are experienced with and specialize in restoration 
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work of the types they will be performing.  All masonry restoration 
treatments must be performed by a craftsperson that is familiar with 
historic masonry construction and has worked on historic masonry projects 
for at least five years.  Only skilled journeyman masons who are familiar 
and experienced with the materials and methods specified may be used.


1.6.3   Project Training Definition and Use


In addition to five years demonstrable experience on masonry restoration 
projects, offer workers project training certificate(s) within the 
framework of ASTM E2659.  Project training certificates are earned by 
individual workers and issued with the understanding that they are for 
limited time use, enforceable only to this specific project and for a 
specific MTR.  It is not necessary, nor a requirement of this 
specification, that all restoration workers obtain all project training 
certificates offered.  Rather it is desirable that workers be trained for 
each project specific task they will perform to ensure the highest quality 
results from the cleaning and restoration program.


1.6.4   Documentation


Submit digital photographic documentation of the all phases of masonry 
restoration, including prior to the start of restoration work.  Provide 
thorough photo documentation of the project and project details and 
targeted areas.


1.6.5   Cleaning and Restoration Mock-ups


1.6.5.1   Cleaning and Restoration Methods


Submit the cleaning and restoration methods, and materials selected for a 
specific structure for approval before work starts.  Take into account the 
total construction system of the building to be worked upon, including 
different masonry and mortar materials, as well as non-masonry elements 
which may be affected by the work.  Utilize mockups to identify the 
appropriate cleaning and restoration treatment and materials and set the 
standard for each project task.  Demonstrate the correct execution of the 
approved cleaning and restoration methods and materials during the on-site 
workmanship training program within the framework of ASTM E2659.


1.6.5.2   Cleaning Products and Procedures


Establish cleaning products and procedures during the mockup process; 
selecting the least aggressive method used to achieve the desired level of 
clean.  Where chemical products are selected for cleaning, use them in 
accordance with the manufacturer's instructions.


1.6.6   Masonry Mock-ups


Submit mock-ups of each treatment proposed for use in the work.  No masonry 
or mortar shall be used in the work until the mock-ups and the represented 
material and workmanship have been approved.  Materials shall be submitted 
and approved prior to the creation of mock-ups.  The location for 
placement, size, and location of mock-ups will be [as directed][_____].


Mock-ups must demonstrate the methods and quality of workmanship to be 
performed in each masonry treatment requirement (MTR).  Provide a mockup 
for each MTR indicated[ and included in related specification Sections].
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a.  Prepare mock-ups on existing walls under the same weather conditions 
expected during the remainder of the work.


b.  Throughout restoration, retain approved mock-up panels in undisturbed 
condition, suitably marked, as a standard for judging completed work.


c.  Review manufacturer's product data sheets to determine suitability of 
each product for each surface.


d.  Apply products using manufacturer-approved application methods, 
determining actual requirements for application.


e.  Obtain approval as to the preservation treatment approach, design, and 
workmanship to include, but not limited to the verification of all 
material applications and finishes as specified to the requirements of 
color, texture, profiles, and finishes before proceeding with work. 


f.  Mock-ups: May be performed on inconspicuous sections of actual 
construction


(1)  Location and number as directed[, but no more than [_____]].


(2)  Size: 600 mm by 900 mm 2 feet by 3 feet or as appropriate for the 
repair specified


(3)  Repair unacceptable work.


1.6.6.1   Repointing


Repoint mortar joints, minimum acceptable mock up dimensions: twelve feet 
in length - 2/3 horizontal joints and 1/3 vertical joints.  Demonstrate 
method for cutting out mortar joints, preparing wall for repointing, mixing 
mortar, installing mortar and curing the mortar.  Prepare and place 
repointing mortar in accordance with NPS TPS Brief 2  and in compliance with 
NPS Hist Prop .


1.6.6.2   Retooling Stone Masonry Insitu


Demonstrate treatment technique and methods to retool three deteriorated 
stone faces insitu in all known historic profile textures identified.  
Finishes include, but are not limited to, corduroy and point chisel 
finishes.


1.6.6.3   Masonry Removal and Replacement


Fully remove masonry and replace to specified dimensions and texture. 
Select size of masonry units representing typical conditions.  Return one 
masonry unit to same location, set to surrounding profile joint width and 
bond pattern.  Set masonry unit using specified mortar. Confirm with 
Contracting Officer's Representative that the replacement masonry units 
meet specification requirements for matching and that sufficient quantity 
required for the work have been identified.  Leave one stone dry-set into 
opening set on wood shims for evaluation and approval of preparation 
conditions.
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1.6.6.4   Substitute Repair Material


1.6.6.4.1   Patching


Apply substitute repair material on at least two masonry units for repair.  
Include one masonry unit on which to demonstrate proficiency in removing 
previous patching material and repairing with new substitute repair 
material.  Include the removal of metal anchors at two locations and fill 
in the holes with substitute repair material on the second masonry unit 
(where applicable).


1.6.6.4.2   Dutchman


Undertake dutchman repairs in two locations, including one that is only cut 
and prepared for application.  Demonstrate the quality of the stone insert, 
as well as the workmanship and techniques to be performed in the dutchman 
repairs.  Do not proceed with other dutchman repairs until the technique 
has been approved.


1.6.6.5   Crack Repair


Repair one crack, 600 mm 2 feet in length, using mortar.  Repair one crack, 
 600 mm 2 feet in length, using dispersed hydrated lime injection technique 
with appropriate substitute repair materialt.


1.6.6.6   Surface Treatments


Install a minimum 1.5 square meter 16 square foot mockup for each surface 
treatment on each substrate to be treated.  For stucco, demonstrate the 
means for installing each coat; including any mechanical support systems 
such as wood or metal lath.  For water repellents and/or consolidants, 
demonstrate the equipment and installation procedure. Allow 48 hours for 
limewash applications to dry to their final color and appearance.


1.6.6.7   New Masonry Elements


**************************************************************************
NOTE:  Consideration of new elements on a historic 
structure should only be undertaken once the 
addition is approved by Historic Preservation 
Officer.  New accessories are intended to provide 
structural strengthening or facilitate weather 
protection.


**************************************************************************


Install new accessories in a manner demonstrating their final installation 
on the structure.


1.7   DELIVERY, STORAGE, AND HANDLING


Furnish cement in suitable bags used for packaging cements.  Labeling of 
packages shall clearly define contents, manufacturer, and batch 
identification.  Detergents, masonry cleaners, paint removers, solvents, 
epoxies and other chemicals used for masonry cleaning shall be in sealed 
containers that legibly show the designated name, formula or specification 
number, quantity, date of manufacture, manufacturer's formulation number, 
manufacturer's directions including any warnings and special precautions, 
and name of manufacturer.  Store materials in weathertight structures which 
will exclude moisture and contaminants.  Accessories shall be stored 
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avoiding contamination and deterioration.  Admixtures which have been in 
storage onsite for six months or longer, or which have been subjected to 
freezing, shall not be used unless retested and proven to meet the 
specified requirements.


1.8   FIELD CONDITIONS


1.8.1   General Ambient Conditions


Masonry, mortar, and epoxy adhesives shall not be placed when weather 
conditions detrimentally affect the quality of the finished product.  No 
masonry or mortar shall be placed when the air temperature is below 5 
degrees C 40 degrees F in the shade.  When air temperature is likely to 
exceed 35 degrees C 90 degrees F masonry and mortar shall have a 
temperature not exceeding 35 degrees C 90 degrees F when deposited.  
Materials to be used in the work shall be neither produced nor placed 
during periods of rain or other precipitation.  Stop material placements, 
and protect all in-place material from exposure, during periods of rain or 
other precipitation.  Masonry surfaces shall be cleaned only when air 
temperatures are above 5 degrees C 40 degrees F and will remain so until 
masonry has dried out, but for not less than 7 days after completion of the 
work.


1.8.2   Masonry Installation Conditions


Do not perform any masonry repointing unless air temperatures are between  
10 degrees C 40 degrees F and 32 degrees C 95 degrees F and will remain so 
for at least 48 hours after completion of work.  Phase repointing during 
hot weather by completing process on the shady side of the building or 
schedule installation of materials during cooler evening hours to prevent 
premature evaporation of the water from the mortar.  Do not use frozen 
materials or materials mixed or coated with ice or frost.  Do not lower the 
freezing point of mortar by the use of admixtures or anti-freeze agents.  
Do not add chlorides to the mortar.  Prevent repointing mortar from 
staining the face of the masonry or other exposed surfaces.  Immediately 
remove all repointing mortar that comes in contact with such surfaces.  
Cover partially completed work when work is not in progress.  Protect 
sills, ledges and projections from mortar droppings.  If the Contractor 
fails to protect against building damage as a result of work of this 
Section, such damage shall be the Contractor's responsibility.  The 
Contractor shall restore damaged areas to the complete satisfaction of the 
Owner at no expense to the Owner.  Do not apply products under conditions 
outside manufacturer's requirements, which include:


a.  Surfaces that are frozen; allow complete thawing prior to installation.


b.  Surface and air temperatures below 5 degrees C 40 degrees F.


c.  Surface and air temperatures above 35 degrees C 95 degrees F.


d.  When surface or air temperature is not expected to remain above5 
degrees C 40 degrees F for at least 48 hours after application.


e.  Wind conditions that may blow materials onto surfaces not intended to 
be treated.
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1.9   WARRANTIES


1.9.1   Cleaning Warranty


Warrant cleaning procedures for a period of two years against harm to 
substrate (masonry and mortar) or to adjacent materials including, but not 
limited to, discoloration of substrate from improper procedures or usage, 
chemical damage from inadequate rinse procedures, and abrasive damage from 
improper procedures.


1.9.2   Repair Warranty


Warrant repair procedures, including repointing, for a period of two years 
against: discoloration or mismatch of new mortar to adjacent original 
historic mortar, discoloration or damage to masonry from improper mortar 
clean-up, loss of bond between masonry and mortar, fracturing of masonry 
edges from improper mortar joint preparation procedures or improper mortar 
formulation, and occurrence of efflorescence.


PART 2   PRODUCTS


2.1   CLEANING MATERIALS


Selection of appropriate cleaning products requires a clear understanding 
of the masonry materials to be cleaned, a rationale for the cleaning, and 
an understanding of the anticipated level of cleanliness expected from the 
cleaning program.  Caution against over-cleaning of surfaces which may be 
detrimental, and which may remove desirable historic surface details or 
patinas.  For example, if cleaning reveals unexpected joint painting or 
historic signage; suspend the cleaning action, protect the exposed area and 
notify the Contracting Officer.  Research has determined that overly 
aggressive cleaning methods and materials can cause subtle, long-term 
damage to masonry units.  Use  products that have a minimum 5 year 
performance record on similar projects.  Selection of the products shall be 
predicated on long-term negative effects to the masonry rather than current 
level of cleanliness of the comparable structure.


2.1.1   Paint Removers


a.  Provide chemical paint removers which are manufacturer's water soluble, 
low toxicity products, effective for removal of paint on masonry 
without altering, damaging, or discoloring the masonry surface.


b.  Provide commercially available poulticing materials designed to adhere 
to and peel off paint without damaging the underlying masonry or 
project specific mixtures that include absorbent materials and cleaning 
solutions which can be demonstrated to do no harm to the masonry.


2.1.2   Chemical Cleaners


Chemical cleaners range from acidic to alkaline in their chemical makeup.  
Along with the cleaner, provide the associated pre and post treatment 
material to neutralize the long term effects of the chemicals.  All 
products shall be commercially available and have a proven record of 
cleaning masonry without altering, damaging or discoloring the masonry 
units or mortar.


SECTION 04 01 00.91  Page 18







2.1.3   Biocides


Use biocides that are chemical treatments designed to remove organic growth 
from masonry.  The manufacturer's literature for all biocides shall contain 
information on the product as well as the expected service life of the 
material and any detrimental effects it may have on the masonry or mortar.


2.1.4   Liquid Strippable Masking Agent


Liquid strippable masking agent shall be manufacturer's standard liquid, 
film-forming, strippable masking material for protecting glass, metal, and 
polished stone surfaces from the damaging effect of acidic and alkaline 
masonry cleaners.


2.1.5   Cleaning Implements


Furnish brushes that contain natural or nylon fiber bristles only.  Do not 
use wire brushes.  Scrapers and application paddles shall be made of wood 
with rounded edges.  Metallic tools are not permitted.


2.1.6   Water


Obtain potable water from a local source.  Filter to remove minerals 
resulting in a neutral pH, prior to application.


2.2   REPAIR MATERIALS


Use materials, physical and chemical properties, and composition of masonry 
and mortar in renovation work that match the original existing masonry and 
mortar to be repaired, unless samples and testing determine that existing 
mixtures and materials are faulty or non-performing.  Masonry materials 
used for repair and renovation shall match the original existing historic 
materials as closely as possible in composition, color, texture, strength, 
size, finishing and porosity.  Substitute repair materials shall be of one 
type and from one source, when used in repair treatments which will have 
surfaces exposed in the finished structure.


2.2.1   Mortar and Stucco


The replacement mortar and stucco shall coexist with the old in a 
sympathetic, supportive and, if necessary, sacrificial capacity.  The 
replacement mortar and stucco shall have greater vapor permeability and be 
softer (measured in compressive strength) than the masonry units.  The 
replacement mortar or stucco shall be as vapor permeable, and as soft, or 
softer, (measured in compressive strength) than the existing historic 
mortar or stucco.  Measure water vapor transmission in accordance with 
ASTM E96/E96M.


2.2.1.1   Matching


Take test specimens of existing mortar and stucco from a sound and intact 
representative portion of the structure, at locations [indicated][ or ][by 
the Contracting Officer's Representative].  The replacement mortar and 
stucco shall match the original existing material in color, texture and 
tooling.  The sand shall match the sand in the original existing mortar and 
stucco by color, shape and particle size distribution as defined using 
ASTM C144; ASTM E11 sieves.  Use of admixtures is subject to approval.


SECTION 04 01 00.91  Page 19







2.2.1.2   Binder Content of Historic Mortar


Historic mortars can represent four different binder types, or combination 
of them, depending on the time period of construction.  A building 
constructed in the early 1800s is likely built with a straight lime putty 
binder type because the discovery of natural cement binder types had not 
occurred until the early 1820s.  A building constructed in 1940 might be 
built with portland cement (1871) and hydrated lime (1930s).  The historic 
binder types include: non-hydraulic lime (fat lime, lime putty or hydrated 
lime); hydraulic lime (feebly, NHL 2, moderately, NHL 3.5, and imminently, 
NHL 5.0); natural cement; and portland cement.  The binder types are all 
derived from limestone. Each successive type is fired at higher 
temperatures in a kiln to the point of vitrification or liquid phase 
(2200-2800F) when Portland cement is developed.  Lime can be slaked into a 
hydrate powder or putty form by adding water due to the lower firing 
temperatures (1650-2000F), while cement products must be crushed 
mechanically into a powder form before use.  Each binder type has its own 
unique performance properties in relation to historic masonry units and the 
building wall design.  A mortar formula made from lime putty (low 
compressive strength) will accommodate building movement in load-bearing 
masonry much more effectively than a portland cement formula of much higher 
compressive strength.  Identify performance characteristics of the 
replacement mortar carefully based upon evaluation of the existing historic 
mortar.  Each  binder type or mixture of mortar (and stucco) shall have a 
cement, lime, or combination thereof consistent with the original existing 
mortar (and stucco) content in order to provide uniform  durability, 
weathering characteristics, and the same, or better, life-cycle performance 
expectations.


2.2.1.3   Crack Injection


Comply with the dispersed hydrated lime manufacturer's written 
instructions.  Inject cracks that are no greater than 3 mm 1/8 inch in 
width and masonry is soundly bonded but cracked.  Unless specifically 
instructed inject the full length of the cracks.


2.2.2   Replacement Masonry Materials


2.2.2.1   Replacement Brick


Replacement brick shall match in color, shape, size, texture and appearance 
to the existing historic brick.  Test brick in comparison to the original 
existing historic brick using ASTM C67.  Reclaimed brick shall be used only 
upon Contracting Officer approval.  Brick shall meet the requirements of 
ASTM C216 Grade SW unless otherwise specified.


2.2.2.2   Replacement Stone


Replacement stone shall match in type, color, shape, size, texture and 
finish-profile the appearance of the existing historic stone units.  Test 
replacement stone in comparison to the existing historic stone using 
ASTM C170/C170M.   


2.2.2.3   Replacement Terra Cotta


Replacement terra cotta shall match in color, shape, size, texture and 
finish-profile to the appearance of the existing historic terra cotta 
units.  Test replacement terra cotta in comparison to the existing historic 
terra cotta using ASTM C34.  
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2.2.2.4   Replacement Architectural Precast Stone


Replacement architectural precast stone shall match in color, shape, size, 
texture and finish-profile to the appearance of the existing historic 
architectural precast stone units.  Test replacement architectural precast 
stone in comparison to the existing historic architectural precast stone 
using ASTM C1364.  


2.2.3   Masonry Elements


2.2.3.1   Epoxy Anchor Adhesives


Use an epoxy-resin grout to bond steel anchors to masonry.  The grout shall 
be a 100 percent solids, moisture insensitive, low creep, structural 
adhesive.  The epoxy shall conform to ASTM C881/C881M, Type IV; Grade and 
Class selected to conform to the manufacturer's recommendations for the 
application.


2.2.3.2   Metal attachments


Anchors for spall repairs shall be threaded stainless steel, size as 
indicated.  Other plates, angles, anchors, and embedments shall conform to 
ASTM A36/A36M, and shall be prime painted with inorganic zinc primer.


2.2.3.3   Lead Flashing


Lead flashing conforming to GSA HPTP 07656-01  shall be a commercially 
available product designed for installation in mortar joints to help 
protect against water infiltration.


2.2.4   Surface Treatments


Contemporary chemical treatments to stabilize masonry units without 
impeding water vapor transmission are permitted for use, including, silanes 
and siloxanes that react chemically with the masonry.     


2.2.4.1   Consolidants


Consolidants shall be commercially available products designed to 
strengthen loose or deteriorated stone without damaging intact stone or 
affecting the vapor transmission properties of the original material.


2.2.4.2   Water Repellents


Water repellents shall be commercially available products designed to 
preclude water droplet entry into the masonry walls without affecting the 
vapor transmission properties of the original material.


2.3   EQUIPMENT


2.3.1   Cleaning Equipment


Cleaning equipment shall not cause staining, erosion, marring, or other 
damage or changes in the appearance of the surfaces to be cleaned.


2.3.1.1   Sandblasting


Sandblasting equipment is not allowed for cleaning masonry surfaces.
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2.3.1.2   Water Blasting


Provide water blasting equipment including a trailer-mounted water tank, 
pumps, high-pressure hose, wand with safety release cutoff control, nozzle, 
and auxiliary water re-supply equipment.  Do not operate the equipment at a 
pressure which will cause etching or other damage to the masonry surface or 
mortar joints.  Operate the equipment at a discharge capacity of 0.38 to 
3.0 MPa 55 to 400 psi and 9.5 to 11.4 L/m 2.5 to 3 gpm for general surface 
cleaning operations.  The water tank and auxiliary re-supply equipment 
shall be of sufficient capacity to permit continuous operations.  Provide 
protective covers and barriers as required to prevent over-spray onto 
adjacent surfaces.


2.3.2   Spray Equipment


Spray equipment for chemical cleaners shall be low-pressure tanks or 
chemical pumps suitable for chemical cleaner indicated, and shall be 
equipped with stainless steel, cone-shaped spray-tip.  Spray equipment for 
water shall disperse water through a fan-shaped spray tip at an angle of 
not less than 15 degrees.  Spray equipment shall deliver water at a 
pressure not greater than 3.0 MPa 400 psi and at a volume between 9.5 and 
11.4 L/m 2.5 and 3 gpm.  Spray equipment for heated water shall be capable 
of maintaining temperature, at flow rates indicated, between 60 and 82 
degrees C 140 and 180 degrees F.  Keep the spray-tip at a 255 mm 10-inch 
minimum distance from the wall surface during operations.


2.3.3   Alternative Blasting Methods


Alternative blasting methods require equipment designed to discharge      
sponges, walnut shells, ice, soda and other friable materials.  These are 
specially designed systems that must be operated in accordance with 
manufacturer's recommendations and maintained in good working order.  Do 
not operate the equipment at a pressure which will cause etching or other 
damage to the masonry surface or mortar joints.  Determine the discharge 
capacity on a case by case basis during the mockup test panel demonstration 
and approval process.  Provide protective covers and barriers as required 
to prevent over-spray onto adjacent surfaces.


2.3.4   Drilling Equipment


Use standard handheld masonry drills, commonly used for drilling small 
holes in concrete and masonry to drill holes in masonry for patch anchors 
and other applications.  The drill shall be a small, powered, handheld 
type, using rotary drilling mode only.  Impact and rotary impact type 
drills will not be allowed.


2.3.5   Compressed Air Supplies


Compressed air equipment shall deliver clean, oil and moisture free 
compressed air at the surface to be cleaned.  The compressed air line shall 
have at least two in-line air filters to remove oil and moisture from the 
air supply.  Test the compressed air supply during each shift for the 
presence of oil and moisture.
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PART 3   EXECUTION


3.1   EVALUATION AND ANALYSIS


Undertake masonry renovation only after complete evaluation and analysis of 
the areas to be repaired are completed, including sampling and testing of 
the existing mortar to determine its composition and qualities.  No repair 
work shall be undertaken until conditions that have caused masonry 
deterioration have been identified.  Correct such conditions, if possible, 
prior to start of the work.


3.1.1   Mortar Analysis


Analyze existing original historic mortar before repointing in order to 
provide a match with the new repointing mortar.  Historic mortars are 
usually softer than newer mortars, often using lime as a binder rather than 
cement.  Lime for repointing mortar shall conform to ASTM C207, Type S, or 
ASTM C1489 unless otherwise specified.  Full laboratory analysis of the 
existing mortar shall conform to ASTM C1324, and include methods for 
precise determination of the binder constituents.  Field analysis of the 
existing mortar shall be as specified below.


3.1.2   Field (Insitu) Mortar Analysis


a.  Analyze the mortar composition and detect cracks, degradation and 
de-bonding from the surrounding masonry.  Also determine previous 
surface coating treatments that may be contributing to the current 
conditions.   


b.  Compare the bedding mortar with the pointing mortar and determine the 
cross-sectional characteristics of the wall.   


c.  Determine the level of moisture movement in the insitu mortar, and if 
the mortar or masonry units are handling the brunt of the water 
movement through the wall.   


d.  Assess the physical characteristics of the mortar and determine 
indirect compressive strength.  Gather data on insitu mortar joint 
shear strength.


3.1.3   Taking and Preparation of Samples


Take and analyze samples of unweathered original historic mortar and 
different type of mortar in the structure in order to match the new mortar 
to be used for repointing.  Remove three or four samples of each type of 
mortar to be matched with a hand chisel from several locations on the 
building.  Set aside the largest sample for comparison with the repointing 
mortar.  Place the remaining samples in labeled, sealed sample bags for 
transport to the laboratory.


3.1.3.1   Laboratory Mortar Analysis Equipment


Equipment for evaluating historic mortar in the lab includes physical 
preparation and analysis equipment such as scales, ovens, compression 
machines, sieves, sieve shakers and the like.  All lab equipment should be 
calibrated and in good working condition.  To accurately determine the 
binder constituents and proportions requires additional equipment such as 
high magnification microscopes to perform petrography, specialized ovens to 
perform Differential Thermal Analysis and specialized equipment to perform 
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X-Ray diffraction analysis.  This specialized equipment should be operated 
and the results analyzed only by trained, experienced personnel.


3.1.3.2   Laboratory Masonry Unit Evaluation Equipment


Equipment for evaluating masonry units in the lab includes physical 
preparation and analysis equipment such as scales, ovens, compression 
machines, freeze-thaw equipment, soaking chambers and the like.  All lab 
equipment should be calibrated and in good working condition.


3.1.4   Binder Analysis


Subject a part of the historic mortar sample to Differential Thermal 
Analysis or X-ray Diffraction to determine the binder components.


3.1.5   Aggregate Analysis


Separate aggregate of the mortar sample from the binder[ by taking the 
crushed mortar sample and either gently blowing away the fine binder 
material, placing the crushed sample in a centrifuge, or chemically 
separating the aggregate from the binder].  The separated aggregate shall 
be rinsed clean with water and dried.[  Examine the aggregate with a 
magnifying glass, and record the component materials as to range of 
materials, sizes, colors, as well as the presence of other materials.][  
Perform sand analysis using a sieve analysis of the aggregate as part of 
the ASTM C1324 process.]


3.2   PREPARATION


3.2.1   Material Handling and Associated Equipment


3.2.1.1   Mixing, Transporting, and Placing Job Materials


Provide equipment used for mixing, transporting, placing, and confining 
masonry and mortar placements capable of satisfactorily mixing material and 
supporting uninterrupted placement operations.  Equipment used for mixing, 
conveying, and placing of materials shall be clean, free of old materials 
and contaminants, and shall conform to the material manufacturer's 
recommendations.


3.2.1.2   Associated Equipment


Provide associated equipment, such as mixer timing equipment, valves, 
pressure gauges, pressure hoses, other hardware, and tools, as required to 
ensure a continuous supply of material and operation control.


3.2.2   Protection


Protect persons, motor vehicles, adjacent surfaces, surrounding buildings, 
equipment, and landscape materials from chemicals used and runoff from 
cleaning and paint removal operations.  Erect temporary protection covers, 
which will remain in operation during the course of the work, over 
pedestrian walkways and at personnel and vehicular points of entrance and 
exit.


3.2.2.1   Interior Protection


Protect the interior of buildings from the weather, cleaning, and repair 
operations at all times.
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3.2.2.2   Worker Exposures


Exposure of workers to chemical substances shall not exceed the limits 
established by ACGIH 0100 , or those required by a more stringent applicable 
regulation.


3.3   EQUIPMENT AND TECHNIQUES DEMONSTRATION


Demonstrate equipment and techniques of operation in an approved location.  
Dependable and sufficient equipment, appropriate and adequate to accomplish 
the work specified, shall be assembled at the work site in sufficient lead 
time before the start of the work to permit inspection, calibration of 
weighing and measuring devices, adjustment of parts, and the making of any 
repairs that may be required.  Maintain the equipment in good working 
condition throughout the project.


3.4   MASONRY CLEANING


Historic materials shall not be damaged or marred in the process of 
cleaning.  Cleaning shall conform to NPS TPS Brief 1 .  Protect open joints 
to prevent water and cleaner intrusion into the interior of the structure 
from pressure spraying.  Protect non-masonry materials and severely 
deteriorated masonry by approved methods prior to initiation of cleaning 
operations.  Masonry cleaning shall remove all organic and inorganic 
contaminants from the surface and pores of the substrate, without causing 
any short or long-term negative consequences.  Surfaces shall be evenly 
cleaned with no evidence of streaking or bleaching.  The cleaning process 
shall not affect the density, porosity, or color of the masonry or mortar.  
Cleaned masonry shall have a neutral pH.  Use the gentlest methods possible 
for cleaning historic masonry to achieve the desired results.  Make test 
patches to determine a satisfactory cleaning result.  Cleaning shall 
proceed in an orderly manner, working from top to bottom of each scaffold 
width and from one end of each elevation to the other.  Perform cleaning in 
a manner which results in uniform coverage of all surfaces, including 
corners, moldings, interstices and which produces an even effect without 
streaking or damage to masonry.  The cleaning materials, equipment, and 
methods shall not result in staining, erosion, marring, or other damage to 
the surfaces of the structure.  Following an initial inspection and 
evaluation of the structure and surfaces, give the structure a surface 
cleaning which shall be completed prior to start of repair work, and 
sampling and testing of mortars.  The work shall provide for the complete 
cleaning of all exterior masonry surfaces of the structures, removing all 
traces of moss, dirt, and other contaminants to allow determination of the 
masonry's color and shades, finish and texture, and other properties.  
Following completion of the surface cleaning of the structure (or side of 
structure) the masonry shall be dried prior to the start of any repair 
work.  The following sequence of methods shall be used to determine the 
least aggressive, effective cleaning method:


1. Water with brushes
2. Water with mild soap
3. Water with stronger soap
4. Water with stronger soap plus ammonia
5. Water with stronger soap plus vinegar (but not on calcareous masonry)
6. Stronger chemical cleaners, only when above methods are determined 
to be ineffective by the Contracting Officer
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3.4.1   Chemical Cleaners


Do not use acidic chemical cleaners on limestone, marble, concrete and 
other calcareous (calcium containing) masonry materials.  If chemical 
cleaners are used on such materials, they shall be alkaline based and 
utilized with neutralizing afterwashes.


