
5.0 GENERAL TECHNICAL REQUIREMENTS <VER>(REV 2.2 - 31 OCT 2012)</VER>

This paragraph contains technical requirements with general applicability to Army facilities.  See also Paragraph 3 
for facility type-specific operational, functional and technical requirements.  Residential or similar grade finishes 
and materials are not acceptable for inclusion in these buildings, unless otherwise specifically allowed.
References to ASHRAE Standard 189.1 are to ASHRAE Standard 189.1-2009 unless otherwise specified in this 
Paragraph.

5.1. SITE PLANNING AND DESIGN

5.1.1. STANDARDS AND CODES:  The site planning and design shall conform to APPLICABLE CRITERIA and 
to paragraph 6, PROJECT SPECIFIC REQUIREMENTS.

5.1.2. SITE SELECTION: Meet the allowable site requirements of ASHRAE Standard 189.1, Section 5.3,
Manadatory Provisions, and either Section 5.4, Prescriptive Option, or Section 5.5, Performance Option; and 
ASHRAE Standard 189.1, Section 10.3.2.1.1, unless otherwise specified by the current Department of Defense 
Minimum Antiterrorism Standards for Buildings, UFC 4-010-01.  

5.1.3. SITE PLANNING OBJECTIVES:  Group buildings in configurations that create a sense of community and 
promote pedestrian use. See Paragraph 3 for additional site planning requirements relating to building functions. 

5.1.3.1. Enclosures and Visual Screens: Provide enclosures and or visual screening devices for Outdoor Utility 
such as dumpsters, emergency generators, transformers, heating, ventilation, and air conditioning units from 
streetscape and courtyard views to limit visual impact.  Enclosures shall be compatible with the building they 
serve and accessible by vehicle. The location of dumpsters can have a significant visual impact and should be 
addressed as part of an overall building design and incorporated in site planning.

5.1.3.2. Dumpster Pads: Where included in the project, dumpster pads shall be concrete (minimum of 8 inches 
thick on 4 inch base course, unless site conditions dictate more conservative requirements) and directly 
accessible by way of a paved service drive or parking lot with adequate overhead clearance for collection 
vehicles. Provide space at dumpster areas for recycling receptacles. Coordinate with Installation on recycling 
receptacle types, sizes and access requirements and provide space at dumpster areas to accommodate them.

5.1.3.3. Vehicular Circulation: Apply design vehicle templates provided by the American Association of State 
Highway and Transportation Officials (AASHTO) to the site design. The passenger car class includes passenger 
cars and light trucks, such as vans and pick-ups. The passenger car template is equivalent to the non-
organizational – privately owned vehicle (POV). The truck class template includes single-unit trucks, recreation 
vehicles, buses, truck tractor-semi-trailer combinations, and trucks or truck tractors with semi-trailers in 
combination with full trailers. Provide vehicle clearances required to meet traffic safety for emergency vehicles, 
service vehicles, and moving vans. Provide required traffic control signage Site entrances and site drive aisles 
shall maximize spacing between drives, incorporate right-angle turns, and limit points of conflict between traffic.    
Design Services Drives to restrict access to unauthorized vehicles by removable bollards, gates, or other barriers 
to meet Anti-Terrorism/Force Protection (ATFP) requirements.  Orient service drives to building entrances other 
than the primary pedestrian entry at the front of the building.

5.1.3.4. Emergency Vehicle Access: Provide Emergency Vehicle Access around the facility and shall be in 
accordance with AT/FP requirements.  Maintain a 33-foot clear zone buffer for emergency vehicles, designed to 
prevent other vehicles from entering the AT/FP standoff to the building.

5.1.3.5. Stormwater Management and Low Impact Design: Employ design and construction strategies (Best 
Management Practices, or BMPs) that reduce stormwater runoff, reduce discharges of polluted water offsite and 
maintain or restore predevelopment hydrology with respect to temperature, rate, volume, quality and duration of 
flow. See “Technical Guidance on Implementing the Stormwater Runoff Requirements for Federal Projects under 
Section 438 of the Energy Independence and Security Act (EISA)” 
(http://www.epa.gov/owow/NPS/lid/section438/pdf/final_sec438_eisa.pdf) and Paragraph 6, PROJECT SPECIFIC 
requirements for additional information. BMPs used to treat runoff must be capable of removing 80% of the 
average annual postdevelopment total suspended solids (TSS) load based on existing monitoring reports. BMPs 
are considered to meet these criteria if:
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(a) They are designed in accordance with standards and specifications from a state or local program that has 
adopted these performance standardsOR

(b) There exists infield performance monitoring data demonstrating compliance with the criteria. Data must 
conform to accepted protocol (e.g., Technology Acceptance Reciprocity Partnership [TARP], Washington State 
Department of Ecology) for BMP monitoring.