3.4.2   Test Patches


Demonstrate the materials, equipment, and methods to be used in cleaning in 
a test section approximately 1 m by 1 m 3 feet by 3 feet.  The location of 
the test section, and the completed test section is subject to approval.  
Adjust the cleaning process as required and the test section rerun until an 
acceptable process is obtained.  Locate test patches in inconspicuous areas 
of the building.  The areas tested shall exhibit soiling characteristics 
representative of those larger areas to be cleaned.  Also conduct tests on 
areas to be stripped of paint.  Allow tested areas to dry before a 
determination is made on the effectiveness of a particular treatment.


3.4.3   Paint Removal


Remove paint and other coatings from masonry surfaces in areas indicated 
prior to general cleaning.  Masonry shall not be damaged or marred in the 
process of paint removal.  Areas where paint is to be removed shall first 
be cleaned with water and detergent solution to remove surface dirt, 
rinsed, and allowed to dry.  Apply chemical paint removers in accordance 
with manufacturer's instructions.  Surrounding painted surfaces to remain 
intact shall be protected from exposure to chemical paint removers to avoid 
damage.  Remove paint containing lead in accordance with Section 
02 83 19.00 10 LEAD BASED PAINT HAZARD ABATEMENT, TARGET HOUSING & CHILD 
OCCUPIED FACILITIES.


3.4.4   Water Cleaning


3.4.4.1   Pressure Spraying


Spray apply water to masonry surfaces to comply with requirements indicated 
by test patches for location, purpose, water temperature, pressure, volume, 
and equipment.  Unless otherwise indicated, the surface washing shall be 
done with clean, low pressure water (pressure of less than 0.38 MPa 55 psi 
and 9.5 to 11.4 L/m 2.5 to 3 gpm discharge) and the spray nozzle shall not 
be held less than 300 mm 12 inches from  surface of masonry.  Water shall 
be applied side to side in overlapping bands to produce uniform coverage.


3.4.4.2   Hand Scrubbing


Scrub surfaces to be cleaned to remove surface contaminants.  Pre-wet 
surfaces and use hand-held natural bristle or nylon brushes.  Do not use 
wire brushes.


3.4.4.3   Rinsing


Rinse scrubbed surfaces clean of all contaminants and cleaning solutions 
with water in a low-to-moderate pressure spray, working upwards from bottom 
to top of each treated area.  The rinsing cycle shall remove all traces of 
contaminants and cleaning solutions.
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3.4.5   Chemical Cleaning


Chemical cleaning of historic masonry shall use the gentlest means possible 
to achieve the desired result as determined by test patches.  Chemical 
cleaning is the use of any product in addition to water, including 
detergents, ammonia, vinegar, and bleach.  Proceed in an orderly manner, 
working from top to bottom of each scaffold width and from one end of each 
elevation to the other.  Cleaning shall result in uniform coverage of all 
surfaces, including corners, moldings, interstices and produce an even 
effect without streaking or damage to masonry.  Do not apply chemical 
cleaners to the same masonry surfaces more than twice.


3.4.5.1   Surface Prewetting


Wet masonry surfaces to be cleaned with chemical cleaners with water using 
a low pressure spray before application of any cleaner.


3.4.5.2   Acidic Chemical Cleaning


Apply acidic chemical cleaners according to manufacturer's instructions.  
Acidic chemical cleaners shall not be applied to masonry with high calcium 
content (e.g. marble, limestone).  Apply acidic cleaners to masonry 
surfaces by low pressure spray 0.35 MPa  50 psi max., roller, or brush.  
Cleaner shall remain on masonry surface for the time period recommended by 
manufacturer.  Manual scrubbing by brushes shall be employed as indicated 
by test patches for the specific location.  Cleaned surfaces shall be 
rinsed with a low-to-moderate pressure spray of water to remove all traces 
of chemical cleaner.


3.4.5.3   Alkaline Chemical Cleaning - Prewash Phase


Apply alkaline chemical cleaners to masonry surfaces according to 
manufacturer's instructions, by low pressure spray 0.35 MPa 50 psi max., 
roller, or brush.  Cleaner shall remain on masonry surface for the time 
period recommended by the manufacturer.  Manual scrubbing by brushes shall 
be employed as indicated by test patches for the specific location.  
Cleaned surfaces shall be rinsed with a low-to-moderate pressure spray of 
water.


3.4.5.4   Alkaline Chemical Cleaning - Afterwash Phase


Immediately after rinsing of alkaline cleaned surfaces, apply a 
neutralizing afterwash to the cleaned masonry areas.  Neutralizing 
afterwash shall be applied according to manufacturer's instructions, by low 
pressure spray 0.35 MPa 50 psi max., roller, or brush.  Afterwash shall 
remain on masonry surface for the time period recommended by manufacturer.  
Cleaned surfaces shall be rinsed with a low-to-moderate pressure spray of 
water to remove all traces of chemical cleaners.


3.4.5.5   pH Testing


Determine the pH of masonry surfaces which have been chemically cleaned  
using pH monitoring pencils or papers.  Rinse chemically cleaned masonry of 
all chemical residues until a neutral pH (7) reading is obtained from the 
masonry surface.


3.5   MASONRY REPAIR


**************************************************************************
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NOTE:  Provide missing information; if a reference 
is added, revise paragraph REFERENCES accordingly.


**************************************************************************


Match repaired surfaces with adjacent existing surfaces in all respects.  
Proceed with masonry repair only after the cause of deterioration has been 
identified and corrected.  Demonstrate the materials, methods and equipment 
proposed for use in the repair work in test panels.  The location, number, 
size and completed test panels is subject to approval.  Use products in 
accordance with the manufacturer's instructions.


3.5.1   Deterioration Investitgation


Perform a field investigation, conducted by the historic masonry 
consultant, to determine the causes and extent of degradation.  To 
facilitate the investigation utilize the following techniques.


a.  Employ a field microscope to closely assess the conditions at the 
surface of the mortar and masonry units.  Determine the mortar 
composition, detect cracks and assess for degradation and debonding 
from the surrounding masonry.  Detect previous surface coating 
treatments on the mortar and masonry that may be contributing to the 
current conditions.  Employ a boroscope to examine mortar deeper in the 
joint.  Compare the bedding mortar with the pointing mortar and 
ascertain the cross-sectional characteristics of the wall.


b.  Employ moisture meters to determine the level of moisture in the mortar 
and masonry, and if the mortar or masonry units are handling the brunt 
of the water movement through the wall.  Infrared thermography, 
employed by a trained investigator, can provide additional information 
on the moisture conditions.  Employ rilem tubes to determine the rate 
of water uptake into the masonry.  To access the physical 
characteristics of hard mortar, use a spring loaded impact device to 
determine indirect compressive strength.  For evaluating softer 
mortars, mortar integrity deeper in the wall, and the condition of the 
masonry units, a drill resistance tool shall be employed by an 
experienced consultant.  Utilize technologies such as ground 
penetrating radar or metal detection equipment to map metal 
reinforcement and embedments in the wall.  Use flat (bladder) jacks or 
jacks and rams to gather data on insitu mortar joint shear strength and 
deformation and stress in the wall.


3.5.2   Repointing Masonry


Repoint masonry in accordance with NPS TPS Brief 2 .


3.5.2.1   Wall Preparation


Remove old caulking, grout, or non-original mortar from previously repaired 
joints to a minimum depth of 2.5 times the width of the joint.  Cut all 
joints (unless otherwise noted) back to sound, solid, back up material.  
Leave a clean, square face at the back of the joint to provide for maximum 
contact of repointing mortar.  


a.  Shallow or feather edging is not permitted.  Remove loose particles 
from joints.  Clean joints, followed by blowing with filtered, dry, 
compressed air or vacuum.     


b.  Existing horizontal mortar joints (bed joints) that are filled with a 
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hard Portland mortar may be cut out using a diamond blade that is 
narrower than the joint width.  The middle one-third of the mortar 
joint may be cut using a rotary power saw.  The remaining mortar shall 
be removed from the masonry joints by hand using masonry chisels or 
pneumatic carving tools.   


c.  Vertical joints (head joints) shall not be cut out using rotary power 
saws.  All vertical head joints must be removed by hand using a 
pneumatic carving tool, or hammer and chisel.  


d.  Remove existing historic lime-based mortar using only small-headed 
chisels that are no wider than half the width of the existing masonry 
joints.  Pneumatic air carving chisels are permitted as are specially 
designed mortar removal reciprocating tools (i.e. Arbortech Saw).   


e.  Do not widen the existing masonry joints.  The surrounding masonry 
edges shall not be spalled or chipped in the process of mortar 
removal.  Damage to surrounding masonry units resulting from rotary 
blade over running is not permitted.  Replace all masonry units damaged 
during mortar removal with replacement units that match the original.


f.  Permit applicators to be trained at the project site in this masonry 
treatment requirement.


3.5.2.2   Mixing and Installation


[Repointing mortar shall be pre-blended in single containers in a 
factory-controlled environment.][Repointing mortar may be site mixed, Type 
L, Type O and Type K.  Ensure appropriate material proportions as regards 
to the affect of moisture content on the individual components (cement, 
sand and lime.  Batch materials using volumetric measurement devices (not 
shovels) and consistently consolidate the material in these devices to 
ensure the uniformity of the mortar.


3.5.2.2.1   Batching


a.  Utilize a calibrated measuring device for batching portland cement.


b.  Utilize a calibrated measuring device for batching hydrated lime or 
lime putty.


c.  Utilize a calibrated measuring devices for batching the sand.


3.5.2.2.2   Cement and Lime Proportions


Fill the measuring device with portland cement, hydrated lime or lime putty.


a.  Briskly strike the bottom of the measuring device against the ground a 
minimum of ten times and then strike the top flush.


**************************************************************************
NOTE:  Dry hydrate lime experiences a significant 
volumetric loss when converted to a wet paste during 
mixing.  Volume changes that occur when dry hydrated 
lime is converted to a wet paste can cause sizable 
errors in proportioning mortar formulations.  
Because mortar ingredients are often measured dry in 
restoration work, the most likely error is 
over-sanding.  A given amount of hydrated lime 
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occupies far more volume as a dry powder than it 
does after mixing with water.  Thus, when lime is 
measured as a dry powder, less is actually put into 
the mixture than is used if the lime is measured as 
putty.  When wetted, dry hydrate lime will typically 
contract, on average, to 75 percent of the original 
dry volume.  Using a nominal 1:2:9 mixture (Type O) 
cement/lime/sand, the variation caused by wet verses 
dry measure of the lime results in a 1:1.5:9 
mixture.  This ratio exceeds the allowable sand 
content in ASTM C270 of 2.5 to 3 times the binder, 
and is 3.75 times the cement plus lime; thus an 
unintended over-sanded mixture results.  To avoid 
this problem an additional amount of dry hydrate 
lime (25 percent) must be added to all formulations 
during the proportioning stage.  Note: Portland 
cement does not experience this volumetric loss when 
converted to a wet paste during mixing.


**************************************************************************


b.  For dry hydrate lime, fill the measuring device using a minimum of 3 
lifts, strike the bottom of the measuring device against the ground a 
minimum of ten times and then strike the top flush.  Dry hydrate lime 
experiences a significant volumetric loss when converted to a wet paste 
during mixing; therefore, add additional 25 percent dry hydrate lime to 
the formulation.


c.  For lime putty briskly strike the bottom of the measuring device 
against the ground a minimum of ten times and then strike the top 
flush. No additional lime is required when measuring from putty.


3.5.2.2.3   Sand Proportions


a.  Proportion sand when the sand is in saturated surface dry (SSD), loose 
damp condition.


 b.  Proportion the sand by filling a measuring device using a minimum of 3 
lifts, striking the sides a minimum of ten times, and then striking the 
top flush.


] 3.5.3   Presoaking Masonry / Mortar Consistency / Lifts


Use the same mortar as the repointing mortar for setting the replacement 
masonry.  Soak exposed surfaces of historic masonry adjacent to joint with 
water prior to repointing.  Allow time for excess water to run off and 
evaporate prior to repointing.  Joint surfaces shall be damp but free from 
standing water.  Maintain a water sprayer on site at all times during the 
repointing process.  The mortar material shall resemble the consistency of 
brown sugar during installation.  This drier consistency enables the 
material to be tightly packed into the joint, allows for cleaner work, and 
prevents shrinkage cracks as the mortar cures.  Point joints in layers or 
"lifts" where the joints are deeper than 32 mm 1-1/4 inch.  Apply in layers 
not less than 1/2 the depth but not more than 32 mm 1-1/4 inch or until a 
uniform depth is formed.


3.5.4   Compression / Joint Finish / Curing


a.  Compress each layer thoroughly and allow it to become thumbprint hard 
before applying the next layer.   
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b.  When mortar is thumbprint hard at the surface of the wall, finish the 
joints to match the original historic joint profile.  Allow water 
evaporation from the freshly repointed walls in order to initiate the 
carbonation process in high lime content mortars.  The carbonation of 
lime mortar initially requires wet-and-dry cycles, which can be created 
by water misting the joints after the mortar application when dry 
weather conditions prevail.  Finish the joint profile before these 
cycles are started.  Depending on the environmental conditions 
(temperature and humidity), carry out water misting until a full nine 
alternating wet-and-dry cycles are completed.    


c.  Adjust curing methods to ensure that the repointing mortar is damp 
without eroding the surface of the mortar.


3.5.5   Protection


Keep the mortar from drying out too quickly or from becoming too wet 
Protect it from direct sun and high winds for the first 72 hours after 
installation or from driving rain for the first 24 hours, using plastic 
sheeting if necessary.  Be careful not to create a greenhouse effect by 
sealing off air movement in an attempt to protect the wall with plastic.  
Allow for air circulation to facilitate the carbonation process.


3.5.6   Retooling Stone Masonry Insitu


Scale off all loose pieces of original stone from masonry intended to 
remain in place, including surface material in powder or granular form and 
detachments of planer elements, spalls and chips.  Sound all stone on 
building by using the "ring test method" in order to distinguish fully 
intact stone from those in which delamination may be hidden or pieces of 
unstable material may not be immediately visible.  Any stone that is 
designated for retooling insitu can became a candidate for removal if, 
after chiseling is completed, the solid stone substrate is no longer in 
plane or plumb with the surrounding stone masonry surfaces.


3.5.7   Masonry Removal and Replacement


Before removing any deteriorated masonry units, establish bonding patterns, 
levels and coursings.  Remove masonry that has deteriorated or is damaged 
beyond repair, as determined through investigation and evaluation.  
Carefully demolish or remove entire units from joint to joint, without 
damaging surrounding units in a manner that permits replacement with 
full-size units.  Support and protect remaining masonry work that surrounds 
removal area.  Maintain flashing, reinforcement, lintels, and adjoining 
construction in an undamaged condition.  Notify Contracting Officer of 
unforeseen detrimental conditions including voids, cracks, bulges, and 
loose masonry units in existing masonry backup, rotted wood, rusted metal, 
and other deteriorated items.  Remove as many whole masonry units as 
possible without damage.   


a.  Remove mortar, loose particles, and soil from masonry by cleaning with 
hand chisels, brushes, and water.   


b.  Remove sealants by cutting close to masonry units with utility knife 
and cleaning with solvents.  Clean surrounding masonry areas by 
removing mortar, dust, and loose particles in preparation for 
replacement.  
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c.  Replace removed masonry with harvested masonry units, where possible, 
or with new masonry units matching the existing units.  Butter vertical 
joints for full width before setting and set units in full bed of 
mortar, unless otherwise indicated.  Remove mortar used for 
laying/setting masonry units before mortar sets to the repointing depth 
of the surrounding area.  Repoint new mortar joints in repaired area to 
comply with requirements for repointing existing masonry units.   


d.  If a few isolated masonry units are to be replaced, remove each without 
disturbing the surrounding masonry.  Remove deteriorated masonry units 
and mortar requiring replacement by hand chiseling.  Do not damage 
adjoining masonry units during the removal of deteriorated units and 
mortar.   


e.  Test the new element for fitting into its space without mortar.  If 
wedges are used to support and align the new unit, cover them with at 
least 38 mm 1-1/2 inches of mortar when pointing is complete.   


f.  Cover the four sides and back of the space with sufficient mortar to 
ensure that there will be no air spaces when the new unit is set.  Line 
up and set the new unit by tapping it into place with a wooden or 
rubber mallet.  Align the face of new unit with that of existing 
masonry.   


g.  Repoint joints  to match the rest of the wall after new units have been 
properly installed and adjusted.   


h.  Clean replacement areas with a non-metallic brush and water to remove 
excess mortar.


3.5.8   Substitute Material Repair


Repair or replace original historic masonry materials only if surfaces are 
extensively deteriorated (surface missing to a depth of 100 mm 4 inches or 
more) or are threatening the safety of the structure or individuals.  
Deteriorated surfaces shall be removed and repaired or replaced only upon 
approval.  Repairs and replacements shall match the materials, colors, and 
finish of the existing historic masonry as closely as possible.


3.5.8.1   Areas To Be Removed


Remove unsound, weak, or damaged masonry and mortar in areas as indicated.  
Loose particles, laitance, spalling, cracked, or debonded masonry and 
mortar and foreign materials shall be removed with hand tools unless 
otherwise noted.  Surfaces prepared for repair shall be cleaned free of 
dust, dirt, masonry chips, oil or other contaminants, rinsed with water, 
and dried before repair work is begun.  Protect surfaces of the structure, 
and surfaces adjacent to the work area from damage which may result from 
removal, cleaning, and repair operations.


3.5.8.2   Application of Substitute Repair Materials


**************************************************************************
NOTE:  Use substitute repair materials as a last 
resort after all other repair treatments are 
determined to be ineffective or cost prohibitive.


**************************************************************************


Place substitute repair materials to rebuild spalled or damaged areas to 
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match the original surface finish, level, texture, bonding patterns, color 
and porosity.  Match the finished appearance of the substitute repair 
material patch with the adjacent existing surface.  Apply samples to the 
masonry units insitu.   


a.  Substitute repair material shall not be installed in thicknesses 
exceeding 50 mm 2 inches.  Masonry repairs in excess of 50 mm 2 inches 
thick shall utilize a Dutchman repair approach or replacement unit.   


b.  Remove all loose mortar and masonry prior to installation of the 
substitute repair material.  "Sound" the masonry with a hammer to 
verify its integrity. If necessary, cut away an additional 13 mm 1/2 
inch of the masonry substrate to ensure the surface to be repaired is 
solid and stable.  


c.  Remove any sealant residue.  Cut out used anchors, threaded rod anchors 
and/or dowels within the damaged masonry area.  Any anchors that are 
free of rust, solidly embedded, and do not project beyond the solid 
masonry surface may remain.  


d.  Using clean water and a scrub brush, clean all dust from surface and 
pores of the substrate.   


e.  Pre-wet the substrate with water prior to the application of the repair 
material to prevent the substrate from drawing out the moisture too 
quickly.  Re-wet the surface with water again immediately before 
applying the repair material.  Use approved methods to deliver the 
substitute repair work as demonstrated.  


f.  Follow manufacturers' instructions pertaining to the placement of 
materials.  If the manufacturer requires that installers of a specified 
product be trained, provide this documentation to the Contracting 
Officer.  Training certificates previously issued by product companies 
for the application of specified products cannot be substituted for the 
Project Training "Substitute Repair Material Certificate" on this 
project.   


3.5.8.3   Masonry and Substitute Material Repair Finishes and Color


Match the exposed surfaces of masonry and substitute material repair  
finish, color, texture, and surface detail with the original surface.  
Mechanical finishing and texturing may be required to produce the required 
finish and appearance.  The finishing and texturing shall conceal bond 
lines between the repaired area and adjacent surfaces.  The texturing shall 
provide replication of all surface details, including tooling and machine 
marks.  Use low-impact energy type equipment in finishing and texturing, 
which will not weaken the patch or damage the patch bond and the adjacent 
masonry.


3.5.8.4   Patch Anchors


Provide patch anchors to ensure that the patch is tied to the existing 
masonry structure at a frequency of at least one patch anchor per 2600 
square mm 4 square inches of patch plan surface area; specific locations 
for patch anchors shall be as indicated.  Use small handheld, low-speed 
rotary masonry drills to produce holes in the existing masonry, within the 
limits for the patch anchor installation.
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3.5.8.5   Holes


Drill holes into the existing substrate material of the masonry using 
rotary (non-hammer) drills.  Holes shall have a diameter of 3 mm 1/8 inch 
larger than the anchor diameter.  The holes shall be drilled to a depth of 
100 mm 4 inches, except as otherwise indicated or directed.  Drill holes 
shall not penetrate completely through the masonry, and shall provide at 
least 25 mm 1 inch of cover around the drill hole.  Holes shall be cleaned 
by water blasting to remove drill dust and other debris and then blown dry 
with filtered, dry, compressed air.  Drill holes shall be conditioned in 
accordance with the epoxy adhesive manufacturer's recommendations.


3.5.8.6   Anchor Installation


Clean anchors to remove all contaminants which may hinder epoxy bond.  
Epoxy adhesive shall be pressure injected into the back of the drilled 
holes.  The epoxy shall fill the holes without spilling excess epoxy when 
the anchors are inserted.  Insert anchors immediately into the holes.  The 
anchors shall be set back from the exterior face at least 25 mm 1 inch.  
Install anchors without breaking or chipping the exposed masonry surface.  
Where voids exist in the masonry units or between the wythes, use socks to 
contain the epoxy.


3.5.8.7   Cleanup


Remove excess epoxy and spills from the surface of the masonry.  Leave the 
surface of the masonry in a clean and uncontaminated condition.  Remove 
spills on adjacent surfaces and repair surfaces as required.


3.5.8.8   Dutchman Repairs


**************************************************************************
NOTE:  A Dutchman repair is a process of removing 
damaged stone to a specified depth and inserting a 
new piece of stone to fit in the opening to create 
the appearance of a seamless patch.  The process 
involves careful and precise removal of select 
deteriorated stone material, usually in a larger 
stone.  


**************************************************************************


Select stone for Dutchman repairs from the following three sources listed 
in order of priority: 1) stone harvested from the same elevation and stone 
type; 2) approved salvaged stone; 3) new stone made from a similar stone 
type.  Fit the new piece into place with tolerances of no more than plus or 
minus 1.5 mm 1/16-inch.  Provide supporting rods of stainless steel as 
necessary for the extent of the repair and the location.  Closely blend 
repairs in with the surrounding original materials.


3.5.9   Crack Injection


3.5.9.1   Application of Dispersed Hydrated Lime (DHL)


Notify the Contracting Officer as to when and where the installation will 
occur at least 48 hours prior to start.  Provide samples to the Government 
representative from the dispenser during the course of the injection.  
Apply in accordance with the manufacturer's instructions.   


a.  Drill 3 mm 1/8-inch diameter, downward-sloping injection holes.  For 
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transverse cracks less than 10 mm 3/8 inch wide, drill holes through 
center of crack at 25 to 40 mm 1 to 1.5 inches on center.   


b.  Clean out drill holes and cracks with compressed air and distilled 
water.  Remove dirt and organic matter, loose material, sealants, and 
failed crack repair materials.   


c.  Inject Dispersed Hydrated Lime through holes sequentially, beginning at 
one end of area and working to opposite end.  Where possible begin at 
lower end of injection area and work upward.  Inject Dispersed Hydrated 
Lime until it extrudes from adjacent holes.  After Dispersed Hydrated 
Lime has set, remove excess material and patch injection holes and 
surface of cracks with appropriate surface treatment.


3.5.9.2   Tools and Equipment


Do not use tools and equipment in the work that have not been cleaned of 
set dispersed hydrated lime.


3.5.10   Surface Treatments


3.5.10.1   Stucco


Apply stucco on a clean surface.  Ensure the substrate is SSD prior to 
application.  Apply the scratch-coat and allow to partially-set on the wall 
surface.  Use a scratch rake to create the keys into the scratch coat for 
acceptance of the finish coat.  Apply the finish coat approximately 24 
hours after the scratch coat application.  Soak the scratch coat with water 
to SSD condition prior to the application of the finish coat.  Apply the 
textured finish and profile to match the surrounding historic surfaces.  
Acceptable finishes include; tight-trowel, smooth; wet/damp sponge; or dry 
wood float.  In rare cases a pebble-dash finish may be required where 
screened aggregates are cast into the wet finish coat and pressed back with 
a wood float or left exposed.  Historic stuccos may also include animal 
hair used for reinforcement.  Ox or cattle hair is the preferred choice, 
but horse or goat may be used.


3.5.10.2   Limewashes


Apply limewash in three thin coats on SSD raw masonry surfaces.  Do not 
allow the material to dry out before it has had a chance to absorb into the 
masonry surfaces.  Work from top to bottom of the wall working from the 
dry-edge.  Allow six hours drying time between coats.  Where colors are 
desired, use natural earth pigments.  Verify all applications, materials 
and colors through mock ups panels applied to the substrate prior to the 
start of the work.


3.5.10.3   Water Infiltration


**************************************************************************
NOTE:  Water proofing, for the purposes of this 
specification, is considered any continuous chemical 
coating designed to sit on the surface of the 
masonry and preclude water movement through the pore 
structure of the masonry units, mortar or at their 
intersection.  Historic Masonry structures were 
typically intended to manage moisture movement by 
allowing water vapor transmission through the pores 
and by allowing the dew point to move in the wall.  
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While water proofing may preclude water ingress into 
the masonry system, it also precludes water vapor 
egress and is therefore not acceptable.


Water repellents are designed to preclude water 
infiltration through the pore structure of masonry 
while allowing water vapor transmission.  
Unfortunately, evidence exists that some water 
repellents do not perform as advertised and can 
impede vapor transmission.  Only when all other 
water infiltration control methods have been 
considered carefully and disqualified, and the 
extreme decision has been reached to potentially 
risk a loss of historic material, will water 
repellents be allowed.


**************************************************************************


Application of water proofing is not allowed.  Water repellents may be 
applied upon Contracting Officer approval of the recommendation and 
justification, by the historic masonry consultant, that no other means will 
control water infiltration.


3.5.10.4   Stone Consolidants


**************************************************************************
NOTE:  Consolidants are chemical treatments designed 
to replace the natural cementing materials in 
stone.  Stone formation in nature is a complex 
process of chemical reactions, pressure and time 
which consolidants are not able to successfully 
duplicate.  


**************************************************************************


Use of stone consolidants requires Contracting Officer approval of the 
historic masonry consultants recommendation, including justifying data.


3.6   NEW ELEMENTS


**************************************************************************
NOTE:  Issues such a seismic upgrades and 
remediating ongoing water infiltration issues may 
lead to the introduction of new elements to historic 
structures.  Consult with the Historic Preservation 
Officer when such additions are being considered.  
New materials and components can have both 
functional and aesthetic impacts on historic 
structures and must be considered carefully.


**************************************************************************


Evaluate new materials and components for both functional and aesthetic 
impacts on historic structures.


3.6.1   Structural Upgrades


Mechanical anchors used to reinforce masonry structures shall be designed 
by a registered professional structural engineer.  It is critical that such 
strengthening measures take into account the current loads and stresses in 
the structure and the nature in which the building has historically managed 
thermal and other environmental changes or cycles.  Submit manufacturers 
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literature, design analysis and detail drawings for the proposed additional 
materials.


3.6.2   Joint Sealant and Lead Flashing


**************************************************************************
NOTE:  Joint sealant is a flexible material that may 
be found in historic structures as a replacement for 
the original material used in construction.  
Typically, it is used in lieu of mortar around 
windows and in masonry joints.


**************************************************************************


Provide joint sealing as specified in Section 07 92 00 JOINT SEALANTS.  
Augmentation with lead flashing is allowed for skyfacing joints.  Install 
sealants and lead flashing in accordance with manufacturer's 
recommendations.


3.7   FINAL CLEANING


No sooner than 72 hours after completion of the repair work and after 
joints are sealed, faces and other exposed surfaces of masonry shall be 
washed down with water applied with a soft bristle brush, then rinsed with 
clean water.  Discolorations which cannot be removed by these procedures, 
shall be considered defective work.  Perform cleaning work when temperature 
and humidity conditions allow the surfaces to dry rapidly.  Protect 
adjacent surfaces from damage during cleaning operations.


3.8   PROTECTION OF WORK


Protect work against damage from subsequent operations.


3.9   DEFECTIVE WORK


Defective work shall be repaired or replaced, as directed, using approved 
procedures.


3.10   FINAL INSPECTION


Following completion of the work, inspect the structure for damage, 
staining, and other distresses.  The patches shall be inspected for 
cracking, crazing, delamination, unsoundness, staining and other defects.  
The finish, texture, color and shade, and surface tolerances of the patches 
shall be inspected to verify that all requirements have been met.  Repair 
surfaces exhibiting defects as directed.


        -- End of Section --
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SECTION 08 52 70


WOOD WINDOWS - REPAIR AND REHABILITATION
08/09


**************************************************************************
NOTE:  This guide specification covers the 
requirements for repair and rehabilitation of wood 
windows in historic buildings.


Adhere to UFC 1-300-02  Unified Facilities Guide 
Specifications (UFGS) Format Standard when editing 
this guide specification or preparing new project 
specification sections.  Edit this guide 
specification for project specific requirements by 
adding, deleting, or revising text.  For bracketed 
items, choose applicable items(s) or insert 
appropriate information.


Remove information and requirements not required in 
respective project, whether or not brackets are 
present.


Comments, suggestions and recommended changes for 
this guide specification are welcome and should be 
submitted as a Criteria Change Request (CCR) .


**************************************************************************


PART 1   GENERAL


1.1   REFERENCES


**************************************************************************
NOTE:  This paragraph is used to list the 
publications cited in the text of the guide 
specification.  The publications are referred to in 
the text by basic designation only and listed in 
this paragraph by organization, designation, date, 
and title.


Use the Reference Wizard's Check Reference feature 
when you add a RID outside of the Section's 
Reference Article to automatically place the 
reference in the Reference Article.  Also use the 
Reference Wizard's Check Reference feature to update 
the issue dates.
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References not used in the text will automatically 
be deleted from this section of the project 
specification when you choose to reconcile 
references in the publish print process.


**************************************************************************


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 C1184 (2014) Standard Specification for 
Structural Silicone Sealants


U.S. GREEN BUILDING COUNCIL (USGBC)


LEED BD+C (2009; R 2010) Leadership in Energy and 
Environmental Design(tm) Building Design 
and Construction (LEED-NC)


1.2   SYSTEM DESCRIPTION


Repair wood windows as indicated, and return them to proper operation and 
sound condition.


1.3   SUSTAINABILITY REPORTING


**************************************************************************
NOTE:  The bracketed items are representative of 
LEED material documentation and requirements that 
may apply to this project.  These items should be 
edited to reflect the project requirements.


**************************************************************************


Materials in this technical specification may contribute towards contract 
compliance with sustainability requirements.  See Section 01 33 29 
SUSTAINABILITY REPORTING for project LEED BD+C [ local/regional materials,] 
[ low-emitting materials,] [ recycled content,] [ ____] [ and ][ rapidly 
renewable materials] and LEED documentation requirements.


1.4   SUBMITTALS


**************************************************************************
NOTE:  Review submittal description (SD) definitions 
in Section 01 33 00 SUBMITTAL PROCEDURES and edit 
the following list to reflect only the submittals 
required for the project.


The Guide Specification technical editors have 
designated those items that require Government 
approval, due to their complexity or criticality, 
with a "G."  Generally, other submittal items can be 
reviewed by the Contractor's Quality Control 
System.  Only add a “G” to an item, if the submittal 
is sufficiently important or complex in context of 
the project.
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For submittals requiring Government approval on Army 
projects, a code of up to three characters within 
the submittal tags may be used following the "G" 
designation to indicate the approving authority.  
Codes for Army projects using the Resident 
Management System (RMS) are:  "AE" for 
Architect-Engineer; "DO" for District Office 
(Engineering Division or other organization in the 
District Office); "AO" for Area Office; "RO" for 
Resident Office; and "PO" for Project Office.  Codes 
following the "G" typically are not used for Navy, 
Air Force, and NASA projects.


An "S" following a submittal item indicates that the 
submittal is required for the Sustainability 
Notebook to fulfill federally mandated sustainable 
requirements in accordance with Section 01 33 29 
SUSTAINABILITY REPORTING.


Choose the first bracketed item for Navy, Air Force 
and NASA projects, or choose the second bracketed 
item for Army projects.


**************************************************************************


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for [Contractor Quality Control 
approval.] [information only.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.]  Submittals with an "S" are for inclusion in the 
Sustainability Notebook, in conformance to Section 01 33 29 SUSTAINABILITY 
REPORTING.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:


SD-02 Shop Drawings


Shop Drawings; G [, [_____]]


SD-03 Product Data


Hardware
Weatherstripping
Qualifications


SD-04 Samples


Hardware
Moldings
Weatherstripping


SD-11 Closeout Submittals


LEED Documentation


1.5   QUALITY ASSURANCE


a.  Provide qualified workers trained and experienced in repairing, 
restoring, replicating, and replacing windows in historic buildings; 
submit documentation of their Qualifications during 5 consecutive years 
of work of this type; and a list of installations made identifying 
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when, where and for whom the installations were made.


b.  Submit Shop Drawings indicating elevations of units, full-size 
sections, fastenings, methods of installation and anchorage, method of 
glazing, locations of operating hardware, mullion details, method and 
material for weatherstripping, insect screen, details, connections with 
other work and window schedules showing location of each window unit.


1.6   DELIVERY, STORAGE, AND HANDLING


Materials shall be stored out of contact with the ground and under 
weathertight covering.


PART 2   PRODUCTS


**************************************************************************
NOTE:  Deteriorated historic windows should be 
repaired rather than replaced wherever possible.  In 
the event replacement is necessary, the new windows 
should match the historic ones in design, color, 
size, configuration, reflective qualities, shadow 
lines, detail, and material.  Only when it is not 
feasible to match the historic fabric should 
substitute window material be considered.


**************************************************************************


2.1   MATERIALS


Reuse existing materials whenever possible in the repair and rehabilitation 
of historic wood windows.  This includes all wood elements, hardware and 
glazing that are determined to be of historic significance.  Replace window 
elements with new material only when originals are so deteriorated as to 
prohibit their useful function.


2.2   WOOD


Wood used to replace deteriorated window members shall be of the same 
species and grade as the original, unless otherwise noted.  Finger-jointed 
stock may be used for interior casing and trim only where scheduled to be 
painted.


2.3   GLASS AND GLAZING


Reuse existing intact original glass.  Any removed lights shall be reused 
in their original frames and positions.  New glass and glazing materials 
shall conform to Section 08 81 00 GLAZING.


2.4   HARDWARE


Reuse existing original hardware, when it is salvageable.  Replacement 
hardware shall match original in design, material, and finish.  Submit 
Manufacturer's installation instructions for each type of hardware and 
weatherstripping; see paragraph WEATHERSTRIPPING in PART 3.  Submit 
representative sample of each type of hardware with identifying tags.


2.5   FASTENERS


Fasteners shall be stainless steel, galvanized, or non-ferrous metal.
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2.6   GLAZING COMPOUND


Provide glazing compound for single pane glass which is oil-based, 
non-staining and non-bleeding.  Existing insulated glass units shall be 
reglazed with silicone sealant complying with ASTM C1184 and compatible 
with the unit seal on the glass unit.


2.7   GLAZING POINTS


Glazing points shall be stainless steel or galvanized steel.


2.8   EPOXY CONSOLIDANTS


2.8.1   Liquid Consolidant


Liquid wood consolidant shall consist of a two-part, low-viscosity liquid 
epoxy that meets the criteria of Table A.


2.8.2   Epoxy Paste


Epoxy paste shall consist of a two-part, thixotropic paste that meets the 
criteria of Table A.


TABLE A


LIQUID CONSOLIDANT EPOXY PASTE


Properties Low-Viscosity Liquid No-Slump, Thixotropic Paste


Toxicity Low Very Low


Toxicity Cured Non-Toxic Non-Toxic


Ratios 1:1 by Volume 1:1 by Volume


Pot Life @ Room Temp. 30 minutes minimum 50 minutes minimum


Hardening @ Room Temp. 1 hr. or longer 1 hr. or longer


Hardening @ 60 deg. C 140 
deg. F


16 min. or less 18 min. or less


Viscosity Poises @ 22 deg C
72 deg F


4.7 max. Thixotropic paste


Solids 95% minimum 98% minimum


Tensile Strength 26 MPa 4000 psi 16.2 MPa 2500 psi


Elongation ( percent) 50 4


PART 3   EXECUTION


3.1   EVALUATION


Perform a complete evaluation survey of the existing conditions of each 
wood window to determine the extent of repairs necessary.  The evaluation 
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survey may be in the form of a schedule and shall note at a minimum:


a.  Window location.


b.  Condition of the paint.


c.  Condition of the frame and sill.


d.  Condition of the interior and exterior trim.


e.  Condition of the sash (including rails, stiles, and muntins).


f.  Glazing problems.


g.  Window hardware and operating system.


h.  The overall condition of the window.


3.2   REPAIRS


3.2.1   Example Window


Prepare an existing window of each type to serve as an example of the 
quality of repairs to be provided for inspection and approval by the 
Contracting Officer.


3.2.2   Sash Removal


Remove the interior stops first, in a method so as to not scar the wood.  
Connecting hardware and operating mechanisms shall then be detached and the 
sash shall be removed from the frame.  Identify removed sashes and frames 
as to location to assure reinstallation in their original positions.  
Windows with counter-weight systems shall have the sash cords detached from 
the sides of the sash and their ends pinned with a nail or tied in a knot 
to prevent them from falling into the weight pocket; the lower sash can 
then be removed.  Remove the parting bead so as to not scar the wood.  
Install plastic covering or plywood to cover the window opening during 
repairs.


3.2.3   Paint Removal


**************************************************************************
NOTE:  When testing determines that paint on windows 
contains lead, the following sentence will be added 
to the beginning of the paragraph: "Paint removal 
shall comply with the procedures described in 
Section 02 82 33.13 20 REMOVAL/CONTROL AND DISPOSAL 
OF PAINT WITH LEAD."


**************************************************************************


Areas on frame, sill, sash and muntins where paint or varnish has peeled, 
alligatored, blistered or crazed shall have paint removed to bare wood or 
first sound paint layer, using non-destructive means such as a chemical 
stripper or heat gun.  If chemical strippers are used, neutralize wood 
after stripping to a litmus pH of 5 to 8.5.  Allow wood to dry to a 
moisture content of 8 to 12 percent before repainting.  If heat methods are 
used for paint removal, protect glass from sudden temperature change to 
avoid breakage.
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3.2.4   Wood Repair


Remove badly decayed areas (with more than 30 percent wood decayed) from 
wood sash, sill, frame, and trim assemblies.  Moderately decayed areas 
(less than 30 percent decayed), weathered, or gouged wood shall be patched 
with approved patching compounds, and shall be sanded smooth.  Intact sash 
rails and stiles that are loose shall be repaired with new dowels to make 
joints tight.


3.2.5   Epoxy Wood Repair


Apply epoxy wood repair materials in accordance with manufacturer's written 
instructions.  Health and safety instructions shall be followed in 
accordance with the manufacturer's instructions.  The source or cause of 
wood decay shall be identified and corrected prior to application of 
patching materials.  Wet wood shall be completely dried to a moisture 
content of 8 to 12 percent to its full depth before patching.  Wood that is 
to be patched shall be clean of dust, grease, and loose paint.  Use clean 
mixing equipment to avoid contamination.  Mix and proportions shall be as 
directed by the manufacturer.  Batches shall be only large enough to 
complete the specific job intended.  Patching materials shall be completely 
cured before painting or reinstallation of patched pieces.


3.2.5.1   Epoxy Liquid Wood Consolidant


Epoxy liquid wood consolidant shall be used to penetrate and impregnate 
deteriorated wood sections to reinforce wood fibers that have become 
softened or absorbent.


3.2.5.2   Epoxy Paste


Use epoxy paste to fill areas where portions of wood are missing such as 
holes, cracks, gaps, gouges, and other voids.  Areas to receive epoxy paste 
patching material shall be primed with compatible epoxy liquid wood 
consolidant or a primer recommended by the manufacturer.


3.2.6   Wood Replacement


Replace pieces decayed beyond repair with new pieces that match originals 
in all respects.  Joinery shall match that of existing.  Muntins shall have 
coped mortise and tenon joints.  Molded members shall have mitered or coped 
joints.


3.2.7   Hardware


Reuse existing hardware, which is in good condition, unless otherwise 
noted.  Reused existing hardware shall be stripped of paint down to bare 
metal.  Install new hardware where original is missing, damaged, or 
unsuitable for new operation, in accordance with manufacturer's directions 
to provide a secure and smoothly operating window assembly.


3.2.8   Glazing


Reinstall lights to be reused in their original frames and positions.  
Rabbeted integral glazing recesses shall be brushed with boiled linseed oil 
prior to the application of bed glazing compound.  Replace broken glass as 
specified in Section 08 81 00 GLAZING.
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3.2.9   Operating System


Repair windows with counter-weight systems to original operating function.  
Reuse original sash weights (and sash chains, if applicable) wherever 
possible.  Missing weights and sash cords or chains shall be replaced.  
Missing or deteriorated sash cords shall be replaced with new 
cotton-polypropylene cord rated for sash weight.  When new weights are 
required, they shall match the originals in weight.  Replacement weights 
shall be cast iron or square milled steel bar stock.


3.2.10   Weatherstripping and Moldings


Install Weatherstripping on all operable windows.  Weatherstripping shall 
consist of brass, compression or interlocking weather strips designed for 
permanent sealing under bumper or wiper action.  Weatherstripping shall be 
provided at the perimeter of each sash including meeting rails and shall be 
installed in accordance with manufacturer's instructions.  Submit a 300 mm 
12 inch long sample of each type of weatherstripping required with 
fasteners.  Weatherstripping shall be completely concealed when sash is 
closed.  Install moldings in accordance with manufacturer's instructions.  
Submit a 300 mm 12 inch long piece of each molding type required for each 
window and casing with specified finish.


3.3   PAINTING PREPARATION


Areas where paint was removed or where existing paint shows crazing, 
wrinkling, and intercoat peeling shall be scraped, sanded, and shall have 
edges feathered.  Remove paint to bare wood or first sound paint layer.  
All parts shall be cleaned by brush using bleach and/or trisodium phosphate 
(TSP) solution, and let dry.  Existing finish shall be deglossed.  Open 
joints and cracks shall be filled with epoxy repair materials.  Perimeter 
of fixed sash shall be caulked.


3.4   PAINTING


Wood elements shall be primed and painted in accordance with Section 
09 90 00 PAINTS AND COATINGS.


3.5   REASSEMBLY


After repairs are completed, reassemble the window with all parts tight, 
true and functioning properly.  Wood surfaces shall be free of blemishes.


3.6   ADJUSTMENTS


Make final adjustment, for proper operation of ventilating unit, after 
reassembly.  Make adjustments to operating sash or ventilators to assure 
smooth operation and weathertight performance when locked closed.


3.7   CLEANING


Clean windows on both exterior and interior sides.


        -- End of Section --
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SECTION 09 97 30


PREPARATION OF HISTORIC WOOD AND METAL SURFACES FOR PAINTING
05/09


**************************************************************************
NOTE:  This guide specification covers the 
requirements for preparation for painting wood and 
metal surfaces in historic structures.


Adhere to UFC 1-300-02  Unified Facilities Guide 
Specifications (UFGS) Format Standard when editing 
this guide specification or preparing new project 
specification sections.  Edit this guide 
specification for project specific requirements by 
adding, deleting, or revising text.  For bracketed 
items, choose applicable items(s) or insert 
appropriate information.


Remove information and requirements not required in 
respective project, whether or not brackets are 
present.


Comments, suggestions and recommended changes for 
this guide specification are welcome and should be 
submitted as a Criteria Change Request (CCR) .


**************************************************************************


PART 1   GENERAL


1.1   REFERENCES


**************************************************************************
NOTE:  This paragraph is used to list the 
publications cited in the text of the guide 
specification.  The publications are referred to in 
the text by basic designation only and listed in 
this paragraph by organization, designation, date, 
and title.


Use the Reference Wizard's Check Reference feature 
when you add a RID outside of the Section's 
Reference Article to automatically place the 
reference in the Reference Article.  Also use the 
Reference Wizard's Check Reference feature to update 
the issue dates.
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References not used in the text will automatically 
be deleted from this section of the project 
specification when you choose to reconcile 
references in the publish print process.


**************************************************************************


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 CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)


ACGIH 0100 (2001; Supplements 2002-2008) 
Documentation of the Threshold Limit 
Values and  Biological Exposure Indices


ASTM INTERNATIONAL (ASTM)


ASTM D173/D173M (2003; R 2011; E 2012) Bitumen-Saturated 
Cotton Fabrics Used in Roofing and 
Waterproofing


ASTM D3274 (2009; R 2013) Evaluating Degree of 
Surface Disfigurement of Paint Films by 
Microbial (Fungal or Algal) Growth or Soil 
and Dirt Accumulation


ASTM D3359 (2009; E 2010; R 2010) Measuring Adhesion 
by Tape Test


ASTM D4214 (2007) Standard Test Method for Evaluating 
the Degree of Chalking of Exterior Paint 
Films


SOCIETY FOR PROTECTIVE COATINGS (SSPC)


SSPC 7/NACE No.4 (2007; E 2004) Brush-Off Blast Cleaning


SSPC PA Guide 5 (2002; E 2004) Guide to Maintenance 
Coating of Steel Structures in Atmospheric 
Service


SSPC SP 1 (1982; E 2004) Solvent Cleaning


SSPC SP 10/NACE No. 2 (2007) Near-White Blast Cleaning


SSPC SP 2 (1982; E 2000; E 2004) Hand Tool Cleaning


SSPC SP 3 (1982; E 2004) Power Tool Cleaning


SSPC SP 5/NACE No. 1 (2007) White Metal Blast Cleaning


SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning


1.2   SUMMARY


**************************************************************************
NOTE:  The Federal Clean Air Act requires each state 
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to meet the National Ambient Air Quality Standards.  
In addition, each state or local government may 
impose more restrictive requirements.  States with 
areas identified as exceeding EPA standards for 
ozone must adopt limits on the volatile organic 
compound (VOC) content of paint removers, wood 
preservatives, solvents and other chemical 
preparation materials.  Therefore, the designer 
should determine the local restrictions and 
eliminate prohibited materials.  It may be necessary 
to specify locally available commercial products 
which have been developed to meet local restrictions.


The requirements for Contractor test report 
responsibilities should be modified regarding exempt 
materials.


**************************************************************************


The procedures proposed for the accomplishment of the work shall provide 
for safe conduct of the work, careful removal and disposition of materials 
specified to be salvaged, protection of property which is to remain 
undisturbed, and coordination with other work in progress.  Submit the 
names, quantity represented, and intended use for proprietary brands of 
materials proposed to be substituted for the specified materials when the 
required quantity of a particular batch is 200 liters 50 gallons or less.  
Submit manufacturer's current printed product description, material safety 
data sheets (MSDS) and technical data sheets for each product.  Detailed 
mixing, thinning and application instructions, minimum and maximum 
application temperature, and curing and drying times shall be provided for 
each product submitted.  Include in the work plan a Safety and Health plan 
describing procedures for handling monitoring, and disposition of VOCs and 
other hazardous and toxic materials.  Submit [one copy] [[_____] copies] of 
the Work Plan and a certificate stating that products proposed for use meet 
the VOC regulations of the local Air Pollution Control Districts having 
jurisdiction over the geographical area in which the project is located.  
The procedures shall include a detailed description of the methods and 
equipment to be used for each operation, and the sequence of operations.  
Test the materials designated by the Contracting Officer.


1.3   SUBMITTALS


**************************************************************************
NOTE:  Review submittal description (SD) definitions 
in Section 01 33 00 SUBMITTAL PROCEDURES and edit 
the following list to reflect only the submittals 
required for the project.


The Guide Specification technical editors have 
designated those items that require Government 
approval, due to their complexity or criticality, 
with a "G."  Generally, other submittal items can be 
reviewed by the Contractor's Quality Control 
System.  Only add a “G” to an item, if the submittal 
is sufficiently important or complex in context of 
the project.


For submittals requiring Government approval on Army 
projects, a code of up to three characters within 
the submittal tags may be used following the "G" 
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designation to indicate the approving authority.  
Codes for Army projects using the Resident 
Management System (RMS) are:  "AE" for 
Architect-Engineer; "DO" for District Office 
(Engineering Division or other organization in the 
District Office); "AO" for Area Office; "RO" for 
Resident Office; and "PO" for Project Office.  Codes 
following the "G" typically are not used for Navy, 
Air Force, and NASA projects.


An "S" following a submittal item indicates that the 
submittal is required for the Sustainability 
Notebook to fulfill federally mandated sustainable 
requirements in accordance with Section 01 33 29 
SUSTAINABILITY REPORTING.


Choose the first bracketed item for Navy, Air Force 
and NASA projects, or choose the second bracketed 
item for Army projects.


**************************************************************************


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for [Contractor Quality Control 
approval.] [information only.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.]  Submittals with an "S" are for inclusion in the 
Sustainability Notebook, in conformance to Section 01 33 29 SUSTAINABILITY 
REPORTING.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:


SD-03 Product Data


Work Plan; G [, [_____]]
Materials
Qualifications


SD-07 Certificates


Work Plan


1.4   QUALITY ASSURANCE


Work shall comply with the ACCIDENT PREVENTION PLAN, including the Activity 
Hazard Analysis as specified in the CONTRACT CLAUSES.  The Activity Hazard 
Analysis shall include analyses of the potential impact of surface 
preparation operations on personnel and on others involved in and adjacent 
to the work zone.


1.4.1   Worker Exposures


Exposure of workers to chemical substances shall not exceed limits as 
established by ACGIH 0100 .


1.4.2   Training


Inform workers, having access to an affected work area, of the contents of 
the applicable material data safety sheets (MSDS) and of potential health 
and safety hazard and protective controls associated with materials used on 
the project.  An affected work area is one which may receive dust, mists, 
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and odors from the surface preparation operations.  Workers involved in 
surface preparation and clean-up shall be trained in the safe handling and 
application, and the exposure limit, for each material which the worker 
will use in the project.  Instruct personnel having a need to use 
respirators and masks in the use and maintenance of such equipment.


1.4.3   Coordination


Coordinate work to minimize exposure of building occupants, other 
Contractor personnel, and visitors to mists and odors from surface 
preparation and cleaning operations.


1.4.4   Qualifications


Provide qualified workers trained and experienced in the preparation for 
painting of wood and metal surfaces in historic structures, submit 
documentation of 5 consecutive years of work of this type and a statement 
certified by the Contractor attesting that the experience and 
qualifications of the workers (journeymen) comply with the 
specifications..  Provide a list of similar jobs identifying when, where, 
and for whom the work was done and a current point-of-contact for 
identified references.


1.5   DELIVERY, STORAGE, AND HANDLING


Deliver paint removers, solvents, and other chemicals, used for surface 
preparation, in sealed containers that legibly show the designated name, 
formula or specification number, quantity, date of manufacture, 
manufacturer's formulation number, manufacturer's directions including any 
warnings and special precautions, and name of manufacturer.  Furnish such 
materials in containers not larger than 20 L 5 gallons; store them in 
accordance with the manufacturer's written directions; and, as a minimum, 
store them off the ground, under cover, with sufficient ventilation to 
prevent the buildup of flammable vapors and at temperatures between 4 and 
35 degrees C 40 and 95 degrees F.


1.6   ENVIRONMENTAL REQUIREMENTS


Unless otherwise recommended by the product manufacturer, the ambient 
temperature shall be between 7 and 35 degrees C 45 and 95 degrees F when 
applying paint removers, solvents, or other preparation materials.


PART 2   PRODUCTS


**************************************************************************
NOTE:  When the required quantity of a particular 
material is 200 liters (50 gallons) or less, the 
factors of time, value of material versus cost of 
testing, and the end use of material may justify 
acceptance on the basis of manufacturer's data.


**************************************************************************


2.1   PAINT REMOVERS


Chemical paint removers shall be a commercial item specifically 
manufactured for the type of paint to be removed.
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2.2   EPOXY CONSOLIDANTS


2.2.1   Liquid Consolidant


Provide liquid wood consolidant consisting of a 2-part, low-viscosity 
liquid epoxy that meets the criteria of Table 1.


2.2.2   Epoxy Paste


Provide epoxy paste consisting of a 2-part, thixotropic paste that meets 
the criteria of Table 1.


TABLE 1


LIQUID CONSOLIDANT EPOXY PASTE


Properties Low-Viscosity Liquid No-Slump, Thixotropic Paste


Toxicity Low Very Low


Toxicity Cured Non-Toxic Non-Toxic


Ratios 1:1 by Volume 1:1 by Volume


Pot Life @ Room Temp. 30 minutes min. 50 minutes min


Hardening @ Room Temp. 1 hr. or longer 1 hr. or longer


Hardening @ 60 deg. C 140 
deg. F


16 min. or less 18 min. or less


Viscosity Poises @ 22 deg. C
 72 deg. F


4.7 max. Thixotropic paste


Solids 95 percent min. 98 percent min.


Tensile Strength 27.6 MPa4000 psi 17.25 MPa2500 psi


Elongation 50 percent 4 percent


Compressive Strength


Failure 131 MPA19,000 psi ---


Yield 24 MPa3500 psi 38 MPa5500 psi


PART 3   EXECUTION


3.1   GENERAL REQUIREMENTS


Use methods for preparation of historic wood and metal surfaces for 
painting which are the gentlest possible to achieve the desired results.  
Historic substrate materials shall not be damaged or marred in the process 
of surface preparations.  Collect and analyze samples of the existing paint 
finishes for the purpose of documentation or matching, if [so directed by 
the Contracting Officer] [required by the contract documents.]  Material 
and application requirements for paints are covered in Section 09 90 00 
PAINTS AND COATINGS.


SECTION 09 97 30  Page 8







3.2   VENTILATION


Ventilate interior work zones, having a volume of 280 cubic meters 10,000 
cubic feet or less, at a minimum of 2 air exchanges per hour.  Maintain 
ventilation in larger work zones by means of mechanical exhaust.  Solvent 
vapors shall be exhausted outdoors, away from air intakes and workers.  
Temporarily seal return air inlets in the work zone before start of work 
until the prepared surfaces have dried.  Operators and personnel in the 
vicinity of paint removal processes involving chemicals or mechanical 
action (sanding or blasting) shall wear respirators.


3.3   PROTECTION OF AREAS NOT TO BE PAINTED


Remove or protect items not to be painted, which are in contact with or 
adjacent to painted surfaces, prior to surface preparation and painting 
operations.  Replace items removed prior to painting when painting is 
completed.  Following completion of painting, workers skilled in the trades 
involved shall reinstall removed items.  Surfaces contaminated by 
preparation materials shall be restored to original condition.