(c) In addition, meet the requirements of ASHRAE Standard 189.1, Section 5.3, and either Section 5.4,
Prescriptive Option or Section 5.5 Performance Option for Site Development and UFC 3-210-10.  If any of the 
requirements in this subsection are prohibited by state law, state law shall take precedence but only as to those 
requirements found to be in conflict.

5.1.3.6. Erosion and Sedimentation Control: Meet the requirements of ASHRAE Standard 189.1, Section 10.3.1.3.

5.1.4. EXTERIOR SIGNAGE: Provide exterior signage in accordance with Appendix H, Exterior Signage.
Provide exterior NO SMOKING signage that conveys building and grounds smoking policy. Meet the 
requirements of ASHRAE Standard 189.1, Section 8.3.1.4 (a).

5.1.5. EXISTING UTILITIES:  Base utilities maps and capacities for this site are included as part of this RFP.  
See paragraph 6 for more detailed information.

5.2. SITE ENGINEERING

5.2.1. STANDARDS AND CODES:  The site engineering shall conform to APPLICABLE CRITERIA.

5.2.2. SOILS:  

5.2.2.1. Subsurface Conditions Report: A report has been prepared to characterize the subsurface conditions at 
the project site and is appended to these specifications. The report provides a general overview of the soil and 
geologic conditions with detailed descriptions at discrete boring locations.  The Contractor’s team shall include a 
licensed geotechnical engineer to interpret the report and develop earthwork and foundation recommendations 
and design parameters in which to base the contractor’s design. If any additional subsurface investigation or 
laboratory analysis is required to better characterize the site or develop the final design, the Contractor shall 
perform it under the direction of a licensed geotechnical engineer. There will be no separate payment for the cost 
of additional tests.  If differences between the Contractor’s additional subsurface investigation and the 
government provided soils report or the reasonably expected conditions require material revisions in the design, 
an equitable adjustment may be made, in accordance with the provisions of the Differing Site Conditions clause.  
The basis for the adjustment would be the design and construction appropriate for the conditions described in the 
Government furnished report or the reasonably expected conditions, in comparison with any changes required by 
material differences in the actual conditions encountered, in accordance with the terms of contract clause 
Differing Site Conditions.

5.2.2.2. Geotechnical Evaluation Report: The contractor’s licensed geotechnical engineer shall prepare a final 
geotechnical evaluation report, to be submitted along with the first foundation design submittal, as described in 
Section 01 33 16, Design After Award.

5.2.3. VEHICLE PAVEMENTS: (as applicable to the project)

5.2.3.1. Pavement Requirements: Except in Department of Energy (DOE) Climate Zones 6, 7, and 8, meet 
ASHRAE Standard 189.1, Section 5.3.2.1.   If the project is located in DOE Climate Zones 6, 7, or 8, design 
procedures and materials shall conform to one of the following: 1) the USACE Pavement Transportation 
Computer Assisted Structural Engineering (PCASE) program, 2) American Association of State Highway and 
Transportation Officials (AASHTO) or, 3) the applicable state Department of Transportation standards in which 
the project is located.  See Paragraph 5.2.2.2 and Section 01 33 16 for required information for the Contractor’s 
geotechnical evaluation report.  <WAIVE>Provide underdrain systems for pavement designs over cohesive soil 
subgrades.</WAIVE> The minimum flexible pavement section shall consist of 2 inches of asphalt and 6 inches of 
base or as required by the pavement design, whichever is greater, unless specifically identified by the 
Government to be a gravel road.  Design roads and parking areas for a life expectance of 25 years with normal 
maintenance.  Parking area for tactical vehicles (as applicable to the project) shall be Portland Cement Concrete 
(PCC) rigid pavement design.  For concrete pavements, submit joint layout plan for review and concurrence.  
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Design pavements for military tracked vehicles (as applicable to the project) IAW USACE PCASE.  Traffic 
estimates for each roadway area will be as shown on the drawings or listed in Section 01 10 00 Paragraph 6.4.4.  
Pavement markings and traffic signage in all DOE Climate Zones shall comply with the Installation requirements 
and with the Manual on Uniform Traffic Control Devices. Develop a Transportation Management Plan that meets 
the requirements of ASHRAE Standard 189.1, Section 10.3.2.4.1.