3.4   CLEANING OF SURFACES


Surfaces to be painted shall be clean and free of grease, dirt, dust and 
other foreign matter before application of paint or surface treatments.  
After cleaning, surfaces shall exhibit a surface disfigurement rating of 7 
or greater when evaluated in accordance with ASTM D3274.  Dirt and surface 
contaminants shall be cleaned by brush with solutions of water and 
detergent or trisodium phosphate, then rinsed clean with water and let 
dry.  Surfaces on which mildew or other microbiological growth is present 
shall be cleaned with a detergent solution containing household bleach.  
Oil and grease shall be removed with clean cloths and cleaning solvents 
prior to mechanical cleaning.  Cleaning solvents shall be of low toxicity 
with a flashpoint in excess of 38 degrees C 100 degrees F.  Cleaning shall 
be programmed so that dust and other contaminants will not fall on newly 
prepared or newly painted surfaces.


3.5   EXISTING PAINT


Existing paint shall be tested for adhesion to substrate in accordance with 
ASTM D3359, Test Method A and shall obtain a rating of 4 or better in order 
to be considered sound.  Existing paint meeting this requirement may be 
considered a satisfactory base for repainting.


3.6   PAINT REMOVAL


Remove flaking, cracking, blistering, peeling or otherwise deteriorated 
paint by scraping with hand scrapers.  After scraping, removal of large 
areas of paint or paint on architectural details shall be accomplished 
using sanders, heat guns or heat plates, or chemical paint removers.  Paint 
shall be removed to bare substrate or first sound paint layer.  Open flame 
heat devices shall not be used.  Mechanical paint removal shall not damage 
or mar the substrate material.


3.6.1   Chemical Paint Removers


Use chemical paint removers in accordance with manufacturer's 
recommendations.  If chemical strippers are used, substrate shall be 
neutralized after stripping to a pH of 5 to 8.5.
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3.6.2   Lead Paint


In preparation of lead-based painted surfaces for repainting, follow the 
procedures described in Section 02 83 19.00 10 LEAD BASED PAINT HAZARD 
ABATEMENT, TARGET HOUSING & CHILD OCCUPIED FACILITIES.


3.7   SURFACE PREPARATION


After cleaning and removal of deteriorated paint, edges of remaining 
chipped paint shall be feather-edged and sanded smooth.  Repair damaged 
areas such as, but not limited to, nail holes, cracks, chips, and spalls 
with suitable material to match adjacent undamaged areas.  Slick surfaces 
shall be roughened.  Clean rusty metal surfaces in accordance with [
SSPC SP 1 ] [ SSPC SP 2 ] [ SSPC SP 3 ] [ SSPC SP 5/NACE No. 1 ] [
SSPC SP 6/NACE No.3 ] [ SSPC 7/NACE No.4 ] [ SSPC SP 10/NACE No. 2 ].  Remove 
chalk so that when tested in accordance with ASTM D4214, the chalk 
resistance rating is no less than 8.  New, proposed coatings shall be 
compatible with existing coatings.  If existing surfaces are glossy, the 
gloss shall be reduced.


3.8   WOOD SURFACES


Wood surfaces shall be cleaned of foreign matter.  Wood surfaces adjacent 
to surfaces to receive water-thinned paints shall be primed and/or touched 
up before applying water-thinned paints.  Small, dry seasoned knots shall 
be scraped, cleaned, and given a thin coat of commercial knot sealer before 
application of the priming coat.  Pitch on large, open, unseasoned knots 
and all other beads or streaks of pitch shall be scraped off, or, if it is 
still soft, removed with mineral spirits or turpentine, and the resinous 
area shall be thinly coated with knot sealer.


3.8.1   Interior Wood Surfaces


Interior wood surfaces to receive stain shall be sanded.  Oak and other 
open-grain wood to receive stain shall be given a coat of wood filler 
recommended by the finish manufacturer not less than 8 hours before the 
application of stain; excess filler shall be removed and the surface sanded 
smooth.  Sanding of wood floors is specified in Section 09 64 29 WOOD STRIP 
FLOORING.  Moisture content of the wood shall not exceed 12 percent as 
measured by a moisture meter, unless otherwise authorized.


3.8.2   Wood Repair


Remove and repair badly decayed areas.  Replace areas and pieces decayed 
beyond repair with new pieces that match originals in all respects.  
Moderately decayed areas, weathered, or gouged wood shall be patched with 
approved patching compounds, and shall be sanded smooth.  The source or 
cause of wood decay shall be identified and corrected prior to application 
of patching materials.  Wet wood shall be completely dried to a moisture 
content not exceeding 12 percent, as measured by a moisture meter, to its 
full depth before patching, unless otherwise authorized.  Wood that is to 
be patched shall be clean of dust, grease, and loose paint.


3.8.2.1   Epoxy Wood Repair


Epoxy wood repair materials shall be applied in accordance with 
manufacturer's written instructions.  Health and safety instructions shall 
be followed in accordance with the manufacturer's instructions.  Clean 
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mixing equipment shall be used to avoid contamination.  Mix and proportions 
shall be as directed by the manufacturer.  Batches shall be only large 
enough to complete the specific job intended.  Patching materials shall be 
completely cured before painting or reinstallation of patched pieces.


3.8.2.2   Epoxy Consolidant and Epoxy Paste


Epoxy liquid wood consolidant shall be used:  1) to penetrate and 
impregnate deteriorated wood sections in order to reinforce wood fibers 
that have become softened or absorbent.  2) as a primer for areas that are 
to receive epoxy paste filler.  Epoxy paste shall be used to fill areas 
where portions of wood are missing such as holes, cracks, gaps, gouges, and 
other voids.


3.8.3   Exposed Ferrous Metals


Exposed ferrous metals such as nail heads on or in contact with wood 
surfaces to be painted with water-thinned paints, shall be spot-primed with 
a suitable corrosion-inhibitive primer capable of preventing flash rusting 
and compatible with the coating specified for the adjacent areas.


3.8.4   Finishing Nails


Finishing nails shall be set, and all holes and surface imperfections shall 
be primed.  After priming, holes and imperfections in finish surfaces shall 
be filled with putty or plastic wood filler, colored to match the finish 
coat if natural finish is required, allowed to dry, and sanded smooth.  
Putty or wood filler shall be compatible with subsequent coatings.


3.8.5   Wood Preservative


Areas of bare wood in exterior locations prone to excessive moisture or 
standing water shall be treated with a commercial, fungicide, paintable 
water repellant/preservative.  Water repellant/preservatives shall not be 
used on interior surfaces.


3.9   METAL SURFACES


Metal surfaces shall be cleaned of foreign matter.  Programs for 
preparation of metal shall be in accordance with SSPC PA Guide 5 .  Grease, 
oil, and other soluble contaminants shall be removed by solvent cleaning in 
accordance with SSPC SP 1 .  Surfaces shall be free from soils and 
corrosion; e.g. grease, oil, solder flux, welding flux, weld spatter, sand, 
rust, scale, and other contaminants that might interfere with the 
application of the new finish.  Cleaning methods shall be the gentlest 
possible to achieve the desired result.  Metals which are soft, thin, or 
exhibit fine detail shall not be abrasively cleaned.  Evidence of corrosion 
or contamination on a previously cleaned surface shall be cause for 
recleaning prior to painting.


3.9.1   Ferrous Surfaces


Ferrous surfaces that contain loose rust, loose mill scale, and other 
foreign substances shall be cleaned mechanically with hand tools according 
to SSPC SP 2 , power tools according to SSPC SP 3  or by blast cleaning 
according to [ SSPC SP 5/NACE No. 1 ], [ SSPC SP 6/NACE No.3 ], [
SSPC 7/NACE No.4 ], [ SSPC SP 10/NACE No. 2 ].  Shop-coated ferrous surfaces 
shall be protected from corrosion by treating and touching up corroded 
areas immediately upon detection.
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3.9.2   Nonferrous Metallic Surfaces


Galvanized, aluminum and aluminum-alloy, lead, copper, and other nonferrous 
metal surfaces shall be solvent-cleaned in accordance with SSPC SP 1 .


3.9.2.1   Aluminum


Aluminum surfaces shall be treated in accordance with ASTM D173/D173M or 
ASTM D173/D173M.  Steel wool, steel brushes and uninhibited caustic etching 
solutions, such as sodium hydroxide, shall not be used on aluminum.


3.9.2.2   Zinc


Zinc surfaces including zinc-coated substrates, shall be cleaned prior to 
painting as follows:  degrease, soak in a mild and inhibited alkaline 
cleaner, rinse with clean overflowing water, clean anodically in an acid 
(e.g. 0.25 to 0.75 percent sulfuric acid), and rinse with clean overflowing 
water.


3.10   TIMING


Surfaces that have been cleaned, pretreated, and otherwise prepared for 
painting shall be given a coat of the specified first coat as soon as 
practical after such pretreatment has been completed, but prior to any 
deterioration of the prepared surface.  Unless otherwise directed, the 
first coat primer shall be applied within 48 hours of surface preparation.


3.11   SURFACES TO BE PREPARED FOR PAINTING


Surfaces shall be prepared as specified and as shown in the painting 
schedule [in Section 09 90 00 PAINTS AND COATINGS] [on the drawings].


3.12   CLEANING


Place cloths, cotton waste and other debris, that might constitute a fire 
hazard, in closed metal containers for removal at the end of each day.  
Containers shall be removed from the site or destroyed in an approved 
manner.  Preparation materials and other deposits on adjacent surfaces 
shall be removed and the entire job left clean and ready for painting.


        -- End of Section --
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SECTION 23 09 23.13 20


BACnet DIRECT DIGITAL CONTROL SYSTEMS FOR HVAC
08/09


**************************************************************************
NOTE:  This guide specification covers the Navy 
requirements for direct digital control (DDC) of 
heating, ventilating, and air conditioning (HVAC) 
systems complying with ANSI/ASHRAE Standard 135, 
"BACnet - A Data Communication Protocol for Building 
Automation and Control Networks."  BACnet is also an 
international standard, ISO 16484-5.  The intent of 
this specification is for the DDC system to 
communicate using the BACnet standard.


This specification is not for use in USACE projects. 
USACE projects should use Section 23 09 23 LONWORKS 
DIRECT DIGITAL CONTROL FOR HVAC AND OTHER BUILDING 
CONTROL SYSTEMS and Section 25 10 10 LONWORKS 
UTILITY MONITORING AND CONTROL SYSTEM (UMCS).


The control system will have a BACnet interface for 
connection to a hand-held device, portable computer, 
and/or a central workstation computer.  Interface 
computers allow an operator to view operational 
status, enable and disable equipment, change 
setpoints, set schedules, receive trends and alarms, 
and allow storage, modification and downloading of 
control programming.  The operator workstation can 
be located in the building (directly connected)or at 
a remote site (connected via a LAN or modem).


If you have questions about the design of direct 
digital control systems, contact Facilities 
Engineering Command (FEC) Regional Mechanical 
Engineer, Naval Facilities Engineering Command 
Atlantic Mechanical Engineering, or the Naval 
Facilities Engineering Service Center (NFESC), Code 
223.


Adhere to UFC 1-300-02  Unified Facilities Guide 
Specifications (UFGS) Format Standard when editing 
this guide specification or preparing new project 
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specification sections.  Edit this guide 
specification for project specific requirements by 
adding, deleting, or revising text.  For bracketed 
items, choose applicable items(s) or insert 
appropriate information.


Remove information and requirements not required in 
respective project, whether or not brackets are 
present.


Comments, suggestions and recommended changes for 
this guide specification are welcome and should be 
submitted as a Criteria Change Request (CCR) .


**************************************************************************


**************************************************************************
NOTE:  This specification requires the new DDC 
system to support ASHRAE 135 at all device and 
network levels.  If a legacy DDC system is already 
installed at the building, and costs are too high 
for replacement, the legacy devices may require a 
gateway to connect the legacy network/devices to the 
BACnet architecture.  Indicate on the drawings where 
gateways are required.


**************************************************************************


**************************************************************************
NOTE: Avoid using pneumatic powered controls in new 
DDC systems.  In existing systems, replace pneumatic 
controls with electric/electronic controls when 
possible.


**************************************************************************


PART 1   GENERAL


1.1   REFERENCES


**************************************************************************
NOTE:  This paragraph is used to list the 
publications cited in the text of the guide 
specification.  The publications are referred to in 
the text by basic designation only and listed in 
this paragraph by organization, designation, date, 
and title.


Use the Reference Wizard's Check Reference feature 
when you add a RID outside to the Section's 
Reference Article to automatically place the 
reference in the Reference Article.  Also use the 
Reference Wizard's Check Reference feature to update 
the issue dates.


References not used in the text will automatically 
be deleted from this section of the project 
specification when you choose to reconcile 
references in the publish print process.


**************************************************************************


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


AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA)


AMCA 500-D (2012) Laboratory Methods of Testing 
Dampers for Rating


AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)


ASHRAE 135 (2012; Errata 1 2013; INT 1-9 2013; Errata 
2 2013; INT 10-12 2014; Errata 3 2014) 
BACnet—A Data Communication Protocol for 
Building Automation and Control Networks


ARCNET TRADE ASSOCIATION (ATA)


ATA 878.1 (1999) Local Area Network: Token Bus


ASME INTERNATIONAL (ASME)


ASME B16.18 (2012) Cast Copper Alloy Solder Joint 
Pressure Fittings


ASME B16.22 (2013) Standard for Wrought Copper and 
Copper Alloy Solder Joint Pressure Fittings


ASME B16.26 (2013) Standard for Cast Copper Alloy 
Fittings for Flared Copper Tubes


ASME B16.34 (2013) Valves - Flanged, Threaded and 
Welding End


ASME B16.5 (2013) Pipe Flanges and Flanged Fittings:  
NPS 1/2 Through NPS 24 Metric/Inch Standard


ASME B31.1 (2014; INT 1-47) Power Piping


ASME B40.100 (2013) Pressure Gauges and Gauge 
Attachments


ASME BPVC (2010) Boiler and Pressure Vessels Code


ASTM INTERNATIONAL (ASTM)


ASTM A126 (2004; R 2014) Standard Specification for 
Gray Iron Castings for Valves, Flanges, 
and Pipe Fittings


ASTM B117 (2011) Standard Practice for Operating 
Salt Spray (Fog) Apparatus


ASTM B32 (2008; R 2014) Standard Specification for 
Solder Metal


ASTM B75/B75M (2011) Standard Specification for Seamless 
Copper Tube
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ASTM B88 (2014) Standard Specification for Seamless 
Copper Water Tube


ASTM B88M (2013) Standard Specification for Seamless 
Copper Water Tube (Metric)


ASTM D1238 (2013) Melt Flow Rates of Thermoplastics 
by Extrusion Plastometer


ASTM D1693 (2013) Standard Test Method for 
Environmental Stress-Cracking of Ethylene 
Plastics


ASTM D635 (2010) Standard Test Method for Rate of 
Burning and/or Extent and Time of Burning 
of Self-Supporting Plastics in a 
Horizontal Position


ASTM D638 (2010) Standard Test Method for Tensile 
Properties of Plastics


ASTM D792 (2013) Density and Specific Gravity 
(Relative Density) of Plastics by 
Displacement


CONSUMER ELECTRONICS ASSOCIATION (CEA)


CEA-709.1-D (2014) Control Network Protocol 
Specification


INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)


IEEE C57.13 (2008; INT 2009) Standard Requirements for 
Instrument Transformers


IEEE C62.41.1 (2002; R 2008) Guide on the Surges 
Environment in Low-Voltage (1000 V and 
Less) AC Power Circuits


IEEE C62.41.2 (2002) Recommended Practice on 
Characterization of Surges in Low-Voltage 
(1000 V and Less) AC Power Circuits


IEEE C62.45 (2002; R 2008) Recommended Practice on 
Surge Testing for Equipment Connected to 
Low-Voltage (1000v and less)AC Power 
Circuits


INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)


ISO 8802-3 (2000) Information Technology - 
Telecommunications and Information 
Exchange Between Systems - Local and 
Metropolitan Area Networks - Specific 
Requirements - Part 3: Carrier Sense 
Multiple Access with Collision Detection 
(CSMA/CD)Access Method and Physical Layer 
Specifications
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NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)


NEMA/ANSI C12.10 (2011) Physical Aspects of Watthour Meters 
- Safety Standards


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


NFPA 72 (2013) National Fire Alarm and Signaling 
Code


NFPA 90A (2015) Standard for the Installation of 
Air Conditioning and Ventilating Systems


SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA)


SMACNA 1966 (2005) HVAC Duct Construction Standards 
Metal and Flexible, 3rd Edition


UNDERWRITERS LABORATORIES (UL)


UL 1449 (2014) Surge Protective Devices


UL 506 (2008; Reprint Oct 2013) Specialty 
Transformers


UL 508A (2013; Reprint Jan 2014) Industrial 
Control Panels


UL 916 (2007; Reprint Aug 2014) Standard for 
Energy Management Equipment


1.2   DEFINITIONS


1.2.1   ANSI/ASHRAE Standard 135


ANSI/ASHRAE Standard 135: BACnet - A Data Communication Protocol for 
Building Automation and Control Networks, referred to as "BACnet". ASHRAE 
developed BACnet to provide a method for diverse building automation 
devices to communicate and share data over a network.


1.2.2   ARCNET


ATA 878.1  - Attached Resource Computer Network.  ARCNET is a deterministic 
LAN technology; meaning it's possible to determine the maximum delay before 
a device is able to transmit a message.


1.2.3   BACnet


Building Automation and Control Network; the common name for the 
communication standard ASHRAE 135.  The standard defines methods and 
protocol for cooperating building automation devices to communicate over a 
variety of LAN technologies.
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1.2.4   BACnet/IP


An extension of BACnet, Annex J, defines this mechanism using a reserved 
UDP socket to transmit BACnet messages over IP networks.  A BACnet/IP 
network is a collection of one or more IP subnetworks that share the same 
BACnet network number.  See also "BACnet Broadcast Management Device".


1.2.5   BACnet Internetwork


Two or more BACnet networks, possibly using different LAN technologies, 
connected with routers.  In a BACnet internetwork, there exists only one 
message path between devices.


1.2.6   BACnet Network


One or more BACnet segments that have the same network address and are 
interconnected by bridges at the physical and data link layers.


1.2.7   BACnet Segment


One or more physical segments of BACnet devices on a BACnet network, 
connected at the physical layer by repeaters.


1.2.8   BBMD


BACnet Broadcast Management Device (BBMD).  A communications device, 
typically combined with a BACnet router.  A BBMD forwards BACnet broadcast 
messages to BACnet/IP devices and other BBMDs connected to the same 
BACnet/IP network.  Every IP subnetwork that is part of a BACnet/IP network 
must have only one BBMD.  See also "BACnet/IP".


1.2.9   BAS


Building Automation Systems, including DDC (Direct Digital Controls) used 
for facility automation and energy management.


**************************************************************************
NOTE:  Identify the BAS Owner early in project 
development.  Include the BAS Owner in the project 
team responsible for design, solicitation, 
construction, and final acceptance.


**************************************************************************


1.2.10   BAS Owner


The regional or local user responsible for managing all aspects of the BAS 
operation, including:  network connections, workstation management, 
submittal review, technical support, control parameters, and daily 
operation.  The BAS Owner for this project is [_____].


1.2.11   BIBBs


BACnet Interoperability Building Blocks.  A collection of BACnet services 
used to describe supported tasks.  BIBBs are often described in terms of 
"A" (client) and  "B" (server) devices.  The “A” device uses data provided 
by the "B" device, or requests an action from the “B” device.
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1.2.12   BI


BACnet International, formerly two organizations: the BACnet Manufacturers 
Association (BMA) and the BACnet Interest Group - North America (BIG-NA).


1.2.13   BI/BTL


BACnet International/BACnet Testing Laboratories (Formerly BMA/BTL).  The 
organization responsible for testing products for compliance with the 
BACnet standard, operated under the direction of BACnet International.


1.2.14   Bridge


Network hardware that connects two or more network (or BACnet internetwork) 
segments at the physical and data link layers.  A bridge may also filter 
messages.


1.2.15   Broadcast


A message sent to all devices on a network segment.


1.2.16   Device


Any control system component, usually a digital controller, that contains a 
BACnet Device Object and uses BACnet to communicate with other devices.  
See also "Digital Controller".


1.2.17   Device Object


Every BACnet device requires one Device Object, whose properties represent 
the network visible properties of that device.  Every Device Object 
requires a unique Object Identifier number on the BACnet internetwork.  
This number is often referred to as the device instance.


1.2.18   Device Profile


A collection of BIBBs determining minimum BACnet capabilities of a device, 
defined in ASHRAE Standard 135-2004, Annex L.  Standard device profiles 
include BACnet Operator Workstations (B-OWS), BACnet Building Controllers 
(B-BC), BACnet Advanced Application Controllers (B-AAC), BACnet Application 
Specific Controllers (B-ASC), BACnet Smart Actuator (B-SA), and
BACnet Smart Sensor (B-SS).  Each device used in new construction is 
required to have a PICS statement listing BIBBs supported.


1.2.19   Digital Controller


An electronic controller, usually with internal programming logic and 
digital and analog input/output capability, which performs control 
functions.  In most cases, synonymous with a BACnet device described in 
this specification.  See also "Device".


1.2.20   Direct Digital Control (DDC)


Digital controllers performing control logic.  Usually the controller 
directly senses physical values, makes control decisions with internal 
programs, and outputs control signals to directly operate switches, valves, 
dampers, and motor controllers.
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1.2.21   DDC System


A network of digital controllers, communication architecture, and user 
interfaces.  A DDC system may include programming, sensors, actuators, 
switches, relays, factory controls, operator workstations, and various 
other devices, components, and attributes.


1.2.22   Ethernet


A family of local-area-network technologies providing high-speed networking 
features over various media.


1.2.23   Firmware


Software programmed into read only memory (ROM), flash memory, electrically 
erasable programmable read only memory (EEPROM), or erasable programmable 
read only memory (EPROM) chips.


1.2.24   Gateway


Communication hardware connecting two or more different protocols, similar 
to human language translators.  The Gateway translates one protocol into 
equivalent concepts for the other protocol.  In BACnet applications, a 
gateway has BACnet on one side and non-BACnet (usually proprietary) 
protocols on the other side.


1.2.25   Half Router


A device that participates as one partner in a BACnet point-to-point (PTP) 
connection.  Two half-routers in an active PTP connection combine to form a 
single router.


1.2.26   Hub


A common connection point for devices on a network.


1.2.27   Internet Protocol (IP, TCP/IP, UDP/IP)


A communication method, the most common use is the World Wide Web.  At the 
lowest level, it is based on Internet Protocol (IP), a method for conveying 
and routing packets of information over various LAN media.  Two common 
protocols using IP are User Datagram Protocol (UDP) and Transmission 
Control Protocol (TCP).  UDP conveys information to well-known "sockets" 
without confirmation of receipt. TCP establishes "sessions", which have 
end-to-end confirmation and guaranteed sequence of delivery.


1.2.28   Input/Output (I/O)


Physical inputs and outputs to and from a device, although the term 
sometimes describes software, or "virtual" I/O. See also "Points".


1.2.29   I/O Expansion Unit


An I/O expansion unit provides additional point capacity to a digital 
controller.


1.2.30   IP subnet


Internet protocol (IP) identifies individual devices with a 32-bit number 
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divided into four groups from 0 to 255.  Devices are often grouped and 
share some portion of this number.  For example, one device has IP address 
209.185.47.68 and another device has IP address 209.185.47.82.  These two 
devices share Class C subnet 209.185.47.00


1.2.31   Local-Area Network (LAN)


A communication network that spans a limited geographic area and uses the 
same basic communication technology throughout.


1.2.32   LonTalk


CEA-709.1-D .  A communication protocol developed by Echelon Corp.  LonTalk 
is an optional physical and data link layer for BACnet.


1.2.33   MAC Address


Media Access Control address.  The physical node address that identifies a 
device on a Local Area Network.


1.2.34   Master-Slave/Token-Passing (MS/TP)


ISO 8802-3 .  One of the LAN options for BACnet.  MSTP uses twisted-pair 
wiring for relatively low speed and low cost communication (up to 4,000 ft 
at 76.8K bps).  


1.2.35   Native BACnet Device


A device that uses BACnet as its primary, if not only, method of 
communication with other BACnet devices without intermediary gateways.  A 
system that uses native BACnet devices at all levels is a native BACnet 
system.


1.2.36   Network


Communication technology for data communications.  BACnet approved network 
types are BACnet over Internet Protocol (IP), Point to Point (PTP) 
Ethernet, ARCNET, MS/TP, and LonTalk®.


1.2.37   Network Number


A site-specific number assigned to each network segment to identify for 
routing.  This network number must be unique throughout the BACnet 
internetwork.


1.2.38   Object


The concept of organizing BACnet information into standard components with 
various associated properties.  Examples include analog input objects and 
binary output objects.


1.2.39   Object Identifier


An object property used to identify the object, including object type and 
instance.  Object Identifiers must be unique within a device.


1.2.40   Object Properties


Attributes of an object.  Examples include present value and high limit 
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properties of an analog input object.  Properties are defined in ASHRAE 135; 
some are optional and some are required.  Objects are controlled by reading 
from and writing to object properties.


1.2.41   Peer-to-Peer


Peer-to-peer refers to devices where any device can initiate and respond to 
communication with other devices.


1.2.42   Performance Verification Test (PVT)


The procedure for determining if the installed BAS meets design criteria 
prior to final acceptance.  The PVT is performed after installation, 
testing, and balancing of mechanical systems.  Typically the PVT is 
performed by the Contractor in the presence of the Government.


1.2.43   PID


Proportional, integral, and derivative control; three parameters used to 
control modulating equipment to maintain a setpoint.  Derivative control is 
often not required for HVAC systems (leaving "PI" control).


1.2.44   PICS


Protocol Implementation Conformance Statement (PICS), describing the BACnet 
capabilities of a device. See BACnet, Annex A for the standard format and 
content of a PICS statement.


1.2.45   Points


Physical and virtual inputs and outputs.  See also "Input/Output".


1.2.46   PTP


Point-to-Point protocol connects individual BACnet devices or networks 
using serial connections like modem-to-modem links.


1.2.47   Repeater


A network component that connects two or more physical segments at the 
physical layer.


1.2.48   Router


A BACnet router is a component that joins together two or more networks 
using different LAN technologies.  Examples include joining a BACnet 
Ethernet LAN to a BACnet MS/TP LAN.


1.2.49   Stand-Alone Control


Refers to devices performing equipment-specific and small system control 
without communication to other devices or computers for physical I/O, 
excluding outside air and other common shared conditions.  Devices are 
located near controlled equipment, with physical input and output points 
limited to 64 or less per device, except for complex individual equipment 
or systems.  Failure of any single device will not cause other network 
devices to fail.  BACnet "Smart" actuators (B-SA profile) and sensors (B-SS 
profile) communicating on a network with a parent device are exempt from 
stand-alone requirements.
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1.3   [ SUBCONTRACTOR SPECIAL REQUIREMENTS


**************************************************************************
NOTE:  Delete this paragraph when using this section 
for a design-build project specification. This 
requirement is covered by the specifications in 
NAVFAC Design-Build RFP PART 4, Section D30 HVAC


**************************************************************************
Perform all work in this section in accordance with the paragraph entitled 
"Subcontractor Special Requirements" in Section 01 30 00 ADMINISTRATIVE 
REQUIREMENTS.  The paragraph specifies that all contract requirements of 
this section shall be accomplished directly by a first tier subcontractor.  
No work required shall be accomplished by a second tier subcontractor. ]


1.4   BACnet DIRECT DIGITAL CONTROL SYSTEMS FOR HVAC DESCRIPTION


**************************************************************************
NOTE:  A thorough investigation of existing systems, 
hardware, and BAS Owner needs is required before 
modifying the DDC system description below.  You 
must describe what new DDC equipment goes into the 
building(s), what are the computer/operator 
interface requirements, and how the new controls and 
operator interface will interact with existing 
infrastructure.  System architecture diagrams are 
very helpful at this point.


**************************************************************************


a.  [Remove existing and] [provide new BACnet] [and] [modify existing] [and 
merge with existing non-BACnet] [and merge with existing BACnet] DDC 
systems including associated equipment and accessories.  All new 
devices are accessible using a Web browser interface and communicate 
using ASHRAE 135 BACnet communications without the use of gateways, 
unless gateways are shown on the design drawings and specifically 
requested by the Government.  Where gateways are allowed, they must 
support ASHRAE 135, including all object properties and read-write 
services shown on Government approved interoperability schedules.  
Manufacturer's products, including design, materials, fabrication, 
assembly, inspection, and testing shall be in accordance with ASHRAE 135, 
ASME B31.1 , and NFPA 70 , except where indicated otherwise.


**************************************************************************
NOTE:  The next paragraph provides more specific 
information when merging or adding a new to existing 
BACnet system.


**************************************************************************


[b.  The existing DDC system is manufactured by [_____].  The server and 
operator workstation are located at [_____].  If installing a system 
made by the same manufacturer, upgrade or replace the existing server, 
operator workstation, and laptop computer software with the 
manufacturer's latest software version for all used applications.  
Upgrade hardware, memory, and operating systems if required.] 
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1.4.1   Design Requirements


1.4.1.1   Control System Drawings Title Sheet


Provide a title sheet for the control system drawing set.  Include the 
project title, project location, contract number, the controls contractor 
preparing the drawings, an index of the control drawings in the set, and a 
legend of the symbols and abbreviations used throughout the control system 
drawings.


1.4.1.2   List of I/O Points


Also known as a Point Schedule, provide for each input and output point 
physically connected to a digital controller:  point name, point 
description, point type (Analog Output (AO), Analog Input (AI), Binary 
Output (BO), Binary Input (BI)), point sensor range, point actuator range, 
point address, BACnet object, associated BIBBS (where applicable), and 
point connection terminal number. Typical schedules for multiple identical 
equipment are allowed unless otherwise requested in design or contract 
criteria.


1.4.1.3   Control System Components List


Provide a complete list of control system components installed on this 
project.  Include for each controller and device:  control system schematic 
name, control system schematic designation, device description, 
manufacturer, and manufacturer part number.  For sensors, include point 
name, sensor range, and operating limits.  For valves, include body style, 
Cv, design flow rate, pressure drop, valve characteristic (linear or equal 
percentage), and pipe connection size.  For actuators, include point name, 
spring or non-spring return, modulating or two-position action, normal 
(power fail) position, nominal control signal operating range (0-10 volts 
DC or 4-20 milliamps), and operating limits.


1.4.1.4   Control System Schematics


Provide control system schematics.  Typical schematics for multiple 
identical equipment are allowed unless otherwise requested in design or 
contract criteria.  Include the following:


a.  Location of each input and output device


b.  Flow diagram for each piece of HVAC equipment


c.  Name or symbol for each control system component, such as V-1 for a 
valve


d.  Setpoints, with differential or proportional band values


e.  Written sequence of operation for the HVAC equipment


f.  Valve and Damper Schedules, with normal (power fail) position


1.4.1.5   HVAC Equipment Electrical Ladder Diagrams


Provide HVAC equipment electrical ladder diagrams. Indicate required 
electrical interlocks.
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1.4.1.6   Component Wiring Diagrams


Provide a wiring diagram for each type of input device and output device.  
Indicate how each device is wired and powered; showing typical connections 
at the digital controller and power supply.  Show for all field connected 
devices such as control relays, motor starters, actuators, sensors, and 
transmitters.


1.4.1.7   Terminal Strip Diagrams


Provide a diagram of each terminal strip.  Indicate the terminal strip 
location, termination numbers, and associated point names.


1.4.1.8   BACnet Communication Architecture Schematic


Provide a schematic showing the project's entire BACnet communication 
network, including addressing used for LANs, LAN devices including routers 
and bridges, gateways, controllers, workstations, and field interface 
devices.  If applicable, show connection to existing networks.


1.5   SUBMITTALS


**************************************************************************
NOTE:  Review Submittal Description (SD) definitions 
in Section 01 33 00 SUBMITTAL PROCEDURES and edit 
the following list to reflect only the submittals 
required for the project.


The Guide Specification technical editors have 
designated those items that require Government 
approval, due to their complexity or criticality, 
with a "G".  Generally, other submittal items can be 
reviewed by the Contractor's Quality Control 
System.   Only add a “G” to an item, if the 
submittal is sufficiently important or complex in 
context of the project.


For submittals requiring Government approval on Army 
projects, a code of up to three characters within 
the submittal tags may be used following the "G" 
designation to indicate the approving authority.  
Codes for Army projects using the Resident 
Management System (RMS) are:  "AE" for 
Architect-Engineer; "DO" for District Office 
(Engineering Division or other organization in the 
District Office); "AO" for Area Office; "RO" for 
Resident Office; and "PO" for Project Office.  Codes 
following the "G" typically are not used for Navy,  
Air Force, and NASA projects.


An "S" following a submittal item indicates that the 
submittal is required for the Sustainability 
Notebook to fulfill federally mandated sustainable 
requirements in accordance with Section 01 33 29 
SUSTAINABILITY REPORTING.


Choose the first bracketed item for Navy, Air Force 
and NASA projects, or choose the second bracketed 
item for Army projects.
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**************************************************************************


Submit detailed and annotated manufacturer's data, drawings, and 
specification sheets for each item listed, that clearly show compliance 
with the project specifications.


Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  An "S" following a submittal item indicates that the submittal 
is required for the Sustainability Notebook to fulfill federally mandated 
sustainable requirements in accordance with Section 01 33 29  
SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 
01 33 00.
**************************************************************************


NOTE:  The BAS Owner will be the primary reviewer 
for submittals marked by the "G".  Delete items if 
not used in the control system.


**************************************************************************


SD-02 Shop Drawings


Include the following in the project's control system drawing set :


Control system drawings title sheet; G [, [_____]]


List of I/O Points; G [, [_____]]


Control System Components List; G [, [_____]]


Control system schematics; G [, [_____]]


HVAC Equipment Electrical Ladder diagrams; G [, [_____]]


Component wiring diagrams; G [, [_____]]


Terminal strip diagrams; G [, [_____]]


BACnet communication architecture schematic; G [, [_____]]


SD-03 Product Data


Direct Digital Controllers; G [, [_____]]


Include BACnet PICS for each controller/device type, including 
smart sensors (B-SS) and smart actuators (B-SA).


BACnet Gateways; G [, [_____]]


Include BACnet and workstation display information; bi-directional 
communication ability; compliance with interoperability schedule; 
expansion capacity; handling of alarms, events, scheduling and 
trend data; and single device capability (not depending on 
multiple devices for exchanging information from either side of 
the gateway).


BACnet Protocol Analyzer; G [, [_____]]


Include capability to store and report data traffic on BACnet 
networks, measure bandwidth usage, filter information, and 
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identify BACnet devices.


DDC Software; G [, [_____]]


BACnet Operator Workstation; G [, [_____]]


BACnet Operator Workstation DDC Software; G [, [_____]]


Include BACnet PICS for Operator Workstation software.


Notebook Computer; G [, [_____]]


Sensors and Input Hardware; G [, [_____]]


Output Hardware; G [, [_____]]


Surge and transient protection; G [, [_____]]


Indicators; G [, [_____]]


[Air compressors; G [, [_____]] ]


[Refrigerated air dryers; G [, [_____]] ]


[Pneumatic tubing; G [, [_____]] ]


**************************************************************************
NOTE:  Delete this item if smoke detectors are 
furnished under Section UFGS 28 31 74.00 20 INTERIOR 
FIRE DETECTION AND ALARM SYSTEM.


**************************************************************************


[Duct smoke detectors; G [, [_____]] ]


**************************************************************************
NOTE:  Delete this item if VFDs are furnished under 
another section.


**************************************************************************
[Variable frequency (motor) drives; G [, [_____]] ]


SD-05 Design Data


Performance Verification Testing Plan; G [, [_____]]


Pre-Performance Verification Testing Checklist; G [, [_____]]


SD-06 Test Reports


 Performance Verification Testing Report; G [, [_____]]


SD-07 Certificates


Contractor's Qualifications; G [, [_____]]


SD-09 Manufacturer's Field Reports


Pre-PVT Checklist; G [, [_____]]


SD-10 Operation and Maintenance Data
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Comply with requirements for data packages in Section 01 78 23
OPERATION AND MAINTENANCE DATA, except as supplemented and 
modified in this specification.


BACnet Direct Digital Control Systems, Data Package 4; G [, [_____]]


Controls System Operators Manuals, Data Package 4; G [, [_____]]


VFD Service Manuals, Data Package 4; G [, [_____]]


SD-11 Closeout Submittals


Training documentation; G [, [_____]]


1.6   QUALITY ASSURANCE


1.6.1   Standard Products


Provide material and equipment that are standard manufacturer's products 
currently in production and supported by a local service organization.


1.6.2   Delivery, Storage, and Handling


Handle, store, and protect equipment and materials to prevent damage before 
and during installation according to manufacturer's recommendations, and as 
approved by the Contracting Officer.  Replace damaged or defective items.


1.6.3   Operating Environment


Protect components from humidity and temperature variation, dust, and 
contaminants.  If components are stored before installation, keep them  
within the manufacturer's limits.


1.6.4   Finish of New Equipment


New equipment finishing shall be factory provided.  Manufacturer's standard 
factory finishing shall be proven to withstand 125 hours in a salt-spray 
fog test.  Equipment located outdoors shall be proven to withstand 500 
hours in a salt-spray fog test.


Salt-spray fog test shall be according to ASTM B117, with acceptance 
criteria as follows: immediately after completion of the test, the finish 
shall show no signs of degradation or loss of adhesion beyond 3.175 mm 
0.125 inch on either side of the scratch mark.


1.6.5   Verification of Dimensions


The contractor shall verify all dimensions in the field, and advise the 
Contracting Officer of any discrepancy before performing work.


1.6.6   Contractor's Qualifications


Submit documentation certifying the controls Contractor performing the work 
has completed at least three DDC systems installations of a similar design 
to this project, and programmed similar sequences of operation for at least 
two years.
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1.6.7   Modification of References


The advisory provisions in ASME B31.1  and NFPA 70  are mandatory.  
Substitute "shall" for "should" wherever it appears and interpret all 
references to the "authority having jurisdiction" and "owner" to mean the 
Contracting Officer.


1.6.8   Project Sequence


The control system work for this project shall proceed in the following 
order:


a.  Submit and receive approval on the Shop Drawings, Product Data, and 
Certificates specified under the paragraph entitled "SUBMITTALS."


b.  Perform the control system installation work, including all field 
check-outs and tuning.


c.  Provide support to TAB personnel as specified under the paragraph "TEST 
AND BALANCE SUPPORT."


d.  Submit and receive approval of the Controls System Operators Manual 
specified under the paragraph "CONTROLS SYSTEM OPERATORS MANUALS."


e.  Submit and receive approval of the Performance Verification Testing 
Plan and the Pre-PVT Checklist specified under the paragraph 
"PERFORMANCE VERIFICATION TESTING."


f.  Perform the Performance Verification Testing.


g.  Submit and receive approval on the PVT Report.


h.  Submit and receive approval on the Training Documentation specified 
under the paragraph "INSTRUCTION TO GOVERNMENT PERSONNEL"[ and "VFD 
Service Support"].  Submit at least 30 days before training.


i.  Deliver the final Controls System Operators Manuals[ and VFD Service 
Manuals].


j.  Conduct the Phase I Training[ and VFD on-site/hands-on training].


k.  Conduct the Phase II Training.


l.  Submit and receive approval of Closeout Submittals.


PART 2   PRODUCTS


2.1   DDC SYSTEM


**************************************************************************
NOTE:  Consider below whether to require integral, 
or factory-provided ("Native") BACnet controllers 
for HVAC and plant equipment.  If so, coordinate 
this requirement with other sections and 
specifications for plant equipment.  This allows 
eliminating redundant sensor/actuator requirements 
and provides access to many control and status 
parameters using BACnet with a single LAN connection 
to the equipment.  Possible disadvantages include 
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higher cost, disqualifying otherwise qualified 
vendors, and more detailed integration criteria.


**************************************************************************


**************************************************************************
NOTE:  Using only BTL listed devices (last sentence 
in brackets paragraph 2.1.a) requires 
investigation.  Devices listed by the BACnet Testing 
Labs will provide a higher level of assurance that 
they meet claimed performance. However, requiring 
BTL listed products may eliminate otherwise 
qualified vendors, or those in line for testing but 
not yet certified.  To help determine whether this 
requirement should be used, a current list of BTL 
certified devices are published at: 
http:/www.bacnetassociation.org/btl/.


**************************************************************************


a.  Provide a networked DDC system for stand-alone control in compliance 
with the latest revision of the ASHRAE 135 BACnet standard.  Include 
all programming, objects, and services required to meet the sequence of 
control.  Provide BACnet communications between the DDC system and 
native BACnet devices furnished with HVAC equipment [and plant 
equipment including boilers, chillers, and variable frequency drives].  
[Devices provided shall be certified in the BACnet Testing Laboratories 
(BTL) Product Listing.]


**************************************************************************
NOTE: Always indicate the location of operator 
workstations and servers on project drawings.  Edit 
and coordinate the below paragraph with Section 1, 
DDC System Description and the BAS Owner. 


**************************************************************************
[b. Provide an operator workstation [and new server] with complete 


interface software capable of programming, configuring, and monitoring 
the digital controllers.][Interface the new DDC system with the site's 
existing server and operator workstation and software including graphic 
creation, scheduling, alarming, and trending.  The server and 
workstation are located at [_____]]


2.1.1   Direct Digital Controllers


Direct digital controllers shall be UL 916  rated.


2.1.1.1   I/O Point Limitation


The total number of I/O hardware points used by a single stand-alone 
digital controller, including I/O expansion units, shall not exceed 64, 
except for complex individual equipment or systems.  Place I/O expansion 
units in the same cabinet as the digital controller.


2.1.1.2   Environmental Limits


Controllers shall be suitable for, or placed in protective enclosures 
suitable for the environment (temperature, humidity, dust, and vibration) 
where they are located.
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2.1.1.3   Stand-Alone Control


Provide stand-alone digital controllers.  


2.1.1.4   Internal Clock


Provide internal clocks for all BACnet Building Controllers (B-BC) and 
BACnet Advanced Application Controllers (B-AAC) using BACnet time 
synchronization services.  Automatically synchronize system clocks daily 
from an operator-designated controller.  The system shall automatically 
adjust for daylight saving time.


2.1.1.5   Memory


Provide sufficient memory for each controller to support the required 
control, communication, trends, alarms, and messages.  Protect programs 
residing in memory with EEPROM, flash memory, or by an uninterruptible 
power source (battery or uninterruptible power supply).  The backup power 
source shall have capacity to maintain the memory during a 72-hour 
continuous power outage.  Rechargeable power sources shall be constantly 
charged while the controller is operating under normal line power.  
Batteries shall be replaceable without soldering.  Trend and alarm history 
collected during normal operation shall not be lost during power outages 
less than 72 hours long.


2.1.1.6   Immunity to Power Fluctuations


Controllers shall operate at 90 percent to 110 percent nominal voltage 
rating.


2.1.1.7   Transformer


The controller power supply shall be fused or current limiting and rated at 
125 percent power consumption.


2.1.1.8   Wiring Terminations


Use screw terminal wiring terminations for all field-installed 
controllers.  Provide field-removable modular terminal strip or a 
termination card connected by a ribbon cable for all controllers other than 
terminal units.


2.1.1.9   Input and Output Interface


Provide hard-wired input and output interface for all controllers as 
follows:


a.  Protection:  Shorting an input or output point to itself, to another 
point, or to ground shall cause no controller damage. Input or output 
point contact with sources up to 24 volts AC or DC for any duration 
shall cause no controller damage.


b.  Binary Inputs:  Binary inputs shall have a toggle switch and monitor on 
and off contacts from a "dry" remote device without external power, and 
external 5-24 VDC voltage inputs. 


c.  Pulse Accumulation Inputs:  Pulse accumulation inputs shall conform to 
binary input requirements and accumulate pulses at a resolution 
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suitable to the application.


d.  Analog Inputs:  Analog inputs shall monitor low-voltage (0-10 VDC), 
current (4-20 mA), or resistance (thermistor or RTD) signals.


e.  Binary Outputs:  Binary outputs shall have a toggle switch and send a 
pulsed 24 VDC low-voltage signal for modulation control, or provide a 
maintained open-closed position for on-off control.  For HVAC equipment 
and plant controllers, provide for manual overrides, either with 
three-position (on-off-auto) override switches and status lights, or 
with an adjacent operator display and interface.  Where appropriate, 
provide a method to select normally open or normally closed operation.


f.  Analog Outputs:  Analog outputs shall send modulating 0-10 VDC or 4-20 
mA signals to control output devices.


g.  Tri-State Outputs:  Tri-State outputs shall provide three-point 
floating control of terminal unit electronic actuators.


2.1.1.10   Digital Controller BACnet Internetwork


Provide a BACnet internetwork with control products, communication media, 
connectors, repeaters, hubs, and routers.  Provide intermediate gateways, 
only when requested by the Government and shown on the contract drawings, 
to connect existing non-BACnet devices to the BACnet internetwork.  
Controller and operator interface communication shall conform to ASHRAE 135, 
BACnet.  [Use the building's existing Ethernet backbone for network 
segments marked "existing" on project drawings.  Coordinate connections to 
existing Ethernet backbones with the BAS Owner and LAN administrator.]  If 
a controller becomes non-responsive, the remaining controllers shall 
continue operating and not be affected by the failed controller.


2.1.1.11   Communications Ports 


a.  Direct-Connect Interface Ports:  Provide at least one extra 
communication port at each local BACnet network for direct connecting a 
notebook computer or BACnet hand-held terminal so all network BACnet 
objects and properties may be viewed and edited by the operator.


b.  Telecommunications Interface Port:  Provide one telecommunication port 
per building, permitting remote communication via point-to-point (PTP) 
protocol over telephone lines.


2.1.1.12   Modems


Provide [v.92] [DSL] modems where required for communication between the 
BACnet Operator Workstation (B-OWS) and the DDC system.


2.1.1.13   BACnet Gateways


**************************************************************************
NOTE:  Gateways require a good understanding of when 
and where to use them.  Use Caution when trying to 
connect to non-BACnet DDC and OEM equipment.  It may 
be more practical to select new equipment that is 
already "BACnet ready".  Research gateway 
manufacturers for price, options, and performance 
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before including in the design.


When using gateways, they must be requested and 
approved by the Government and specifically shown on 
BACnet communication schematic architecture drawings.


For each gateway, the design needs to include an 
interoperability schedule showing each point or 
event on the legacy side that the BACnet "client" 
will read, and each parameter that the BACnet 
network will write to.  Ideally, one should do this 
in terms of BACnet services, or BACnet 
Interoperability Building Blocks (BIBBs) defined in 
ASHRAE 135 Annex K.


**************************************************************************
Provide BACnet communication ports, whenever available as a plant equipment 
OEM standard option, for DDC integration via a single communication cable.  
Typical BACnet controlled plant equipment includes, but is not limited to, 
boilers, chillers, and variable frequency motor drives.


Provide gateways to connect BACnet to legacy systems, existing non-BACnet 
devices, and existing non-BACnet DDC controlled plant equipment, only when 
specifically requested and approved by the Government, and shown on the 
Government approved BACnet Communication Architecture Schematic.  Provide 
with each gateway an interoperability schedule [Use gateway 
interoperability schedules shown on design drawings or other project 
documents], showing each point or event on the legacy side that the BACnet 
"client" will read, and each parameter that the BACnet network will write 
to.  Describe this interoperability in terms of BACnet services, or 
Interoperability Building Blocks (BIBBS), defined in ASHRAE 135 Annex K.  
Provide two-year minimum warranty for each gateway, including parts and 
labor.


The following minimum capabilities are required:


a.  Gateways shall be able to read and view all readable object properties 
listed in the interoperability schedule on the non-BACnet network to 
the BACnet network and vice versa where applicable.


b.  Gateways shall be able to write to all writeable object properties 
listed in the interoperability schedule on the non-BACnet network from 
the BACnet network and vice versa where applicable.


c.  Gateways shall provide single-pass (only one protocol to BACnet without 
intermediary protocols) translation from the non-BACnet protocol to 
BACnet and vice versa.


d.  Gateways shall meet the requirements of Data Sharing Read Property 
(DS-RP-B), Data Sharing Write Property (DS-WP-B), Device Management 
Dynamic Device Binding-B (DM-DDB-B), and Device Management 
Communication Control (DM-DCC-B) BIBBs, in accordance with ASHRAE 135.


e.  Gateways shall include all hardware, software, software licenses, and 
configuration tools for operator-to-gateway communications.  Provide 
backup programming and parameters on CD media and the ability to 
modify, download, backup, and restore gateway configuration.
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2.1.1.14   Digital Controller Cabinet
**************************************************************************


NOTE:  Indicate control devices that must be in 
enclosures with more stringent requirements than 
NEMA 1 or NEMA 4.


**************************************************************************


Provide each digital controller in a factory fabricated cabinet enclosure.  
Cabinets located indoors shall protect against dust and have a minimum NEMA 
1 rating, except where indicated otherwise.  Cabinets located outdoors or 
in damp environments shall protect against all outdoor conditions and have 
a minimum NEMA 4 rating.  Outdoor control panels and controllers must be 
able to withstand extreme ambient conditions, without malfunction or 
failure, whether or not the controlled equipment is running.  If necessary, 
provide a thermostatically controlled panel heater in freezing locations, 
and an internal ventilating fan in locations exposed to direct sunlight.  
Cabinets shall have a hinged lockable door and an offset removable metal 
back plate, except controllers integral with terminal units, like those 
mounted on VAV boxes.  Provide like-keyed locks for all hinged panels 
provided and a set of two keys at each panel, with one key inserted in the 
lock.


2.1.1.15   Main Power Switch and Receptacle


Provide each control cabinet with a main external power on/off switch 
located inside the cabinet.  Also provide each cabinet with a separate 120 
VAC duplex receptacle.


2.1.2   DDC Software


**************************************************************************
NOTE:  Provide a complete, clear, and concise 
written sequence of operation for the HVAC 
equipment.  Include all conventional control 
operations, time event operations, energy management 
functions (night setback, reset schedules, optimum 
start), push button overrides, demand limiting, 
safeties, and emergency conditions.  Put the 
sequence of operation on the design drawings, not in 
the specifications.


**************************************************************************


2.1.2.1   Programming


**************************************************************************
NOTE:  Graphic-based programming is available from 
many vendors and is preferred to line-by-line 
programming because it is easier to document, learn 
and troubleshoot.


Many manufacturers use menu-based programming that 
is also easy to learn, but may not document the 
sequences visually, and is arguably not as flexible 
as graphic programming.


Text-based or line-by-line programming is flexible, 
but difficult to standardize and troubleshoot.  It 
requires more time to learn, and is sometimes 
difficult to follow what others have written.
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**************************************************************************
Provide programming to execute the sequence of operation indicated.  
Provide all programming and tools to configure and program all 
controllers.  Provide programming routines in simple, easy-to-follow logic 
with detailed text comments describing what the logic does and how it 
corresponds to the project's written sequence of operation.


a.  Graphic-based programming shall use a library of function blocks made 
from pre-programmed code designed for BAS control.  Function blocks 
shall be assembled with interconnecting lines, depicting the control 
sequence in a flowchart.  If providing a computer with device 
programming tools as part of the project, graphic programs shall be 
viewable in real time showing present values and logical results from 
each function block.


b.  Menu-based programming shall be done by entering parameters, 
definitions, conditions, requirements, and constraints.


c.  For line-by-line and text-based programming, declare variable types 
(local, global, real, integer, etc.) at the beginning of the program.  
Use descriptive comments frequently to describe the programming.


d.  If providing a computer with device programming tools as part of the 
project, provide a means for detecting program errors and testing 
software strategies with a simulation tool.  Simulation may be inherent 
within the programming software suite, or provided by physical 
controllers mounted in a NEMA 1 test enclosure.  The test enclosure 
shall contain one dedicated controller of each type provided under this 
contract, complete with power supply and relevant accessories.


2.1.2.2   Parameter Modification


All writeable object properties, and all other programming parameters 
needed to comply with the project specification shall be adjustable for 
devices at any network level, including those accessible with web-browser 
communication, and regardless of programming methods used to create the 
applications.


2.1.2.3   Short Cycling Prevention


Provide setpoint differentials and minimum on/off times to prevent 
equipment short cycling.


2.1.2.4   Equipment Status Delay


Provide an adjustable delay from when equipment is commanded on or off and 
when the control program looks to the status input for confirmation.


2.1.2.5   Run Time Accumulation


Use the Elapsed Time Property to provide re-settable run time accumulation 
for each Binary Output Object connected to mechanical loads greater than 1 
HP, electrical loads greater than 10 KW, or wherever else specified.


2.1.2.6   Timed Local Override


Provide an adjustable override time for each push of a timed local override 
button.
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2.1.2.7   Time Synchronization


Provide time synchronization, including adjustments for leap years, 
daylight saving time, and operator time adjustments.


2.1.2.8   Scheduling


Provide operating schedules as indicated, with equipment assigned to 
groups.  Changing the schedule of a group shall change the operating 
schedule of all equipment in the group.  Groups shall be capable of 
operator creation, modification, and deletion.  Provide capability to view 
and modify schedules in a seven-day week format.  Provide capability to 
enter holiday and override schedules one full year at a time.


2.1.2.9   Object Property Override


Allow writeable object property values to accept overrides to any valid 
value.  Where specified or required for the sequence of control, the 
Out-Of-Service property of Objects shall be modifiable using BACnet's write 
property service.  When documented, exceptions to these requirement are 
allowed for life, machine, and process safeties.


2.1.2.10   Alarms and Events


Alarms and events shall be capable of having programmed time delays and 
high-low limits.  When a computer workstation or web server is connected to 
the BACnet internetwork, alarms/events shall report to the computer, 
printer, [alphanumeric pager,][ e-mail,][ cell phone,] as defined by an 
authorized operator.  Otherwise alarms/events shall be stored within a 
device on the BACnet network until connected to a user interface device and 
retrieved.  Provide alarms/events in agreement with the point schedule, 
sequence of operation, and the BAS Owner.  At a minimum, provide 
programming to initiate alarms/events any time a piece of equipment fails 
to operate, a control point is outside normal range or condition shown on 
schedules, communication to a device is lost, a device has failed, or a 
controller has lost its memory.


2.1.2.11   Trending


Provide BACnet trend services capable of trending all object present values 
set points, and other parameters indicated for trending on project 
schedules.  Trends may be associated into groups, and a trend report may be 
set up for each group.  Trends are stored within a device on the BACnet 
network, with operator selectable trend intervals from 10 seconds up to 60 
minutes.  The minimum number of consecutive trend values stored at one time 
shall be 100 per variable.  When trend memory is full, the most recent data 
shall overwrite the oldest data.


The operator workstation shall upload trends automatically upon reaching 
3/4 of the device buffer limit (via Notification_Threshold property), by 
operator request, or by time schedule for archiving.  Archived and 
real-time trend data shall be available for viewing numerically and 
graphically for  at the workstation and connected notebook computers.


2.1.2.12   Device Diagnostics


Each controller shall have diagnostic LEDs for power, communication, and 
device fault condition.  The DDC system shall recognize and report a 
non-responsive controller.
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2.1.2.13   Power Loss


Upon restoration of power, the DDC system shall perform an orderly restart 
and restoration of control.


2.1.3   BACnet Operator Workstation


**************************************************************************
NOTE: Delete this paragraph and subparagraphs below 
when a new operator workstation is not required.