5.2.3.2. Parking Requirements.  This subsection is applicable only to parking lots/areas that permit POV parking: 

(a) General Parking Requirements:  

(1) Design POV parking spaces for the type of vehicles anticipated, but shall be a minimum of 9 ft by 18 ft for 
POVs, except for two wheel vehicles.

(2) Handicap POV parking.  All handicap POV parking lots (where applicable in the facility specific 
requirements) shall meet the ADA and ABA Accessibility Guidelines for accessible parking spaces.

(3) All handicap POV parking lots (where applicable in the facility specific requirements) shall meet the ADA
and ABA Accessibility Guidelines for accessible parking spaces. Design POV parking spaces for the type of 
vehicles anticipated, but shall be a minimum of 9 ft by 18 ft for POVs, except for two wheel vehicles.

(b) Preferred Parking:

<PARKING_OPTION_1>Provide preferred parking for carpools or vanpools for 5% of the total parking spaces.
</PARKING_OPTION_1><PARKING_OPTION_2>For projects that provide parking for less than 5% of full-time 
equivalent (FTE) building occupants: Provide preferred parking for carpools or vanpools, marked as such, for 5% 
of total parking spaces. </PARKING_OPTION_2><PARKING_OPTION_3>Provide no new parking.
</PARKING_OPTION_3><PARKING_OPTION_4>Provide 25% fewer parking spaces than the applicable 
standard listed in the 2003 Institute of Transportation Engineers (ITE) “Parking Generation” study at 
http://www.ite.org. </PARKING_OPTION_4>

(c) Low-Emitting and Fuel Efficient Vehicles: 

<VEHICLE_OPTION_1>Provide preferred parking for low-emitting and fuel-efficient vehicles2 for 5% of the total 
vehicle parking capacity of the site. </VEHICLE_OPTION_1><VEHICLE_OPTION_2>Install alternative-fuel 
fueling stations for 3% of the total vehicle parking capacity of the site. Liquid or gaseous fueling facilities must be
separately ventilated or located outdoors.</VEHICLE_OPTION_2><VEHICLE_OPTION_3>Provide preferred 
parking for low-emitting and fuel-efficient vehicles for 3% of full-time equivalent (FTE) building occupants.  
</VEHICLE_OPTION_3><PARKING_OPTION_3>Not Applicable</PARKING_OPTION_3>

5.2.3.3. Sidewalks: Design the network of walks throughout the complex (where applicable) to facilitate pedestrian 
traffic among facilities, and minimize the need to use vehicles. Incorporate sidewalks to enhance the appearance 
of the site development, while creating a sense of entry at the primary patron entrances to the buildings.  
Minimum sidewalk requirements are in Paragraph 3, where applicable and/or paragraph 6 and/or site plans, 
where applicable. In addition, meet the requirements of ASHRAE Standard 189.1, Section 5.3.2.1.

5.2.4.  CATHODIC PROTECTION:  Provide cathodic protection systems for all underground metallic systems 
and metallic fittings/portions of non-metallic, underground systems, both inside and outside the building 5 foot line
that are subject to corrosion. Coordinate final solutions with the installation to insure an approach that is 
consistent with installation cathodic protection programs.

5.2.5. UTILITIES: See Paragraph 6.4.6 for specific information on ownership of utilities and Paragraph 5.9.3.5
below for utility metering requirements.

5.2.6. PERMITS: The CONTRACTOR shall be responsible for obtaining all permits (local, state and federal) 
required for design and construction of all site features and utilities.