**************************************************************************
The workstation shall be capable of accessing all DDC system devices and 
communicate using the BACnet protocol.  The workstation shall be capable of 
displaying, modifying, creating, archiving, and deleting (as applicable): 
all points, objects, object properties, programming, alarms, trends, 
messages, schedules, and reports.


2.1.3.1   BACnet Operator Workstation Hardware


**************************************************************************
NOTE:  Update computer criteria as technology 
dictates.


**************************************************************************
Configure according to system manufacturer's specifications and conforming 
to BACnet Operator Workstation (B-OWS) device standards found in ASHRAE 135, 
Annex L.  Install to permit complete monitoring and troubleshooting of the 
DDC system.


At a minimum the workstation hardware shall include:  a desktop personal 
computer with Microsoft Windows XP or VISTA Professional operating system 
or equal, processor and RAM exceeding capability and speed required by 
operating system and application software, hard drive capacity exceeding 
software and yearly archive requirements, 16X internal DVD+/-R/RW/CD-RW 
drive with archive creator software, [external 200 GB USB 2.0 hard drive 
and cable,] 4 USB 2.0 ports, 10/100 network interface card, [MS/TP card,] 
19-inch LCD monitor, internal V.92 modem, sound card with speakers, 101 
character keyboard, optical mouse, USB Hub with four USB 2.0 ports and 
connecting cable, [ink jet] [laser] printer with USB port and cable, [3 
matching toner cartridges] [3 matching color and black ink cartridges], 
120-volt 800 VA uninterruptible power supply with automatic voltage 
regulation and 4 minimum battery back-up outlets and 2 surge protected 
outlets, [[Microsoft Office bundled software,] [Adobe Acrobat Writer,] [and 
Symantec Ghost disk imaging software or equal]].  Provide all original 
licenses, installation media, documentation, and recovery CDs capable of 
restoring the original configuration.  Provide a manufacturer's 3-year next 
business day on-site warranty with the Government listed as the warranty 
owner.


2.1.3.2   Password Protection


Provide at least five levels of password protection for operator 
interfaces.  The lowest level only allow viewing graphics.  The second 
level allows viewing graphics and changing space temperature setpoints.  
The third level allows the previous level's capability, plus changing 
operating schedules.  The fourth level allows access to all functions 
except passwords.  The highest level provides all administrator rights and 
allows full access to all programming, including setting new passwords and 
access levels.  Provide the BAS Owner with the highest level password 
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access.  Provide automatic log out if no keyboard or mouse activity is 
detected after a user-defined time delay.


2.1.3.3   BACnet Operator Workstation DDC Software


Provide the workstation software with the manufacturer's installation CDs 
and licenses.  Configure the software according to the DDC system 
manufacturer's specifications and in agreement with BACnet Operator 
Workstation (B-OWS) device standards found in ASHRAE 135, Annex L.


The workstation software shall permit complete monitoring, modification, 
and troubleshooting interface with the DDC system.  The operator interface 
with the software shall be menu-driven with appropriate displays and menu 
commands to manipulate the DDC system's objects, point data, operating 
schedules, control routines, system configuration, trends, alarms, 
messages, graphics, and reports.  Trends shall be capable of graphic 
display in real time, with variables plotted as functions of time.  Each 
alarmed point shall be capable of displaying its alarm history, showing 
when it went into alarm, if and when it was acknowledged, and when it went 
out of alarm.  The modification of DDC system parameters and object 
properties shall be accomplished with "fill in the blank" and/or "point and 
drag" methods.  Modifications shall download to the appropriate controllers 
at the operator's request.


2.1.3.4   Graphics Software


Provide web-based system graphics viewable on browsers compatible with MS 
Internet Explorer 6.X or greater using an industry-standard file format 
such as HTML, BMP, JPEG, or GIF.


Graphic displays shall have full-screen resolution when viewed on the 
workstation and notebook computers.  Dynamic data on graphics pages shall 
refresh within 10 seconds using an Internet connection, or 30 seconds using 
a dial-up modem connection.  Graphics viewing shall not require additional 
"plug-in" software like Java, Shockwave and Flash applications unless the 
software is readily available for free over the Internet, and certified for 
use with Navy Marine Corps Internet (NMCI) personal computers.


The graphics shall show the present value and object name for each of the 
project's I/O points on at least one graphic page.  Arrange point values 
and names on the graphic displays in their appropriate physical locations 
with respect to the floor plan or equipment graphic displayed.  Graphics 
shall allow the operator to monitor current status, view zone and equipment 
summaries, use point-and-click navigation between graphic pages, and edit 
setpoints and parameters directly from the screens.  Items in alarm shall 
be displayed using a different color or other obvious visual indicator.
Provide graphics with the following:


a.  Graphic Types:  Provide at least one graphic display for each piece of 
HVAC equipment, building floor, and controlled zone.  Indicate dynamic 
point values, operating statuses, alarm conditions, and control 
setpoints on each display.  Provide summary pages where appropriate.


(1)  Building Elevation:  For buildings more than one story, provide 
an elevation view of the building with links to each of the 
building's floor plans.  Simulate the building's architecture and 
include the building number and floor numbers.  If possible, use 
an actual photograph of the building.
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(2)  Building Floor Plans:  Provide a floor plan graphic for each of 
the building's floors [and roof] with dynamic display of space 
temperature and other important data.  If used, indicate and 
provide links to sub-plan areas.  If possible, use the project's 
electronic drawing files for the graphic backgrounds.  Provide 
clear names for important areas, such as "Main Conference Room."  
Include room names and numbers where applicable.  Include features 
such as stairwells, elevators, and main entrances.  Where 
applicable, include the mechanical room, HVAC equipment, and 
control component locations, with corresponding links to the 
equipment graphics.


(3)  Sub-plan Areas:  Where a building's floor plan is too large to 
adequately display on the screen, sub-divide the plan into 
distinct areas, and provide a separate graphic display for each 
area.  Provide same level of detail requested in building floor 
plan section above.


(4)  HVAC Equipment:  Provide a graphic display for each piece of HVAC 
equipment, such as a fan coil unit, VAV terminal, or air handling 
unit.  Equipment shall be represented by a two or 
three-dimensional drawing.  Where multiple pieces of equipment 
combine to form a system, such as a central chiller plant or 
central heating plant, provide one graphic to depict the entire 
plant.  Indicate the equipment, piping, ductwork, dampers, and 
control valves in the installed location.  Include labels for 
equipment, piping, ductwork, dampers, and control valves.  Show 
the direction of air and water flow.  Include dynamic display of 
applicable object data with clear names in appropriate locations.


(5)  Sequence of Operation:  Provide a graphic screen displaying the 
written out full sequence of operation for each piece of HVAC 
equipment.  Provide a link to the sequence of operation displays 
on their respective equipment graphics.[  Include dynamic 
real-time data within the text for setpoints and variables.]


b.  Graphic Title:  Provide a prominent, descriptive title on each graphic 
page.


c.  Dynamic Update:  When the workstation is on-line, all graphic I/O 
object values shall update with change-of-value services, or by 
operator selected discrete intervals.


d.  Graphic Linking:  Provide forward and backward linking between floor 
plans, sub-plans, and equipment.


e.  Graphic Editing:  Provide installed software to create, modify, and 
delete the DDC graphics.  Include the ability to store graphic symbols 
in a symbol directory and import these symbols into the graphics.


f.  Dynamic Point Editing:  Provide full editing capability for deleting, 
adding, and modifying dynamic points on the graphics.


2.1.4   Notebook Computer


Provide a notebook computer, complete with the project's installed DDC 
software, applications database, and graphics to fully troubleshoot and 
program the project's devices.  Notebook computers for web-based systems do 
not require this installed software if they have the ability to connect 
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locally in real time, view all graphics, and fully troubleshoot, modify, 
and program all project devices.  Provide the notebook computer with 
ballistic nylon carrying case with shoulder strap [on wheels with a 
telescoping handle ]with all necessary cables and interface hardware needed 
for setup and communication with the controllers and control system 
components.


At a minimum the notebook computer shall include: a Microsoft XP 
Professional operating system, processor with capability and speed required 
by application software, 40 giga-byte hard drive, 512 mega-byte RAM, 2 USB 
2.0 ports, 10/100 network interface card,[ARCnet card,] [MS/TP card,] 
internal V.92 modem, 15-inch display, keyboard, 3-hour battery with 
charger, 52X internal CD-RW drive with CD creator software, [and Microsoft 
Office bundled software].  Provide all original licenses, installation 
media, documentation, and recovery CDs capable of restoring the original 
configuration.  Provide the manufacturer's 3-year next business day on-site 
warranty with the Government listed as the warranty owner.


**************************************************************************
NOTE:  The BACnet Protocol Analyzer is typically 
software for connecting a computer to any BACnet 
network and sweeping it for basic system 
information.  It is very useful for integration 
projects with poorly documented systems, or where 
different BACnet manufacturers reside on the same 
network.


It takes a moderate level of skill and knowledge to 
use and understand a Protocol Analyzer.  Delete the 
requirement below if local users already have it, or 
if they are not interested in using it.


**************************************************************************
2.1.5   BACnet Protocol Analyzer


Provide a BACnet protocol analyzer and required cables and fittings for 
connection to the BACnet network.  The analyzer shall include the following 
minimum capabilities:


a.  Capture and store to a file data traffic on all network levels.


b.  Measure bandwidth usage.


c.  Filtering options with ability to ignore select traffic.


2.2   SENSORS AND INPUT HARDWARE


Coordinate sensor types with the BAS Owner to keep them consistent with 
existing installations.


2.2.1   Field-Installed Temperature Sensors


Where feasible, provide the same sensor type throughout the project.  Avoid 
using transmitters unless absolutely necessary.


2.2.1.1   Thermistors


Precision thermistors may be used in applications below 200 degrees F.  
Sensor accuracy over the application range shall be 0.36 degree F or less 
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between 32 to 150 degrees F.  Stability error of the thermistor over five 
years shall not exceed 0.25 degrees F cumulative.  A/D conversion 
resolution error shall be kept to 0.1 degrees F.  Total error for a 
thermistor circuit shall not exceed 0.5 degrees F.


2.2.1.2   Resistance Temperature Detectors (RTDs)


Provide RTD sensors with platinum elements compatible with the digital 
controllers.  Encapsulate sensors in epoxy, series 300 stainless steel, 
anodized aluminum, or copper.  Temperature sensor accuracy shall be 0.1 
percent (1 ohm) of expected ohms (1000 ohms) at 32 degrees F.  Temperature 
sensor stability error over five years shall not exceed 0.25 degrees F 
cumulative.  Direct connection of RTDs to digital controllers without 
transmitters is preferred.  When RTDs are connected directly, lead 
resistance error shall be less than 0.25 degrees F.  The total error for a 
RTD circuit shall not exceed 0.5 degrees F.


2.2.1.3   Temperature Sensor Details


**************************************************************************
NOTE:  Where feasible, include a supply air 
temperature sensor for all air handling, fan coil, 
and VAV terminal units for troubleshooting and 
performance monitoring.


**************************************************************************


a.  Room Type:  Provide the sensing element components within a decorative 
protective cover suitable for surrounding decor.  [Provide room 
temperature sensors with timed override button, setpoint adjustment 
lever, digital temperature display.] [Provide a communication port or 
802.11x wireless support for a portable operator interface like a 
notebook computer or PDA.]


b.  Duct Probe Type:  Ensure the probe is long enough to properly sense the 
air stream temperature.


c.  Duct Averaging Type:  Continuous averaging sensors shall be one foot in 
length for each 4 square feet of duct cross-sectional area, and a 
minimum length of 6 feet.


d.  Pipe Immersion Type:  Provide minimum three-inch immersion.  Provide 
each sensor with a corresponding pipe-mounted sensor well, unless 
indicated otherwise.  Sensor wells shall be stainless steel when used 
in steel piping, and brass when used in copper piping.  Provide the 
sensor well with a heat-sensitive transfer agent between the sensor and 
the well interior.


e.  Outside Air Type:  Provide the sensing element on the building's north 
side with a protective weather shade that positions the sensor 
approximately 3 inches off the wall surface, does not inhibit free air 
flow across the sensing element, and protects the sensor from snow, 
ice, and rain.


2.2.2   Transmitters


Provide transmitters with 4 to 20 mA or 0 to 10 VDC linear output scaled to 
the sensed input.  Transmitters shall be matched to the respective sensor, 
factory calibrated, and sealed.  Size transmitters for an output near 50 
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percent of its full-scale range at normal operating conditions.  The total 
transmitter error shall not exceed 0.1 percent at any point across the 
measured span.  Supply voltage shall be 12 to 24 volts AC or DC.  
Transmitters shall have non-interactive offset and span adjustments.  For 
temperature sensing, transmitter drift shall not exceed 0.03 degrees F a 
year.


2.2.2.1   Relative Humidity Transmitters


**************************************************************************
NOTE:  Even on projects without direct humidity 
control, include room RH sensors in important areas 
for monitoring at the workstation.


**************************************************************************


Provide transmitters with an accuracy equal to plus or minus [3] [2] [5] 
percent from 0 to 90 percent scale, and less than one percent drift per 
year.  Sensing elements shall be the polymer type.


2.2.2.2   Pressure Transmitters


Provide transmitters integral with the pressure transducer.


2.2.3   Current Transducers


Provide current transducers to monitor motor amperage, unless current 
switches are shown on design drawings or point tables.


2.2.4   Pneumatic to Electric Transducers


Pneumatic to electronic transducers shall convert a 0 to 20 psig signal to 
a proportional 4 to 20 mA or 0 to 10 VDC signal (operator scaleable). 
Supply voltage shall be 24 VDC.  Accuracy and linearity shall be 1.0 
percent or better.


2.2.5   Air Quality Sensors


**************************************************************************
NOTE: Choose between CO2 sensors and air quality 
sensors, or use both.  CO2 sensors provide 
information to ensure adequate ventilation.  Air 
quality sensors are useful to monitor areas 
vulnerable to organic contaminates like car exhaust 
and industrial solvents.


**************************************************************************
Provide power supply for each sensor.


2.2.5.1   CO2 Sensors


Provide photo-acoustic type CO2 sensors with integral transducers and 
linear output. The devices shall read CO2 concentrations between 0 and 2000 
ppm with full scale accuracy of at least plus or minus 100 ppm.


2.2.5.2   Air Quality Sensors


Provide full spectrum air quality sensors using a hot wire element based on 
the Taguchi principle.  The sensor shall monitor a wide range of gaseous 
volatile organic components common in indoor air contaminants like paint 
fumes, solvents, cigarette smoke, and vehicle exhaust.  The sensor shall 
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automatically compensate for temperature and humidity, have span and 
calibration potentiometers, operate on 24 VDC power with output of 0-10 
VDC, and have a service rating of 32 to 140 degrees F and 5 to 95 percent 
relative humidity.


2.2.6   Input Switches


2.2.6.1   Timed Local Overrides


Provide buttons or switches to override the DDC occupancy schedule 
programming for each major building zone during unoccupied periods, and to 
return HVAC equipment to the occupied mode.  This requirement is waived for 
zones clearly intended for 24 hour continuous operation.


2.2.7   Freeze Protection Thermostats


Provide special purpose thermostats with flexible capillary elements 20 
feet minimum length for coil face areas up to 40 square feet.  Provide 
longer elements for larger coils at 1-foot of element for every 4 square 
feet of coil face area, or provide additional thermostats.  Provide switch 
contacts rated for the respective motor starter's control circuit voltage.  
Include auxiliary contacts for the switch's status condition.  A freezing 
condition at any 18-inch increment along the sensing element's length shall 
activate the switch.  The thermostat shall be equipped with a manual 
push-button reset switch so that when tripped, the thermostat requires 
manual resetting before the HVAC equipment can restart.


2.2.8   Air Flow Measurement Stations


Air flow measurement stations shall have an array of velocity sensing 
elements and straightening vanes inside a flanged sheet metal casing.  The 
velocity sensing elements shall be the RTD or thermistor type, traversing 
the ducted air in at least two directions.  The air flow pressure drop 
across the station shall not exceed 0.08 inch water gage at a velocity of 
2,000 fpm.  The station shall be suitable for air flows up to 5,000 fpm, 
and a temperature range of 40 to 120 degrees F.  The station's measurement 
accuracy over the range of 125 to 2,500 fpm shall be plus or minus 3 
percent of the measured velocity.  Station transmitters shall provide a 
linear, temperature-compensated 4 to 20 mA or 0 to 10 VDC output.  The 
output shall be capable of being accurately converted to a corresponding 
air flow rate in cubic feet per minute.  Transmitters shall be a 2-wire, 
loop powered device.  The output error of the transmitter shall not exceed 
0.5 percent of the measurement.


2.2.9   Energy Metering


**************************************************************************
NOTE:  Metering requirements are in the  NAVFAC 
Maintenance Manual, MO-221 Utilities Metering.  Also 
determine local needs of the BAS Owner and show 
meters on the drawings.


**************************************************************************
2.2.9.1   Electric Meters


**************************************************************************
NOTE:  Use the first paragraph when electric meters 
are covered under another section, and delete the 
second paragraph.  Otherwise, delete the first 
paragraph and use the second.
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**************************************************************************
[Provide kilowatt-hour (kWh) meter(s) shown as specified in Section [_____, 
"_____"]]


[Provide kilowatt-hour (kWh) meter(s) shown in accordance with 
NEMA/ANSI C12.10 , suitable for the intended voltage, phases, and wye/delta 
configuration, with three current transformers and an output signal 
compatible with the DDC system.  The meter shall have a box-mounted socket 
and an automatic circuit-closing bypass.  Provide the meter with at least 
four pointer-type kWh registers, provisions for pulse initiation, and 
universal Class 2 indicating maximum kW demand register, sweep pointer 
indicating type, and a [15] [30] [60] minute interval.  The meter accuracy 
shall be within plus or minus one percent of the actual kWh.  Provide the 
correct multiplier on the meter face.  Provide the current transformers in 
accordance with IEEE C57.13 , with 600-volt insulation, and rated for 
metering with voltage, IL, momentary, and burden ratings coordinated with 
the ratings of corresponding meters.  Provide butyl-molded donut or window 
type transformers mounted on a bracket to allow secondary cables to connect 
to the transformer bushings.  Provide wiring identification of the current 
transformer secondary feeders to permit field measurements to be taken with 
hook-on ammeters.]
**************************************************************************


NOTE:  Locate steam meters according to ASME, Fluid 
Meters; Theory and Applications.


**************************************************************************
2.2.9.2   Steam Meters


Steam meters shall be the vortex type, with pressure compensation, a 
minimum turndown ratio of 10 to 1, and an output signal compatible with the 
DDC system.


2.3   OUTPUT HARDWARE


2.3.1   Control Dampers


**************************************************************************
NOTE:  Show all control dampers on the control 
drawings. Indicate the blade configuration (parallel 
or opposed-blade), the actuator normal position,
and whether it's two-position or modulating. Where 
desired, provide a switch on the linkage to indicate 
the damper status.


**************************************************************************


Provide factory manufactured [galvanized][stainless] steel dampers where
indicated. Control dampers shall comply with SMACNA 1966 except as modified 
or supplemented by this specification. Published damper leakage rates and 
respective pressure drops shall have been verified by tests in compliance 
with AMCA 500-D requirements.


Provide damper assembly frames constructed of 1.62 mm 0.064 inch minimum
thickness [galvanized][stainless] steel channels with mitered and welded 
corners. Damper axles shall be 13 mm 0.5 inches minimum diameter plated 
steel rods supported in the damper frame by stainless steel or bronze 
bearings. Blades mounted vertically shall be supported by thrust bearings.


Dampers shall be rated for not less than 10 m/s 2000 fpm air velocity. The 
pressure drop through each damper when full-open shall not exceed 10 Pa 
water gage at 5 m/s 0.04 inches water gage at 1000 fpm face velocity. 
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Damper assemblies in ductwork subject to above 746 Pa 3-inch water gauge 
static air pressure shall be constructed to meet SMACNA Seal Class "A" 
construction requirements.


Provide the damper operating linkages outside of the air stream, including 
crank arms, connecting rods, and other hardware that transmits motion from 
the damper actuators to the dampers, shall be adjustable. Additionally, 
operating linkages shall be designed and constructed to have a 2 to 1 
safety factor when loaded with the maximum required damper operating force. 
Linkages shall be brass, bronze, galvanized steel, or stainless steel.


Provide access doors or panels in hard ceilings and walls for access to all 
concealed damper operators and damper locking setscrews. 


For field-installed control dampers, a single damper section shall have 
blades no longer than 1220 mm 48 inches and no higher than 1830 mm 72 inches. 
The maximum damper blade width shall be 305 mm 12 inches. Larger sized 
dampers shall be built using a combination of sections.


Frames shall be at least 50 mm 2 inches wide. Flat blades shall have edges 
folded for rigidity. Blades shall be provided with compressible gasket 
seals along the full length of the blades to prevent air leakage when 
closed. 


The damper frames shall be provided with jamb seals to minimize air 
leakage.  Seals shall be suitable for an operating temperature range of  
minus 40 degrees C to 93 degrees C minus 40 degrees F to 200 degrees F.


The leakage rate of each damper when full-closed shall be no more
than 15 l/s per sq. meter 3 cfm per sq. foot of damper face area at
 996 Pa 1.0 inches water gage static pressure.


2.3.2   Control Valves


2.3.2.1   Valve Assembly


**************************************************************************
NOTE:  Select valve Cv so pressure drops are within 
the constraints of the available pressures, pipe 
velocities, economy of design, and noise criteria.  
Do not oversize control valves.  Size steam valves 
using the critical pressure drop (0.45 of absolute 
pressure).  In the absence of other sizing criteria, 
size modulating hot and chilled water coil control 
valves for a pressure drop of 21 kPa 2 psi to 4 psi. 
List the calculated minimum and maximum Cvs in the 
drawing's valve schedule.


**************************************************************************


Valve bodies shall be designed for 125 psig minimum working pressure or 150 
percent of the operating pressure, whichever is greater.  Valve stems shall 
be Type 316 stainless steel.  Valve leakage ratings shall be 0.01 percent 
of rated Cv value.  Class 125 copper alloy valve bodies and Class 150 steel 
or stainless steel valves shall meet the requirements of ASME B16.5 .  Cast 
iron valve components shall meet the requirements of ASTM A126 Class B or C.


2.3.2.2   Butterfly Valves


Butterfly valves shall be the threaded lug type suitable for dead-end 
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service and for modulation to the fully-closed position, with stainless 
steel shafts supported by bearings, non-corrosive discs geometrically 
interlocked with or bolted to the shaft (no pins), and EPDM seats suitable 
for temperatures from minus 29 degrees C to plus 121 degrees C minus 20 
degrees F to plus 250 degrees F.  Valves shall have a means of manual 
operation independent of the actuator.


2.3.2.3   Two-Way Valves


Two-way modulating valves shall have an equal percentage characteristic.


2.3.2.4   Three-Way Valves


Three-way valves shall have an equal percentage characteristic.


2.3.2.5   Valves for Chilled Water, Condenser Water, and Glycol Fluid Service


a.  Bodies for valves 40 mm 1-1/2 inches and smaller shall be brass or 
bronze, with threaded or union ends.  Bodies for valves from 50 to 80 mm
 2 inches to 3 inches inclusive shall be of brass, bronze, or iron.  
Bodies for 50 mm 2 inch valves shall have threaded connections.  Bodies 
for valves from 65 to 80 mm 2-1/2 to 3 inches shall have flanged 
connections.  


b.  Internal valve trim shall be brass or bronze, except that valve stems 
shall be stainless steel.


c.  Unless indicated otherwise, provide modulating valves sized for  2 psi 
minimum and 4 psi maximum differential across the valve at the design 
flow rate.


d.  Valves 100 mm 4 inches and larger shall be butterfly valves, unless 
indicated otherwise.


2.3.2.6   Valves for Hot Water Service


Valves for hot water service below 121 degrees C 250 Degrees F:


a.  Bodies for valves 40 mm 1-1/2 inches and smaller shall be brass or 
bronze, with threaded or union ends.  Bodies for valves from 50 to 80 mm
 2 inches to 3 inches inclusive shall be of brass, bronze, or iron.  
Bodies for 50 mm 2 inch valves shall have threaded connections.  Bodies 
for valves from 65 to 80 mm 2-1/2 to 3 inches shall have flanged 
connections.


b.  Internal trim (including seats, seat rings, modulation plugs, valve 
stems, and springs) of valves controlling water above 99 degrees C 210 
degrees F shall be Type 316 stainless steel.


c.  Internal trim for valves controlling water 99 degrees C 210 degrees F 
or less shall be brass or bronze.  Valve stems shall be Type 316 
stainless steel.


d.  Non-metallic parts of hot water control valves shall be suitable for a 
minimum continuous operating temperature of 121 degrees C or 28 degrees 
C 250 degrees F or 50 degrees F above the system design temperature, 
whichever is higher.
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e.  Unless indicated otherwise, provide modulating valves sized for 2 psi 
minimum and 4 psi maximum differential across the valve at the design 
flow rate.


f.  Valves 100 mm 4 inches and larger shall be butterfly valves, unless 
indicated otherwise.


2.3.2.7   Valves for High Temperature Hot Water Service


Valves for hot water service 121 degrees C 250 Degrees F above:


a.  Valve bodies shall conform to ASME B16.34  Class 300.  Valve and 
actuator combination shall be normally closed.  Bodies shall be carbon 
steel, globe type with welded ends on valves 25 mm 1 inch and larger.  
Valves smaller than 25 mm 1 inch shall have socket-weld ends.  Packing 
shall be virgin polytetrafluoroethylene (PTFE).


b.  Internal valve trim shall be Type 316 stainless steel.


c.  Unless indicated otherwise, provide modulating valves sized for 2 psi 
minimum and 4 psi maximum differential across the valve at the design 
flow rate.


2.3.2.8   Valves for Steam Service


The entire body for valves 40 mm 1-1/2 inches and smaller shall be brass or 
bronze, with threaded or union ends.  Bodies for valves from 50 to 80 mm 2 
to 3 inches inclusive shall be of brass, bronze, or carbon steel.  Bodies 
for valves 100 mm 4 inches and larger shall be carbon steel.  Bodies for 50 
mm 2 inch valves shall have threaded connections.  Bodies for valves 65 mm 
2-1/2 inches and larger shall have flanged connections.  Steam valves shall 
be sized for [103 kPa (gage)] [15 psig] [_____] inlet steam pressure with a 
maximum [90 kPa] [13 psi] [_____] differential through the valve at rated 
flow, except where indicated otherwise.  Internal valve trim shall be Type 
316 stainless steel.


2.3.3   Actuators


Provide direct-drive electric actuators for all control applications, 
except where indicated otherwise.


**************************************************************************
NOTE:  Show on drawings the normal position of each 
actuator without power or control signal.  Select 
normal position considering power loss, freezing, 
moisture damage, and smoke or fire transmission.  
Indicate power return actuators where necessary for 
actuator timing and process requirements.  Indicate 
spring return for actuators where normal position, 
but not timing, is important.  Spring return closed 
is often desirable for steam valves and outside air 
intake dampers.   Whenever possible provide electric 
actuators for reduced maintenance, quality control, 
and DDC integration.  However, pneumatic actuators 
may be preferable in unusual circumstances like 
explosion-proof areas.  Existing pneumatic actuators 
may also have to remain in retrofits where costs 
prevent actuator replacement.


**************************************************************************
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2.3.3.1   Electric Actuators


Each actuator shall deliver the torque required for continuous uniform 
motion and shall have internal end switches to limit the travel, or be 
capable of withstanding continuous stalling without damage.  Actuators 
shall function properly within 85 to 110 percent of rated line voltage.  
Provide actuators with hardened steel running shafts and gears of steel or 
copper alloy.  Fiber or reinforced nylon gears may be used for torques less 
than 16 inch-pounds.  Provide two-position actuators of single direction, 
spring return, or reversing type.  Provide modulating actuators capable of 
stopping at any point in the cycle, and starting in either direction from 
any point.  Actuators shall be equipped with a  switch for reversing 
direction, and a button to disengage the clutch to allow manual 
adjustments.  Provide the actuator with a hand crank for manual 
adjustments, as applicable.  Thermal type actuators may only be used on 
terminal fan coil units, terminal VAV units, convectors, and unit heaters.  
Spring return actuators shall be provided on all control dampers and all 
control valves except terminal fan coil units, terminal VAV units, 
convectors, and unit heaters; unless indicated otherwise.  Each actuator 
shall have distinct markings indicating the full-open and full-closed 
position, and the points in-between.


2.3.3.2   Pneumatic Actuators
**************************************************************************


NOTE: Delete this paragraph and the following 
subparagraphs for pneumatic devices if not used.


**************************************************************************


Provide piston or diaphragm type actuators


2.3.4   Output Signal Conversion


2.3.4.1   Electronic-to-Pneumatic Transducers


Electronic to pneumatic transducers shall convert a 4 to 20 mA or 0 to 10 
VDC digital controller output signal to a proportional 0 to 20 psig 
pressure signal (operator scaleable).  Accuracy and linearity shall be 1.0 
percent or better. [ Transducers shall have feedback circuit that converts 
the pneumatic signal to a proportional 4 to 20 mA or 0 to 10 VDC signal.]


2.3.5   Output Switches


2.3.5.1   Control Relays


Field installed and DDC panel relays shall be double pole, double throw, UL 
listed, with contacts rated for the intended application, indicator light, 
and dust proof enclosure.  The indicator light shall be lit when the coil 
is energized and off when coil is not energized.  Relays shall be the 
socket type, plug into a fixed base, and replaceable without tools or 
removing wiring.  Encapsulated "PAM" type relays may be used for terminal 
control applications.


2.4   ELECTRICAL POWER AND DISTRIBUTION


**************************************************************************
NOTE:  In most cases, use Section 26 20 00 INTERIOR 
DISTRIBUTION SYSTEM, for specifying electrical power 
and wiring.  Delete redundant or ambiguous 
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paragraphs from  this specification section upon 
coordination with Section 26 20 00 INTERIOR 
DISTRIBUTION SYSTEM .


**************************************************************************


2.4.1   Transformers


Transformers shall conform to UL 506 .  For control power other than 
terminal level equipment, provide a fuse or circuit breaker on the 
secondary side of each transformer.


2.4.2   Surge and Transient Protection


Provide each digital controller with surge and transient power protection.  
Surge and transient protection shall consist of the following devices, 
installed externally to the controllers.


2.4.2.1   Power Line Surge Protection


Provide surge suppressors on the incoming power at each controller or 
grouped terminal controllers.  Surge suppressors shall be rated in 
accordance with UL 1449 , have a fault indicating light, and conform to the 
following:


a.  The device shall be a transient voltage surge suppressor, hard-wire 
type individual equipment protector for 120 VAC/1 phase/2 wire plus 
ground.


b.  The device shall react within 5 nanoseconds and automatically reset.


c.  The voltage protection threshold, line to neutral, shall be no more 
than 211 volts.


d.  The device shall have an independent secondary stage equal to or 
greater than the primary stage joule rating.


e.  The primary suppression system components shall be pure silicon 
avalanche diodes.


f.  The secondary suppression system components shall be silicon avalanche 
diodes or metal oxide varistors.


g.  The device shall have an indication light to indicate the protection 
components are functioning.


h.  All system functions of the transient suppression system shall be 
individually fused and not short circuit the AC power line at any time.


i.  The device shall have an EMI/RFI noise filter with a minimum 
attenuation of 13 dB at 10 kHz to 300 MHz.


j.  The device shall comply with IEEE C62.41.1  and IEEE C62.41.2 , Class "B" 
requirements and be tested according to IEEE C62.45 .


k.  The device shall be capable of operating between  minus 20 degrees F 
and plus 122 degrees F.
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2.4.2.2   Telephone and Communication Line Surge Protection


Provide surge and transient protection for DDC controllers and DDC network 
related devices connected to phone and network communication lines, in 
accordance with the following:


a.  The device shall provide continuous, non-interrupting protection, and 
shall automatically reset after safely eliminating transient surges.


b.  The protection shall react within 5 nanoseconds using only solid-state 
silicon avalanche technology.


c.  The device shall be installed at the distance recommended by its 
manufacturer.


2.4.2.3   Controller Input/Output Protection


Provide controller inputs and outputs with surge protection via optical 
isolation, metal oxide varistors (MOV), or silicon avalanche devices.  
Fuses are not permitted for surge protection.


2.4.3   Wiring


Provide complete electrical wiring for the DDC System, including wiring to 
transformer primaries.  Unless indicated otherwise, provide all normally 
visible or otherwise exposed wiring in conduit. Where conduit is required, 
control circuit wiring shall not run in the same conduit as power wiring 
over 100 volts.  [Circuits operating at more than 100 volts shall be in 
accordance with Section 26 20 00, INTERIOR DISTRIBUTION SYSTEM.] Run all 
circuits over 100 volts in conduit, metallic tubing, covered metal 
raceways, or armored cable.   Use plenum-rated cable for circuits under 100 
volts in enclosed spaces.  Examples of these spaces include HVAC plenums, 
within walls, above suspended ceilings, in attics, and within ductwork.


2.4.3.1   Power Wiring


The following requirements are for field-installed wiring:


a.  Wiring for 24 V circuits shall be insulated copper 18 AWG minimum and 
rated for 300 VAC service.


b.  Wiring for 120 V circuits shall be insulated copper 14 AWG minimum and 
rated for 600 VAC service.


2.4.3.2   Analog Signal Wiring


Field-installed analog signal wiring shall be 18 AWG single or multiple 
twisted pair.  Each cable shall be 100 percent shielded and have a 20 AWG 
drain wire.  Each wire shall have insulation rated for 300 VAC service.  
Cables shall have an overall aluminum-polyester or tinned-copper 
cable-shield tape.
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2.5   FIRE PROTECTION DEVICES


2.5.1   Duct Smoke Detectors


Provide duct smoke detectors in HVAC ducts in accordance with NFPA 72  and 
NFPA 90A, except as indicated otherwise.  Provide UL listed or FM approved 
detectors, designed specifically for duct installation.


**************************************************************************
NOTE: Choose one of the three paragraphs below.  Use 
the following paragraph (and delete the other two) 
if the project includes Section 28 31 74.00 20 
INTERIOR FIRE DETECTION AND ALARM SYSTEM


**************************************************************************


[Furnish detectors under Section 28 31 74.00 20 INTERIOR FIRE DETECTION AND 
ALARM SYSTEM and install under this section.  Connect new detectors to the 
building fire alarm panel.]


**************************************************************************
NOTE: Use the following paragraph (and delete the 
other two) if the building has an existing fire 
alarm system.  For connection to the existing 
system, the designer must determine if the existing 
fire alarm control panel is compatible with smoke 
detectors and has spare zone capacity.  When in 
doubt, leave the choice of a connection to the fire 
alarm panel or a separate control unit in the 
paragraph.  For some antiquated alarm systems, it 
may be necessary to replace the control panel, then 
Section UFGS 28 31 74.00 20 INTERIOR FIRE DETECTION 
AND ALARM SYSTEM  must be included in the project, 
and the previous paragraph would be used.


**************************************************************************


[Provide [ionization] [or] [photoelectric] type detectors.  Detectors shall 
detect both visible and invisible particles of combustion, and shall not be 
susceptible to undesired operation by changes to relative humidity.  
Provide each detector with an approved duct housing mounted exterior to the 
duct, and an integral perforated sampling tube extending across the width 
of the duct.  The detector housing shall have indicator lamps that light 
when the detector is powered and when the detector is activated.  Each 
detector shall have an integral test port [, test switch] [and] [or] [, 
remote keyed test device].  Connect new detectors to the building's [new] 
[existing] fire alarm control panel.  Provide control and power modules 
required for the operation of the detectors [in their own new control unit] 
[or] [integral with the existing fire alarm panel].  A ground fault, break, 
or open condition in the electrical circuitry to any detector or its 
control or power unit shall cause activation of a trouble signal at the 
building fire alarm panel.  Electrical supervision of wiring used 
exclusively for air-handling unit shutdown is not required, provided a 
break in the wiring would cause shutdown of the associated unit.  Equipment 
and devices shall be compatible and operable in all respects with, and 
shall in no way impair the reliability or operational functions of, the 
[new] [existing] fire alarm system. [The building's existing fire alarm 
control panel was manufactured by [_____].]  Provide descriptive zone 
labels at the [new] [existing] fire alarm panel indicating which new 
air-handling unit detectors they serve and their location.  Label zones 
modified in order to accomplish the work.]
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**************************************************************************
NOTE: Use the paragraph below only with specific 
approval from NAVFAC Fire Protection Engineering.  
Approval is normally granted only if the building 
has no fire alarm system and none is required.  When 
in doubt, contact the regional Fire Protection 
Engineer.


**************************************************************************


[Provide [ionization] [or] [photoelectric] type detectors.  Detectors shall 
detect both visible and invisible particles of combustion, and shall not be 
susceptible to undesired operation by changes to relative humidity.  
Provide each detector with an approved duct housing mounted exterior to the 
duct, and an integral perforated sampling tube extending across the width 
of the duct.  The detector housing shall have indicator lamps that light 
when the detector is powered and when the detector is activated.  Each 
detector shall have an integral test port [, test switch] [and] [or] [, 
remote keyed test device].  Provide a 115 VAC power supply unit integral 
with the detector's duct housing.  Provide power to the detector from [the 
air-handling unit or air-handling unit controls] [the location indicated].  
[Provide the detectors with a remote alarm indicator [and keyed test] 
device at [_____] [the location indicated].]  [Provide each detector with a 
minimum 152 mm 6 inch diameter remote alarm bell located [as directed][as 
indicated] in a normally occupied area.]  Activation of a detector shall 
cause immediate shutdown of the associated air-handling unit [and the 
closing of its dampers][and shall activate the remote alarm indicator][and 
shall sound the remote alarm bell].  [Provide the remote alarm bell with a 
permanent label indicating its associated air-handling unit and 
air-handling unit location.]]


[Provide smoke control systems with a provision for manual operation by 
means of a key-operated switch to override the duct smoke detector 
shutdowns.  Locate the override switch [adjacent to the building's fire 
alarm system control panel][as indicated].]


2.6   INDICATORS


2.6.1   Thermometers


Provide bi-metal type thermometers at locations shown.  Thermometers shall 
have either 9 inch long scales or 3.5 inch diameter dials, with insertion, 
immersion, or averaging elements.  Provide matching thermowells for 
pipe-mounted installations.  Select scale ranges suitable for the intended 
service, with the normal operating temperature near the scale's midpoint.  
The thermometer's accuracy shall be plus or minus 2 percent of the scale 
range.


2.6.2   Pressure Gauges for Piping Systems


Provide pipe-mounted pressure gauges at the locations shown.  Gauges shall 
conform to ASME B40.100  and have a 4-inch diameter dial and shutoff cock.  
Provide gauges in steam piping with a pressure snubber pigtail fitting.  
Select scale ranges suitable for the intended service, with the normal 
operating pressure near the scale's midpoint.  The gauge's accuracy shall 
be plus or minus 2 percent of the scale range.
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2.6.3   Pressure Gauges for Pneumatic Controls


**************************************************************************
NOTE: Delete the following paragraph if pneumatic 
controls are not used.


**************************************************************************


Provide a pressure gauge at each pneumatic control input and output.  
Gauges shall have a 2-inch diameter face and a 0 to 30 psi scale with 1 psi 
graduations.


2.7   PNEUMATIC POWER SUPPLY AND TUBING


**************************************************************************
NOTE:  Delete this paragraph and the following 
subparagraphs if there are no new pneumatic 
compressors or control tubing work; otherwise edit 
accordingly.


**************************************************************************
2.7.1   Air Compressors


**************************************************************************
NOTE:  Indicate new compressed air station locations 
on the drawings.  Locate compressors away from quiet 
occupied spaces.  Mount compressors on concrete 
housekeeping pads adjacent to a wall and mount 
dryers on the wall.  Provide means of draining the 
compressed air tank.  Provide duplex air compressors 
for systems having more than 50 control air devices, 
or requiring more than 1.5 CFM of air.  Size duplex 
air compressors for 50 percent run time, and size 
single air compressors for 33 percent run time.  
Show power sources for compressors and dryers.


**************************************************************************


Air compressors for pneumatic control systems shall be the tank-mounted, 
electric motor driven, air cooled, reciprocating type with integral [duplex 
motors and compressors][single motor and compressor], tank, controller, 
[alternator switch, ]pressure switch, belt guard[s], pressure relief valve, 
and automatic moisture drain valve.  Compressor piston speeds shall not 
exceed 450 fpm.  Provide compressors with a dry-type combination intake air 
filter and silencer with baked enamel steel housing.  The filter shall be 
99 percent efficient at 10 microns.  The pressure switch shall start the 
compressor[s] at 70 psig and stop the compressor[s] at 90 psig.  The relief 
valve shall be set for 10 to 25 psig above the control switch cut-off 
pressure.  Provide compressor capacity suitable for not more than a [33] 
[50] percent run time, at full system control load.  Compressors shall have 
a maintaining type starter, and shall automatically restart after a power 
outage.  Motors 0.5 hp and larger shall be three-phase.


2.7.1.1   Compressed Air Tank


Provide a steel tank constructed and labeled in agreement with ASME BPVC 
for 125 psig maximum working pressure.  Size the tank for the compressor 
run time specified above.  Provide drain valve and piping routing the 
drainage to a floor sink or other safe and visible drainage location.
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2.7.2   Refrigerated Air Dryers


Provide each air compressor tank with a refrigerant air dryer sized for 
continuous operation, and capable of reducing the compressed air dew point 
temperature, at 20 psig output pressure, to 30 degrees F, at an average 
tank pressure of 80 psig and an ambient air temperature between 55 and 95 
degrees F.  Provide each dryer with an automatic condensate drain trap with 
manual override feature.  Provide the dryer suction line with a refrigerant 
pressure gauge.  Locate each dryer in the air piping between the tank and 
the pressure-reducing station.


2.7.3   Compressed Air Discharge Filters


Provide air compressors with a dry type discharge filter, 99 percent 
efficient at removing oil and solid particles at 0.03 microns, with baked 
enamel steel housing and manual drain valve.  Provide visual indicator to 
show when the filter element should be changed.


2.7.4   Air Pressure-Reducing Stations


Provide air compressors with a pressure-reducing valve (PRV) with a field 
adjustable range of 0 to 50 psig discharge pressure, at an inlet pressure 
of 70 to 90 psig.  Provide a factory-set pressure relief valve downstream 
of the PRV to relieve over-pressure.  Provide a pressure gage upstream of 
the PRV with range of 0 to 100 psig and downstream of the PRV with range of 
0 to 30 psig.  For two-pressure control systems, provide an additional PRV 
and downstream pressure gage.


2.7.5   In-line Filters


Provide a disposable type in-line filter in the incoming pneumatic main at 
each pneumatic control panel.  The filter shall be capable of eliminating 
99.99 percent of all liquid or solid contaminants 0.1 micron or larger.  
Provide the filter with fittings that allow easy removal/replacement.


2.7.6   Pneumatic Tubing


**************************************************************************
NOTE:  Smoke removal and other critical systems 
require non-combustible tubing.


**************************************************************************


2.7.6.1   Copper Tubing


Provide ASTM B75/B75M or ASTM B88M ASTM B88 rated tubing.  Tubing 0.64 mm 
0.375 inch outside diameter and larger shall have minimum wall thickness 
equal to ASTM B88M ASTM B88, Type M.  Tubing less than 10 mm 0.375 inch 
outside diameter shall have minimum wall thickness of 0.64 mm 0.025 inch.  
Exposed tubing and tubing for working pressures greater than 30 psig shall 
be hard copper.  Fittings shall be ASME B16.18  or ASME B16.22  solder type 
using ASTM B32 95-5 tin-antimony solder, or ASME B16.26  compression type.


2.7.6.2   Polyethylene Tubing


Polyethylene tubing may only be used in systems with working pressure of 30 
psig or less.  Provide flame-resistant, multiple polyethylene tubing in 
flame-resistant protective sheath with mylar barrier, or unsheathed 
polyethylene tubing in rigid metal, intermediate metal, or electrical 
metallic tubing conduit for areas where tubing is exposed.  Single, 
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unsheathed, flame-resistant polyethylene tubing may be used where concealed 
in walls or above ceilings and within control panels.  Do not provide 
polyethylene tubing for [systems indicated as critical and] smoke removal 
systems.  Provide compression or brass barbed push-on type fittings.  
Extruded seamless polyethylene tubing shall conform to the following:


a.  Minimum Burst Pressure Requirements: 690 kPA 100 psig at 24 degrees C 
75 degrees F to 172 kPa 25 psig at 66 degrees C 150 degrees F.


b.  Stress Crack Resistance:  ASTM D1693, 200 hours minimum.


c.  Tensile Strength (Minimum):  ASTM D638, 7583 kPa 1100 psi.


d.  Flow Rate (Average):  ASTM D1238, 0.30 decigram per minute.


e.  Density (Average):  ASTM D792, 920 kg/m3 57.5 pounds per cubic feet.


f.  Burn rate:  ASTM D635


2.8   VARIABLE FREQUENCY (MOTOR) DRIVES


**************************************************************************
NOTE:  Delete the following section if variable 
frequency motor drives are not used, or are provided 
under another section.


**************************************************************************


Provide variable frequency drives (VFDs) as indicated.  VFDs shall convert 
240 or 460 volt (plus or minus 10 percent), three phase, 60 hertz (plus or 
minus 2Hz), utility grade power to adjustable voltage/frequency, three 
phase, AC power for stepless motor control from 5 percent to 105 percent of 
base speed.  VFDs shall be UL listed as delivered to the end user.  The VFD 
shall meet the requirements specified in the most current National 
Electrical Code.  Each VFD shall also meet the following:


a.  The VFD shall use sine coded Pulse Width Modulation (PWM) technology.  
PWM calculations shall be performed by the VFD microprocessor.


b.  The VFD shall be capable of automatic control by a remote 4-20 mA [0 to 
10 VDC] signal, by network command, or manually by the VFD control 
panel.


2.8.1   VFD Quality Assurance


VFDs shall be the manufacturer's current standard production unit with at 
least 10 identical units successfully operating in the field.


2.8.2   VFD Service Support


a.  Warranty:  Provide the VFDs with a minimum 24-month full parts and 
labor warranty.  The warranty shall start when the contract's HVAC 
system is accepted by the Government.  Include warranty documentation, 
dates, and contact information with the VFD on-site service manuals.


b.  VFD Service Manuals:  Provide the VFDs with all necessary installation, 
operation, maintenance, troubleshooting, service, and repair manuals in 
English including related factory technical bulletins.  Provide the 
documents factory bound, in sturdy 3-ring binders, or hard bound 
covers.  Provide a title sheet on the outside of each binder indicating 


SECTION 23 09 23.13 20  Page 48







the project title, project location, installing contractor, contract 
number, and the VFD manufacturer, address, and telephone number.  Each 
binder shall include a table of contents and tabbed dividers, with all 
material neatly organized.  The documentation provided shall be 
specifically applicable to this project, shall be annotated to reflect 
the actual project conditions, and shall provide a complete and concise 
depiction of the installed work.[  Provide a storage cabinet on or near 
the VFD large enough to hold all of the documentation.  Have the 
cabinet's proposed installation site approved in advance by the 
Contracting Officer.  Prominently label the cabinet "VFD OPERATION AND 
MAINTENANCE MANUALS."  Clearly label each manual with the wording 
"MECHANICAL ROOM COPY - DO NOT REMOVE".]


c.  Technical Support:  Provide the VFDs with manufacturer's technical 
telephone support in English, readily available during normal working 
hours, and free of charge for the life of the equipment.


d.  Initial Start-Up:  Provide the VFDs with factory-trained personnel for 
the on-site start-up of the HVAC equipment and associated VFD.  The 
personnel shall be competent in the complete start-up, operation, and 
repair of the particular model VFD installed.  The factory start-up 
representative shall perform the factory's complete recommended 
start-up procedures and check-out tests on the VFD.  Include a copy of 
the start-up test documentation with the VFD on-site service manuals.


e.  Provide the VFDs with on-site/hands-on training for the user and 
maintenance personnel.  Provide a capable and qualified instructor with 
minimum two years field experience with the operation and maintenance 
of similar VFDs.  The training shall occur during normal working hours 
and last not less than 2 hours.  Coordinate the training time with the 
Contracting Officer and the end user.  The VFD service manuals shall be 
used during the training.  The contractor shall ensure the manuals are 
on-site before the start of training.  The training shall cover all 
operational aspects of the VFD.


2.8.3   VFD Features


VFDs shall have the following features:


a.  A local operator control keypad capable of: 


(1)  Remote/Local operator selection with password access.


(2)  Run/Stop and manual speed commands.


(3)  All programming functions.


(4)  Scrolling through all display functions.


b.  Digital display capable of indicating:


(1)  VFD status.


(2)  Frequency.


(3)  Motor RPM.


(4)  Phase current.
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(5)  Fault diagnostics in descriptive text.


(6)  All programmed parameters.


c.  Standard PI loop controller with input terminal for controlled variable 
and parameter settings.


d.  User interface terminals for remote control of VFD speed, speed 
feedback, and an isolated form C SPDT relay, which energizes on a drive 
fault condition.


e.  An isolated form C SPDT auxiliary relay which energizes on a run 
command.


f.  A metal NEMA 1 enclosure for indoors, NEMA 4 with heater for outdoors.


g.  An adjustable carrier frequency with 16 KHz minimum upper limit.


h.  A built in or external line reactor with 3 percent minimum impedance to 
protect the VFDs DC buss capacitors and rectifier section diodes.


2.8.4   Programmable Parameters


VFDs shall include the following operator programmable parameters:


a.  Upper and lower limit frequency.


b.  Acceleration and Deceleration rate.


c.  Variable torque volts per Hertz curve .


d.  Starting voltage level.


e.  Starting frequency level.


f.  Display speed scaling.


g.  Enable/disable auto-restart feature.


h.  Enable/disable soft stall feature.


i.  Motor overload level.


j.  Motor stall level.


k.  Jump frequency and hysteresis band.


l.  PWM carrier frequency.


2.8.5   Protective Features


VFDs shall have the following protective features:


a.  An electronic adjustable inverse time current limit with consideration 
for additional heating of the motor at frequencies below 45Hz, for the 
protection of the motor.


b.  An electronic adjustable soft stall feature, allowing the VFD to lower 
the frequency to a point where the motor will not exceed the full-load 
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amperage when an overload condition exists at the requested frequency.  
The VFD will automatically return to the requested frequency when load 
conditions permit.


c.  A separate electronic stall at 110 percent VFD rated current, and a 
separate hardware trip at 190 percent current.


d.  Ground fault protection that protects the output cables and motor from 
grounds during both starting and continuous running conditions.


e.  The ability to restart after the following faults:


(1)  Overcurrent (drive or motor).


(2)  Power outage.


(3)  Phase loss.


(4)  Over voltage/Under voltage.


f.  The ability shut down if inadvertently started into a rotating load 
without damaging the VFD or the motor.


g.  The ability to keep a log of a minimum of four previous fault 
conditions, indicating the fault type and time of occurrence in 
descriptive text.


h.  The ability to sustain 110 percent rated current for 60 seconds


i.  The ability to shutdown safely or protect against and record the 
following fault conditions:


(1)  Over current (and an indication if the over current was during 
acceleration, deceleration, or running).


(2)  Over current internal to the drive.


(3)  Motor overload at start-up.


(4)  Over voltage from utility power.


(5)  Motor running overload.


(6)  Over voltage during deceleration.


(7)  VFD over heat.


(8)  Load end ground fault.


(9)  Abnormal parameters or data in VFD EEPROM.


2.8.6   Minimum Operating Conditions


VFDs shall be designed and constructed to operate within the following 
service conditions:


a.  Ambient Temperature Range, 0 to 120 degrees F.


b.  Non-condensing relative humidity to 90 percent.
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2.8.7   Additional Features


Provide VFDs with the following additional features:


[a.  BACnet communication interface port]


[b.  RFI/EMI filters]


[c.  Manual bypass circuit and switch integral [external] to the drive to 
allow drive bypass and operation at 100 percent speed.  Motor overload 
and short circuit protective features shall remain in use during the 
bypass mode.]


[d.  One spare VFD of each model provided, fully programmed and ready for 
back-up operation when connected.]


PART 3   EXECUTION


3.1   INSTALLATION


Perform the installation under the supervision of competent technicians 
regularly employed in the installation of DDC systems.


**************************************************************************
NOTE:  Provide or coordinate a list of standardized 
names, BACnet project numbers, device and network 
addresses, and priority level assignments with the 
Contractor and BAS Owner early in the project.  If 
no list exists, develop one prior to contract 
award.  


**************************************************************************


3.1.1   BACnet Naming and Addressing


Coordinate with the BAS Owner and provide unique naming and addressing for 
BACnet networks and devices.


a.  MAC Address


Every BACnet device shall have an assigned and documented MAC Address 
unique to its network.  For Ethernet networks, document the MAC Address 
assigned at its creation.  For ARCNET or MS/TP, assign from 00 to 64.


b.  Network Numbering


Assign unique numbers to each new network installed on the BACnet 
internetwork.  Provide ability for changing the network number; either 
by device switches, network computer, or field operator interface.  The 
BACnet internetwork (all possible connected networks) can contain up to 
65,534 possible unique networks.  


c.  Device Object Identifier Property Number


Assign unique Device "Object_Identifier" property numbers or device 
instances for each device on the BACnet internetwork.  Provide for 
future modification of the device instance number; either by device 
switches, network computer, or field interface.  BACnet allows up to 
4,194,302 possible unique devices per internetwork.  
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d.  Device Object Name Property Text


The Device Object Name property field shall support 32 minimum 
printable characters.  Assign unique Device "Object_Name" property 
names with plain-English descriptive names for each device
For example, the Device Object Name that for the device controlling the 
chiller plant at Building 3408 would be:


Device Object_Name = CW System B3408


      A Device Object Name for a VAV box controller might be:


Device Object_Name = VAV BOX25


e.  Object Name Property Text (Other than Device Objects)


The Object Name property field shall support 32 minimum printable 
characters.  Assign Object Name properties with plain-English names 
descriptive of the application.  Examples include "Zone 1 Temperature" 
and "Fan Start/Stop".


f.  Object Identifier Property Number (Other than Device Objects)


Assign Object Identifier property numbers according to design drawings 
or tables if provided.  If not provided, Object Identifier property 
numbers may be assigned at the Contractor's discretion but must be 
approved by the Government.  In this case they must be documented and 
unique for like object types within the device.


3.1.2   Minimum BACnet Object Requirements


a.  Use of Standard BACnet Objects


For the following points and parameters, use standard BACnet objects, 
where all relevant object properties can be read using BACnet's Read 
Property Service, and all relevant object properties can be modified 
using BACnet's Write Property Service:
all device physical inputs and outputs, all set points, all PID tuning 
parameters, all calculated pressures, flow rates, and consumption 
values, all alarms, all trends, all schedules, and all equipment and 
lighting circuit operating status.


b.  BACnet Object Description Property


The Object Description property shall support 32 minimum printable 
characters.  For each object, complete the description property field 
using a brief, narrative, plain English description specific to the 
object and project application.  For example: "HW Pump 1 Proof."  
Document compliance, length restrictions, and whether the description 
is writeable in the device PICS.


c.  Analog Input, Output, and Value Objects


Support and provide Description and/or Device_Type text strings 
matching signal type and engineering units shown on the points list.


d.  Binary Input, Output, and Value Objects
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Support and provide Inactive_Text and Active_Text property descriptions 
matching conditions shown on the points list.


e.  Calendar Object


For devices with scheduling capability, provide at least one Calendar 
Object with ten-entry capacity.  All operators may view Calendar 
Objects; authorized operators may make modifications from a 
workstation.  Enable the writeable Date List property and support all 
calendar entry data types.


f.  Schedule Object


Use Schedule Objects for all building system scheduling.  All operators 
may view schedule entries; authorized operators may modify schedules 
from a workstation.


g.  Loop Object or Equal


Use Loop Objects or equivalent BACnet objects in each applicable field 
device for PID control.  Regardless of program method or object used, 
allow authorized operators to adjust the Update Interval, Setpoint, 
Proportional Constant, Integral Constant, and Derivative Constant using 
BACnet read/write services.