5.2.7. IRRIGATION:  Landscape and irrigation systems, if provided, shall comply with ASHRAE Standard 189.1, 
Section 6.3, Mandatory Provisions, and either Section 6.4, Prescriptive Option, or Section 6.5, Performance 
Option. In addition, meet the requirements of ASHRAE Standard 189.1, Standard 10.3.2.
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an Energy Efficient Economy (ACEEE) annual 
vehicle rating guide.]
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5.2.8. EPA WATERSENSE PRODUCTS AND CONTRACTORS: Except where precluded in this Paragraph or 
by other project requirements, use EPA WaterSense labeled products and irrigation contractors that are certified 
through a WaterSense labeled program where available.

5.3. COMMISSIONING: Execute total building commissioning practices in order to verify performance of 
building components and systems and ensure that Owner Project Requirements (OPR) are met. Adopt and follow 
the requirements of ASHRAE Standard 189.1 Section 10.3.1.2, ASHRAE Guideline 0, ASHRAE Guideline 1.1,
LEED Energy and Atmosphere (EA) Prerequisite 1 and LEED EA Credit 3. Do not use the sampling techniques 
discussed in ASHRAE Guideline 1.1 and in ASHRAE Guideline 0. Commission 100% of the HVAC controls and 
equipment. Commissioning activities shall be consistent with the Pre-Design Phase, Design Phase, Construction 
Phase and Occupancy and Operations Phase. Perform and document a post occupancy system monitoring and 
inspection to review building operation within 12 months after beneficial occupancy. Post occupancy system 
monitoring and inspection results will be used to verify compliance with the Owner’s Project Requirements (OPR), 
to revise and update the Systems Manual and for completion of the Final Commissioning Report.

5.3.1. <COMMISSIONING_OPTION_1>The Government in its capacity as the Commissioning Authority (CxA), 
shall oversee the execution of commissioning process activities to assure the owner’s project requirement are met 
by validating performance of building components and systems. The Government, will provide the 
Commissioning Contractor (CxC). The CxC roles and responsibilities are outlined in the commissioning plan.  The
Design-Build Contractor shall provide for commissioning support in the execution of building commissioning as 
outlined in the D-B Contractor’s commissioning support obligations. Refer to attached commissioning plan, OPR 
and D-B Contractor’s commissioning support obligations for complete description of D-B Contractor’s 
commissioning requirements.  The Contracting Officer’s Representative will act as the Owner’s representative in 
performance of duties spelled out under OWNER in Annex F of ASHRAE Guideline 0. All buildings with Minimum 
LEED Silver requirement will earn LEED Credit EA3 Enhanced 
Commissioning.</COMMISSIONING_OPTION_1><COMMISSIONING_OPTION_2> The Government in its 
capacity as the Commissioning Authority (CxA), shall oversee the execution of commissioning process activities 
to assure the owner project requirements are met. Design-Build Contractor shall provide a certified 
Commissioning Specialist (CxS) as certified by AABC, NEBB, or TABB, with defined roles and responsibilities as 
outlined in - Annex F of ASHRAE Guideline 0 for the CxA.  The CxS shall be contracted through the design 
professionals (i.e., the DOR or their firm(s)) and shall be independent of the design and construction contracts. 
The CxS shall not be an employee of the design professionals (i.e., the DOR or their firm(s)). The CxS will be an 
independent subcontractor and not an employee of the Design-Build Contractor nor an employee or subcontractor 
of any other construction subcontractor on this project. The CxS will communicate and report directly to the 
Government in execution of commissioning activities. The Contracting Officer’s Representative will act as the 
Owner’s representative in performance of duties spelled out under OWNER in Annex F of ASHRAE Guideline 0 
and ASHRAE Guideline 1.1.  All buildings with Minimum LEED Silver requirement will earn LEED Credit EA3 
Enhanced Commissioning. Refer to attached commissioning plan, the OPR and the D-B Contractor’s 
commissioning CxS obligations for a complete description of D-B Contractor’s commissioning requirements.
</COMMISSIONING_OPTION_2><COMMISSIONING_OPTION_3>The Design-Build Contractor shall provide 
the CxA to oversee the execution of commissioning process activities to assure the owner’s project requirement 
are met by validating performance of building components and systems. The Commissioning Authority (CxA) shall 
be certified as a CxA by AABC, NEBB, or TABB, with defined roles and responsibilities as outlined in ASHRAE 
189.1 and Annex F of ASHRAE Guideline 0. The CxA shall be an independent subcontractor and not an 
employee of the Contractor nor an employee or subcontractor of any other construction subcontractor on this 
project. The CxA shall be independent of the design and construction contracts. <LEED3>Although LEED points 
for Enhanced Commissioning will not be allowed under this option, the CxA will provide for and execute LEED 
Enhanced Commissioning. </LEED3><LEED2_2>The CxA will provide for and execute LEED Enhanced 
Commissioning. </LEED2_2>The CxA will communicate and report directly to the Government in execution of 
commissioning activities. The Contracting Officer’s Representative will act as the Owner’s representative in 
performance of duties spelled out under OWNER in Annex F of ASHRAE Guideline 0. 
</COMMISSIONING_OPTION_3>

5.3.2. Plan Development: Meet the requirements for the development of the Maintenance Plan and Service Life 
Plan in ASHRAE Standard 189.1, Section 10.3.2.

5.4. ARCHITECTURE AND INTERIOR DESIGN.
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desired option of which method of 
commissioning execution is to be utilized, omit 
all others]
[IMPORTANT: Consult with PM to review and 
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selected and Owner Project Requirements 
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5.4.1. STANDARDS AND CODES: The architecture and interior design shall conform to APPLICABLE 
CRITERIA.

5.4.2. GENERAL:  Overall architectural goal is to provide a functional, quality, meet expected usable life 
standards, and visually appealing facility that is a source of pride for the installation and delivered within the
available budget and schedule.

5.4.3. MATERIALS AND RESOURCES: Meet ASHRAE Standard 189.1, Section 9.3, Mandatory Provisions, 
and either Section 9.4, Prescriptive Option, or Section 9.5, Performance Option.

5.4.3.1. Construction and Demolition (C&D) Waste Management: Meet the requirements of ASHRAE Standard 
189.1, Section 9.3.1. A waste management plan and waste diversion reports are required, as detailed in Section 
01 57 20.00 10, ENVIRONMENTAL PROTECTION.

5.4.4. COMPUTATION OF AREAS: See APPENDIX Q of this RFP for how to compute gross and net areas of 
the facility(ies).

5.4.5. BUILDING EXTERIOR:  Design buildings to enhance or compliment the visual environment of the 
Installation and reflect a human scale to the facility.  Building entrance should be architecturally defined and easily 
seen. Exterior materials, roof forms, and detailing shall be compatible with the surrounding development and 
adjacent buildings on the Installation and follow locally established architectural themes.  Use durable materials 
that are easy to maintain. Exterior materials colors shall conform to the Installation requirements and if brick or 
stone, have color that is throughout the material. See Paragraph 6 for project specific requirements.  

5.4.5.1. Building Numbers:  Permanently attach exterior signage on two faces of each building indicating the 
assigned building number or address. Building number signage details and locations shall conform to Appendix H, 
Exterior Signage of this RFP. 

5.4.5.2.  Roofs and Exterior Walls:  Meet the requirements of ASHRAE Standard 189.1, Section 5.3, Mandatory 
Provisions, and Section 5.4, Prescriptive Option, or Section 5.5, Performance Option. In addition, if a green roof 
is considered for this project, meet the requirements of ASHRAE Standard 6.2, Mandatory Provisions, and 
Section 6.3, Prescriptive Option, or Section 6.4, Performance Option.

5.4.6. BUILDING INTERIOR

5.4.6.1. Daylighting and Low Emitting Materials: Meet the requirements of ASHRAE Standard 189.1, Section 8.3, 
Mandatory Provisions, and either Section 8.4, Prescriptive Option, or 8.5, Performance Option. In addition, meet 
the daylighting requirements of ASHRAE Standard 189.1, Section 7.3, Mandatory Provisions, and either Section 
7.4, Prescriptive Option, or Section 7.5, Prescriptive Option.

5.4.6.2. Surfaces and Color:

(a) Surfaces:  Appearance retention is the top priority for building and furniture related finishes.  Provide low 
maintenance, easily cleaned room finishes that are commercially standard for the facility occupancy specified, 
unless noted otherwise. In daylit zones, meet the requirements of ASHRAE Standard 189.1 section 8.4.1.  