3.1.3   Minimum BACnet Service Requirements


a.  Command Priorities


Use commandable BACnet objects to control machinery and systems, 
providing the priority levels listed below.  If the sequence of 
operation requires a different priority, obtain approval from the 
Contracting Officer.


Priority Level Application


1 Manual-Life Safety


2 Automatic-Life Safety


3 (User Defined)


4 (User Defined)


5 Critical Equipment Control


6 Minimum On/Off


7 (User Defined)


8 Manual Operator


9 (User Defined)
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Priority Level Application


10 (User Defined)


11 Load Shedding


12 (User Defined)


13 (User Defined)


14 (User Defined)


15 (User Defined)


16 (User Defined)


b.  Alarming


(1) Alarm Priorities - Coordinate alarm and event notification with 
the BAS Owner.


(2) Notification Class -   Enable writeable Priority, Ack Required, 
and Recipient List properties of Notification Class objects.


(3) Event Notification Message Texts - Use condition specific 
narrative text and numerical references for alarm and event 
notification.


c.  Updating Displayed Property Values


Allow workstations to display property values at discrete polled 
intervals, or based on receipt of confirmed and unconfirmed Change of 
Value notifications.  The COV increment shall be adjustable by an 
operator using BACnet services, and polled intervals shall be 
adjustable at the operator workstation.


3.1.4   Local Area Networks


Obtain Government approval before connecting new networks with existing 
networks. Network numbers and device instance numbers shall remain unique 
when joining networks.  Do not change existing network addressing without 
Government approval.  See also "BACnet Naming and Addressing".


3.1.5   BACnet Routers, Bridges, and Switches


Provide the quantity of BACnet routers, bridges, and switches necessary for 
communications shown on the BACnet Communication Architecture schematic.  
Provide BACnet routers with BACnet Broadcast Message Device (BBMD) 
capability on each BACnet internetwork communicating across an IP network.  
Configure each BACnet device and bridge, router, or switch to communicate 
on its network segment.


3.1.6   Wiring Criteria


a.  Run circuits operating at more than 100 volts in rigid or flexible 
conduit, metallic tubing, covered metal raceways, or armored cable.
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b.  Do not run binary control circuit wiring in the same conduit as power 
wiring over 100 volts.  Where analog signal wiring requires conduit, do 
not run in the same conduit with AC power circuits or control circuits 
operating at more than 100 volts.


c.  Provide circuit and wiring protection required by NFPA 70 .


d.  Run all wiring located inside mechanical rooms in conduit.


e.  Do not bury aluminum-sheathed cable or aluminum conduit in concrete.


f.  Input/output identification:  Permanently label each field-installed 
wire, cable, and pneumatic tube at each end with descriptive text using 
a commercial wire marking system that fully encircles the wire, cable, 
or tube.  Locate the markers within 2 inches of each termination.  
Match the names and I/O number to the project's point list.  Similarly 
label all power wiring serving control devices, including the word 
"power" in the label.  Number each pneumatic tube every six feet.  
Label all terminal blocks with alpha/numeric labels.  All wiring and 
the wiring methods shall be in accordance with UL 508A .


g.  For controller power, provide new 120 VAC circuits, with ground.  
Provide each circuit with a dedicated breaker, and run wiring in its 
own conduit, separate from any control wiring.  Connect the 
controller's ground wire to the electrical panel ground; conduit 
grounds are not acceptable.


h.  Surge Protection:  Install surge protection according to manufacturer's 
instructions.  Multiple controllers fed from a common power supply may 
be protected by a common surge protector, properly sized for the total 
connected devices.


i.  Grounding:  Ground controllers and cabinets to a good earth ground as 
specified in Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.  Conduit 
grounding is not acceptable; all grounding shall have a direct path to 
the building earth ground.  Ground sensor drain wire shields at the 
controller end.


j.  The Contractor shall be responsible for correcting all associated 
ground loop problems.


k.  Run wiring in panel enclosures in covered wire track.


3.1.7   Accessibility


Install all equipment so that parts requiring periodic inspection, 
operation, maintenance, and repair are readily accessible.  Install digital 
controllers, data ports, and concealed actuators, valves, dampers, and like 
equipment in locations freely accessible through access doors.


3.1.8   Digital Controllers


a.  Install as stand alone control devices (see definitions).


b.  Locate control cabinets at the locations shown on the drawings.  If not 
shown on the drawings, install in the most accessible space, close to 
the controlled equipment.


SECTION 23 09 23.13 20  Page 56







3.1.9   Hand-Off-Auto Switches


Wire safety controls such as smoke detectors and freeze protection 
thermostats to protect the equipment during both hand and auto operation.


3.1.10   Temperature Sensors


Install temperature sensors in locations that are accessible and provide a 
good representation of sensed media.  Installations in dead spaces are not 
acceptable.  Calibrate sensors according to manufacturer's instructions.  
Do not use sensors designed for one application in a different application.


3.1.10.1   Room Temperature Sensors


Mount the sensors on interior walls to sense the average room temperature 
at the locations indicated.  Avoid locations near heat sources such as copy 
machines or locations by supply air outlet drafts.  Mount the center of the 
sensor [5 feet above the finished floor][54 inches above the floor to meet 
ADA requirements][at the height[s] indicated].


3.1.10.2   Duct Temperature Sensors


a.  Probe Type:  Provide a gasket between the sensor housing and the duct 
wall.  Seal the duct penetration air tight.  Seal the duct insulation 
penetration vapor tight.


b.  Averaging Type (and coil freeze protection thermostats):  Weave the 
capillary tube sensing element in a serpentine fashion perpendicular to 
the flow, across the duct or air handler cross-section, using durable 
non-metal supports.  Prevent contact between the capillary and the duct 
or air handler internals.  Provide a duct access door at the sensor 
location.  The access door shall be hinged on the side, factory 
insulated, have cam type locks, and be as large as the duct will 
permit, maximum 18 by 18 inches.  For sensors inside air handlers, the 
sensors shall be fully accessible through the air handler's access 
doors without removing any of the air handler's internals.


3.1.10.3   Immersion Temperature Sensors


Provide thermowells for sensors measuring piping, tank, or pressure vessel 
temperatures.  Locate wells to sense continuous flow conditions.  Do not 
install wells using extension couplings.  Where piping diameters are 
smaller than the length of the wells, provide wells in piping at elbows to 
sense flow across entire area of well.  Wells shall not restrict flow area 
to less than 70 percent of pipe area.  Increase piping size as required to 
avoid restriction.  Provide thermal conductivity material within the well 
to fully coat the inserted sensor.


3.1.10.4   Outside Air Temperature Sensors


**************************************************************************
NOTE:  Show the OA temperature sensor on the north 
side of the building on the drawings.


**************************************************************************


Provide outside air temperature sensors in weatherproof enclosures on the 
north side of the building, away from exhaust hoods and other areas that 
may affect the reading.  Provide a shield to shade the sensor from direct 
sunlight.
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3.1.11   Energy Meters


Locate energy meters as indicated.  Connect each meter output to the DDC 
system, to measure both instantaneous and accumulated energy usage.


3.1.12   Damper Actuators


Where possible, mount actuators outside the air stream in accessible areas.


3.1.13   Thermometers and Gages


Mount devices to allow reading while standing on the floor or ground, as 
applicable.


3.1.14   Pressure Sensors


Locate pressure sensors as indicated.


3.1.15   [ Pneumatic Tubing


Run tubing concealed in finished areas, run tubing exposed in unfinished 
areas like mechanical rooms.  For tubing enclosed in concrete, provide 
rigid metal conduit.  Run tubing parallel and perpendicular to building 
walls.  Use 5 foot maximum spacing between tubing supports.  With the 
compressor turned off, test each tubing system pneumatically at 1.5 times 
the working pressure and prove it air tight, locating and correcting leaks 
as applicable.  Caulking joints is not permitted.  Do not run tubing and 
electrical power conductors in the same conduit. ]


3.1.16   Component Identification Labeling


Using an electronic hand-held label maker with white tape and bold black 
block lettering, provide an identification label on the exterior of each 
new control panel, control device, actuator, and sensor.  Also provide 
labels on the exterior of each new control actuator indicating the (full) 
open and (full) closed positions.  For labels located outdoors, use 
exterior grade label tape, and provide labels on both the inside and 
outside of the panel door or device cover.  Acceptable alternatives are 
white plastic labels with engraved bold black block lettering permanently 
attached to the control panel, control device, actuator, and sensor.  Have 
the labels and wording approved by the BAS Owner prior to installation.


3.1.17   Network and Telephone Communication Lines


When telephone lines or network connections by the Government are required, 
provide the Contracting Officer at least 60 days advance notice of need.


3.2   TEST AND BALANCE SUPPORT


The controls contractor shall coordinate with and provide on-site support 
to the test and balance (TAB) personnel [specified under Section 23 05 93 
TESTING, ADJUSTING AND BALANCING.]  This support shall include:


a.  On-site operation and manipulation of control systems during the 
testing and balancing.


b.  Control setpoint adjustments for balancing all relevant mechanical 
systems, including VAV boxes.
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c.  Tuning control loops with setpoints and adjustments determined by TAB 
personnel.


3.3   CONTROLS SYSTEM OPERATORS MANUALS


Provide [two] [three] [four] electronic and printed copies of a Controls 
System Operators Manual.  The manual shall be specific to the project, 
written to actual project conditions, and provide a complete and concise 
depiction of the installed work.  Provide information in detail to clearly 
explain all operation requirements for the control system.


Provide with each manual: CDs of the project's control system drawings, 
control programs, data bases, graphics, and all items listed below.  
Include gateway back-up data and configuration tools where applicable.  
Provide CDs in jewel case with printed and dated project-specific labels on 
both the CD and the case.  For text and drawings, use Adobe Acrobat or MS 
Office file types.  When approved by the Government, AutoCAD and Visio 
files are allowed.  Give files descriptive English names and organize in 
folders.  


Provide printed manuals in sturdy 3-ring binders with a title sheet on the 
outside of each binder indicating the project title, project location, 
contract number, and the controls contractor name, address, and telephone 
number.  Each binder shall include a table of contents and tabbed dividers, 
with all material neatly organized.  Manuals shall include the following:


a.  A copy of the as-built control system (shop) drawings set, with all 
items specified under the paragraph "Submittals."  Indicate all field 
changes and modifications.


b.  A copy of the project's mechanical design drawings, including any 
official modifications and revisions.


c.  A copy of the project's approved Product Data submittals provided under 
the paragraph "Submittals."


d.  A copy of the project's approved Performance Verification Testing Plan 
and Report.


e.  A copy of the project's approved final TAB Report.


f.  Printouts of all control system programs, including controller setup 
pages if used.  Include plain-English narratives of application 
programs, flowcharts, and source code.


g.  Printouts of all physical input and output object properties, including 
tuning values, alarm limits, calibration factors, and set points.


h.  A table entitled "AC Power Table" listing the electrical power source 
for each controller.  Include the building electrical panel number, 
panel location, and circuit breaker number.


i.  The DDC manufacturer's hardware and software manuals in both print and 
CD format with printed project-specific labels.  Include installation 
and technical manuals for all controller hardware, operator manuals for 
all controllers, programming manuals for all controllers, operator 
manuals for all workstation software, installation and technical 
manuals for the workstation and notebook, and programming manuals for 
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the workstation and notebook software.


j.  A list of qualified control system service organizations for the work 
provided under this contract.  Include their addresses and telephone 
numbers.


k.  A written statement entitled "Technical Support" stating the control 
system manufacturer or authorized representative will provide toll-free 
telephone technical support at no additional cost to the Government for 
a minimum of two years from project acceptance, will be furnished by 
experienced service technicians, and will be available during normal 
weekday working hours.  Include the toll-free technical support 
telephone number.


l.  A written statement entitled "Software Upgrades" stating software and 
firmware patches and updates will be provided upon request at no 
additional cost to the Government for a minimum of two years from 
contract acceptance.  Include a table of all DDC system software and 
firmware provided under this contract, listing the original release 
dates, version numbers, part numbers, and serial numbers.


3.3.1   [ Storage Cabinets


In each project mechanical room, provide a wall-mounted metal storage 
cabinet with hinged doors.  In addition to the number of manuals specified 
above, provide an additional copy of the manuals in each of these 
mechanical room storage cabinets.  Provide cabinets large enough to hold 
the entire set of Controls System Operators Manuals, and the HVAC operation 
and maintenance manuals [provided under Division 15 MECHANICAL.]  Locate 
cabinets adjacent to DDC control panels where applicable.  Have each 
cabinet's proposed installation site approved in advance by the Contracting 
Officer and the BAS Owner.  Prominently label each cabinet with the wording 
"OPERATION AND MAINTENANCE MANUALS."  Prominently label each binder with 
the wording "MECHANICAL ROOM COPY - DO NOT REMOVE." ]


3.4   PERFORMANCE VERIFICATION TESTING (PVT)


3.4.1   General


The PVT shall demonstrate compliance of the control system work with the 
contract requirements.  The PVT shall be performed by the Contractor and 
witnessed and approved by the Government.  If the project is phased, 
provide separate testing for each phase.  A Pre-PVT meeting to review the 
Pre-PVT Checklist is required to coordinate all aspects of the PVT and 
shall include the Contractor's QA representative, the Contractor's PVT 
administrator, the Contracting Officer's representative,[ and the BAS 
Owner].


3.4.2   Performance Verification Testing Plan


**************************************************************************
NOTE:  If possible, give the Contractor early 
guidance and examples for creation and content of 
PVT procedures and reporting forms.


**************************************************************************


Submit a detailed PVT Plan of the proposed testing for Government 
approval.  Develop the PVT Plan specifically for the control system in this 
contract.  The PVT Plan shall be an clear list of test items arranged in a 
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logical sequence.  Include the intended test procedure, the expected 
response, and the pass/fail criteria for every component tested.


The plan shall clearly describe how each item is tested, indicate where 
assisting personnel are required (like the mechanical contractor), and 
include what procedures are used to simulate conditions.  Include a 
separate column for each checked item and extra space for comments.  Where 
sequences of operations are checked, insert each corresponding routine from 
the project’s sequence of operation.  For each test area, include signature 
and date lines for the Contractor's PVT administrator, the Contractor's QA 
representative, the Contracting Officer's representative,[ and the BAS 
Owner] to acknowledge successful completion.  [The BAS Owner can provide 
sample PVT forms and procedures upon request.]


3.4.3   PVT Sample Size


Test all central plant equipment and primary air handling unit controllers 
unless otherwise directed.  Twenty percent sample testing is allowed for 
identical controllers typical of terminal control like VAV boxes and fan 
coil units.  The Government may require testing of like controllers beyond 
a statistical sample if sample controllers require retesting or do not have 
consistent results.


The Government may witness all testing, or random samples of PVT items.  
When only random samples are witnessed, the Government may choose which 
ones.


3.4.4   Pre-Performance Verification Testing Checklist


Submit the following as a list with items checked off once verified.  
Provide a detailed explanation for any items that are not completed or 
verified.


a.   Verify all required mechanical installation work is successfully 
completed, and all HVAC equipment is working correctly (or will be by 
the time the PVT is conducted).


b.   Verify HVAC motors operate below full-load amperage ratings.


c.   Verify all required control system components, wiring, and accessories 
are installed.


d.   Verify the installed control system architecture matches approved 
drawings.


e.   Verify all control circuits operate at the proper voltage and are free 
from grounds or faults.


f.   Verify all required surge protection is installed.


g.   Verify the A/C Power Table specified in "CONTROLS SYSTEM OPERATORS 
MANUALS" is accurate.


h.   Verify all DDC network communications function properly, including 
uploading and downloading programming changes.


i.   Using the BACnet protocol analyzer (if provided or required in this 
specification), verify communications are error free.
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j.   Verify each digital controller’s programming is backed up.


k.   Verify all wiring, components, and panels are properly labeled.


l.   Verify all required points are programmed into devices.


m.   Verify all TAB work affecting controls is complete.


n.   Verify all valve and actuator zero and span adjustments are set 
properly.


o.   Verify all sensor readings are accurate and calibrated.


p.   Verify each control valve and actuator goes to normal position upon 
loss of power.


q.   Verify all control loops are tuned for smooth and stable operation.  
View trend data where applicable.


r.   Verify each controller works properly in stand-alone mode.


s.   Verify all safety controls and devices function properly, including 
freeze protection and interfaces with building fire alarm systems.


t.   Verify all electrical interlocks work properly.


u.  Verify all workstations, notebooks and maintenance personnel interface 
tools are delivered, all system and database software is installed, and 
graphic pages are created for each workstation and notebook.


v.   Verify the as-built (shop) control drawings are completed.


3.4.5   Conducting Performance Verification Testing


a.  Conduct Government-witnessed PVT after approval of the PVT Plan and the 
completed Pre-PVT Checklist.  Notify the Contracting Officer of the 
planned PVT at least 15 days prior to testing.  Provide an estimated 
time table required to perform the testing.  Furnish personnel, 
equipment, instrumentation, and supplies necessary to perform all 
aspects of the PVT.  Ensure that testing personnel are regularly 
employed in the testing and calibration of DDC systems.  Using the 
project's as-built control system (shop) drawings, the project's 
mechanical design drawings, the approved Pre-PVT Checklist, and the 
approved PVT Plan, conduct the PVT.


b.  During testing, identify any items that do not meet the contract 
requirements and if time permits, conduct immediate repairs and 
re-test.  Otherwise, deficiencies shall be investigated, corrected, and 
re-tested later.  Document each deficiency and corrective action taken.


c.  If re-testing is required, follow the procedures for the initial PVT.  
The Government may require re-testing of any control system components 
affected by the original failed test.


3.4.6   Controller Capability and Labeling


Test the following for each controller:


a.  Memory:  Demonstrate that programmed data, parameters, and trend/ alarm 
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history collected during normal operation is not lost during power 
failure.


b.  Direct Connect Interface:  Demonstrate the ability to connect directly 
to each type of digital controller with a portable electronic device 
like a notebook computer or PDA.  Show that maintenance personnel 
interface tools perform as specified in the manufacturer's technical 
literature.


c.  Stand Alone Ability:  Demonstrate controllers provide stable and 
reliable stand-alone operation using default values or other method for 
values normally read over the network.


d.  Wiring and AC Power:  Demonstrate the ability to disconnect any 
controller safely from its power source using the AC Power Table.  
Demonstrate the ability to match wiring labels easily with the control 
drawings.  Demonstrate the ability to locate a controller's location 
using the BACnet Communication Architecture Schematic and floor plans.


e.  Nameplates and Tags:  Show the nameplates and tags are accurate and 
permanently attached to control panel doors, devices, sensors, and 
actuators.


3.4.7   Workstation and Software Operation


For every user workstation or notebook provided:


a.  Show points lists agree with naming conventions.


b.  Show that graphics are complete.


c.  Show the UPS operates as specified.


3.4.8   BACnet Communications and Interoperability Areas


Demonstrate proper interoperability of data sharing, alarm and event 
management, trending, scheduling, and device and network management.  If 
available or required in this specification, use a BACnet protocol analyzer 
to assist with identifying devices, viewing network traffic, and verifying 
interoperability.  These requirements must be met even if there is only one 
manufacturer of equipment installed.  Testing includes the following:


a.  Data Presentation:  On each BACnet Operator Workstation, demonstrate 
graphic display capabilities.


b.  Reading of Any Property:  Demonstrate the ability to read and display 
any used readable object property of any device on the network.


c.  Setpoint and Parameter Modifications:  Show the ability to modify all 
setpoints and tuning parameters in the sequence of control or listed on 
project schedules.  Modifications are made with BACnet messages and 
write services initiated by an operator using workstation graphics, or 
by completing a field in a menu with instructional text.


d.  Peer-to-Peer Data Exchange:  Show all BACnet devices are installed and 
configured to perform BACnet read/write services directly (without the 
need for operator or workstation intervention), to implement the 
project sequence of operation, and to share global data.
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e.  Alarm and Event Management:  Show that alarms/events are installed and 
prioritized according to the BAS Owner.  Demonstrate time delays and 
other logic is set up to avoid nuisance tripping, e.g., no status 
alarms during unoccupied times or high supply air during cold morning 
start-up.  Show that operators with sufficient privilege can read and 
write alarm/event parameters for all standard BACnet event types.  Show 
that operators with sufficient privilege can change routing (BACnet 
notification classes) for each alarm/event including the destination, 
priority, day of week, time of day, and the type of transition involved 
(TO-OFF NORMAL, TO-NORMAL, etc.).


f.  Schedule Lists:  Show that schedules are configured for start/stop, 
mode change, occupant overrides, and night setback as defined in the 
sequence of operations.


g.  Schedule Display and Modification:  Show the ability to display any 
schedule with start and stop times for the calendar year.  Show that 
all calendar entries and schedules are modifiable from any connected 
workstation by an operator with sufficient privilege.


h.  Archival Storage of Data:  Show that data archiving is handled by the 
operator workstation/server, and local trend archiving and display is 
accomplished with BACnet Trend Log objects.


i.  Modification of Trend Log Object Parameters:  Show that an operator 
with sufficient privilege can change the logged data points, sampling 
rate, and trend duration.


j.  Device and Network Management:  Show the following capabilities:


(1) Display of Device Status Information


(2) Display of BACnet Object Information


(3) Silencing Devices that are Transmitting Erroneous Data


(4) Time Synchronization


(5) Remote Device Reinitialization


(6) Backup and Restore Device Programming and Master Database(s)


(7) Configuration Management of Half-Routers, Routers and BBMDs


3.4.9   Execution of Sequence of Operation


Demonstrate that the HVAC system operates properly through the complete 
sequence of operation.  Use read/write property services to globally read 
and modify parameters over the internetwork.


3.4.10   Control Loop Stability and Accuracy


For all control loops tested, give the Government trend graphs of the 
control variable over time, demonstrating that the control loop responds to 
a 20 percent sudden change of the control variable set point without 
excessive overshoot and undershoot.  If the process does not allow a 20 
percent set point change, use the largest change possible.  Show that once 
the new set point is reached, it is stable and maintained.  Control loop 
trend data shall be in real-time with the time between data points 30 
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seconds or less.


3.4.11   Performance Verification Testing Report


Upon successful completion of the PVT, submit a PVT Report to the 
Government and prior to the Government taking use and possession of the 
facility.  Do not submit the report until all problems are corrected and 
successfully re-tested.  The report shall include the annotated PVT Plan 
used during the PVT.  Where problems were identified, explain each problem 
and the corrective action taken.  Include a written certification that the 
installation and testing of the control system is complete and meets all of 
the contract's requirements.


3.5   TRAINING REQUIREMENTS


Provide a qualified instructor (or instructors) with two years minimum 
field experience with the installation and programming of similar BACnet 
DDC systems.  Orient training to the specific systems installed.  
Coordinate training times with the Contracting Officer and BAS Owner after 
receiving approval of the training course documentation.  Training shall 
take place at the job site and/or a nearby Government-furnished location.  
A training day shall occur during normal working hours, last no longer than 
8 hours and include a one-hour break for lunch and two additional 15-minute 
breaks.  The project's approved Controls System Operators Manual shall be 
used as the training text.  The Contractor shall ensure the manuals are 
submitted, approved, and available to hand out to the trainees before the 
start of training.


3.5.1   Training Documentation


Submit training documentation for review 30 days minimum before training.  
Documentation shall include an agenda for each training day, objectives, a 
synopses of each lesson, and the instructor's background and 
qualifications.  The training documentation can be submitted at the same 
time as the project's Controls System Operators Manual.


3.5.2   Phase I Training - Fundamentals


The Phase I training session shall last [one day] [two consecutive days] 
and be conducted in a classroom environment with complete audio-visual aids 
provided by the contractor.  Provide each trainee a printed 8.5 by 11 inch 
hard-copy of all visual aids used.  Upon completion of the Phase I 
Training, each trainee should fully understand the project's DDC system 
fundamentals.  The training session shall include the following:


a.  BACnet fundamentals (objects, services, addressing) and how/where they 
are used on this project


b.  This project's list of control system components


c.  This project's list of points and objects


d.  This project's device and network communication architecture


e.  This project's sequences of control, and:


f.  Alarm capabilities


g.  Trending capabilities
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h.  Troubleshooting communication errors


i.  Troubleshooting hardware errors


3.5.3   Phase II Training - Operation


Provide Phase II Training shortly after completing Phase I Training.  The 
Phase II training session shall last [one day] [two consecutive days] and 
be conducted at the DDC system workstation, at a notebook computer 
connected to the DDC system in the field, and at other site locations as 
necessary.  Upon completion of the Phase II Training, each trainee should 
fully understand the project's DDC system operation.  The training session 
shall include the following:


a.  A walk-through tour of the mechanical system and the installed DDC 
components (controllers, valves, dampers, surge protection, switches, 
thermostats, sensors, etc.)


b.  A discussion of the components and functions at each DDC panel


c.  Logging-in and navigating at each operator interface type


d.  Using each operator interface to find, read, and write to specific 
controllers and objects


e.  Modifying and downloading control program changes


f.  Modifying setpoints


g.  Creating, editing, and viewing trends


h.  Creating, editing, and viewing alarms


i.  Creating, editing, and viewing operating schedules and schedule objects


j.  Backing-up and restoring programming and data bases


k.  Modifying graphic text, backgrounds, dynamic data displays, and links 
to other graphics


l.  Creating new graphics and adding new dynamic data displays and links


m.  Alarm and Event management


n.  Adding and removing network devices


        -- End of Section --
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NNSY Bldg. 0030 Renovations  1321166 
Norfolk Naval Shipyard, Portsmouth, Virginia 


Part 3 
5.0 ROOM REQUIREMENTS 


Office - GS-14 


Space Characteristics 


Function/adjacencies:  Office 
 
Special Dimensions: 
       Ideal Plan Dimensions:  TBD 
       Minimum Ceiling Height:  TBD 
 
Acoustics:  
 
Access: 
 
Number of Occupants: Seating for GS-14 and two guests 
 
Other/Special Requirements:   
 
FF&E Info for Coordination:  
 
FF&E and AV Equipment will be funded separately as a modification to the construction contract.  Infrastructure to support all FF&E 
and AV is included in the construction contract.  Contractor’s Interior Designer to determine FF&E requirements based on in-depth 
interviews with Activity at concept Design workshop (CDW).


Uniformat 
Section 


Description Qty Size Specific Requirements 


C102002 Door, full glazed 1 minimum 3’ x 7’ 
Solid core prefinished stained wood door consistent 
with overall design concept. 


C102007 Door Hardware 1  Lever, flat or brushed finish. 


 Power   For accent Lighting 


C103004 Identifying Devices A.R. A.R 
Room Signage: Indicate the room name for the space 
being entered. Locate at each door to an interior space 


C301003 
Gypsum Wallboard  
Finishes 


A.R.  A.R. Gypsum Wallboard 


C302005 Carpeting AR 24 x 24 Carpet Tile 


C302007  Wall Base Finishes -LF A.R. 4” high rubber base 


C303001 
Acoustical Ceiling Tiles 
& Panels 


A.R 24 x 24 Acoustical ceiling tile 


C304001 Interior  Coatings A.R.  
High performance architectural latex paint, eggshell 
finish on gypsum board or CMU. 


 