(b) Color: The color, texture and pattern selections for the finishes of the building shall provide an 
aesthetically pleasing, comfortable, easily maintainable and functional environment for the occupants.  Coordinate
the building colors and finishes for a cohesive design.  Select colors appropriate for the building type.  Use color, 
texture and pattern to path or way find through the building.  Trendy colors that will become dated shall be limited 
to non-permanent finishes such as carpet and paint.  Select finishes with regards to aesthetics, maintenance, 
durability, life safety and image.  Limit the number of similar colors for each material.  Use medium range colors 
for ceramic and porcelain tile grout help hide soiling.  Plastic laminate and solid surface materials shall have 
patterns that are mottled, flecked or speckled.  Coordinate finish colors of fire extinguisher cabinets, receptacle 
bodies and plates, fire alarms / warning lights, emergency lighting, and other miscellaneous items with the 
building interior.  Match color of equipment items on ceilings (speakers, smoke detectors, grills, etc.) to the ceiling 
color.  

5.4.6.3. Builidng Entrance: Meet the requirements of ASHRAE Standard189.1, Section 8.3.1.5.

SAMPLE
ompute gross and net areas of 

SAMPLE
ompute gross and net areas of 

BUILDING EXTERIOR:  Design buildings to enhance or compliment the visual environment of the 

SAMPLE
BUILDING EXTERIOR:  Design buildings to enhance or compliment the visual environment of the 

reflect a human scale to the facility.  Building entrance should be architecturally defined and ea

SAMPLE
reflect a human scale to the facility.  Building entrance should be architecturally defined and easily 

SAMPLE
sily 

xterior materials, roof forms, and detailing shall be compatible with the surrounding development and 

SAMPLE
xterior materials, roof forms, and detailing shall be compatible with the surrounding development and 

adjacent buildings on the Installation and follow locally established architectural themes.  Use durable materials 

SAMPLEadjacent buildings on the Installation and follow locally established architectural themes.  Use durable materials 
requirements

SAMPLErequirements and if brick or 

SAMPLEand if brick or 
for project specific requirements

SAMPLEfor project specific requirements.  

SAMPLE.  

aces of 

SAMPLEaces of each 

SAMPLEeach building indicating the 

SAMPLEbuilding indicating the 
assigned building number or address. Building number signage details and locations shall conform to 

SAMPLEassigned building number or address. Building number signage details and locations shall conform to 

Walls:  Meet the requirements of ASHRAE Standard 189.1, Section 5.3, Mandatory 

SAMPLE
Walls:  Meet the requirements of ASHRAE Standard 189.1, Section 5.3, Mandatory 

SAMPLE
Provisions, and Section 5.4, Prescriptive Option, or Section 5.5, Performance Option.

SAMPLE
Provisions, and Section 5.4, Prescriptive Option, or Section 5.5, Performance Option. In addition, if a green roof 

SAMPLE
In addition, if a green roof 

is considered for this project, meet the requirements of ASHRAE Standard 6.2, Mandatory Provisions, and 

SAMPLE
is considered for this project, meet the requirements of ASHRAE Standard 6.2, Mandatory Provisions, and 

rescriptive Option, or Section 6.4, Performance Option.

SAMPLE
rescriptive Option, or Section 6.4, Performance Option.

Daylighting and Low Emitting Materials: Meet the requirements of ASHRAE Standard 189.1, Section 8.3, 

SAMPLE
Daylighting and Low Emitting Materials: Meet the requirements of ASHRAE Standard 189.1, Section 8.3, 

Section 8.4, Prescriptive Option, or 8.5, Performance Option.

SAMPLE
Section 8.4, Prescriptive Option, or 8.5, Performance Option.

the daylighting requirements of ASHRAE Standard 189.1, Section 7.3, Mandatory Provisions, and 

SAMPLE
the daylighting requirements of ASHRAE Standard 189.1, Section 7.3, Mandatory Provisions, and 
7.4, Prescriptive Option, or Section 7.5, Prescriptive Option.SAMPLE

7.4, Prescriptive Option, or Section 7.5, Prescriptive Option.SAMPLE

Surfaces:  Appearance retention is the top priority for building and furniture related finishes.  Provide low SAMPLE

Surfaces:  Appearance retention is the top priority for building and furniture related finishes.  Provide low 
maintenance, easily cleaned room finishes that are commercially standard for the facility occupancy specified, SAMPLE

maintenance, easily cleaned room finishes that are commercially standard for the facility occupancy specified, SAMPLE

, meet the requirements SAMPLE

, meet the requirements 



5.4.6.4. Signage:  Provide interior signage for overall way finding and life safety requirements.  A comprehensive 
interior plan shall be from one manufacturer.  Include the following sign types:  (1) Lobby Directory, (2) Directional 
Signs; (3) Room Identification Signs; (4) Building Service Signs; (5) Regulatory Signs; (6) Official and Unofficial 
Signs (7) Visual Communication Boards (8) NO SMOKING signage that conveys building smoking policy.  Use of 
emblems or logos may also be incorporated into the signage plan.

5.4.6.5. Window Treatment:  All exterior windows and interior windows are to receive either blinds, mini-blinds or 
roller shades in a color selected by the architect from the manufacturer’s standard range of colors.  Color shall 
compliment building’s design theme.  Maintain uniformity of treatment color and material to the maximum extent 
possible within a building. For all other window treatments and accessories (draperies, curtains, lining, sheers, 
rods, pulls), refer to Attachment A&B.

5.4.6.4.5.4.6.6. Casework:  Unless, otherwise specified, all casework for Cabinetry and cases shall be “custom 
grade”, as described in the AWI Quality Standards

5.4.7. COMPREHENSIVE INTERIOR DESIGN

5.4.7.1. SID and FF&E: Comprehensive Interior Design includes the integration of a Structural Interior Design 
(SID) and a Furniture, Fixtures and Equipment (FF&E) design and package.  SID requires the design, selection 
and coordination of interior finish materials that are integral to or attached to the building structure.  Completion of 
a SID involves the selection and specification of applied finishes for the building’s interior features including, but 
not limited to, walls, floors, ceilings, trims, doors, windows, window treatments, built-in furnishings and installed 
equipment, lighting, and signage.  The SID package includes finish schedules, finish samples and any supporting 
interior elevations, details or plans necessary to communicate the building finish design and build out.  The SID 
also provides basic space planning for the anticipated FF&E requirements in conjunction with the functional layout 
of the building and design issues such as life safety, privacy, acoustics, lighting, ventilation, and accessibility.
See Section 01 33 16 for SID design procedures.

5.4.7.2. FF&E Package: The FF&E design and package includes the design, selection, color coordination and of 
the required furnishing items necessary to meet the functional, operational, sustainability, and aesthetic needs of 
the facility coordinated with the interior finish materials in the SID.  The FF&E package includes the specification, 
procurement documentation, placement plans, ordering and finish information on all freestanding furnishings and 
accessories, and a cost estimate.  Coordinate the selection of furniture style, function and configuration with the 
defined requirements.  Examples of FF&E items include, but are not limited to workstations, seating, files, tables, 
beds, wardrobes, draperies and accessories as well as marker boards, tack boards, and presentation screens.  
Criteria for furniture selection include function and ergonomics, maintenance, durability, sustainability, comfort 
and cost. <UEPH_NO>See Section 01 33 16 for FFE design procedures.</UEPH_NO>

5.5. STRUCTURAL DESIGN

5.5.1. STANDARDS AND CODES: The structural design shall conform to APPLICABLE CRITERIA.

5.5.2. GENERAL:  The structural system must be compatible with the intended functions and components that 
allows for future flexibility and reconfigurations of the interior space. Do not locate columns, for instance, in rooms 
requiring visibility, circulation or open space, including, but not limited to entries, hallways, common areas, 
classrooms, etc. Select an economical structural system based upon facility size, projected load requirements and 
local availability of materials and labor. Base the structural design on accurate, site specific geotechnical 
information and anticipated loads for the building types and geographical location. Consider climate conditions, 
high humidity, industrial atmosphere, saltwater exposure, or other adverse conditions when selecting the type of
cement and admixtures used in concrete, the concrete cover on reinforcing steel, the coatings on structural 
members, expansion joints, the level of corrosion protection, and the structural systems.  Analyze, design and 
detail each building as a complete structural system. Design structural elements to preclude damage to finishes, 
partitions and other frangible, non-structural elements to prevent impaired operability of moveable components; 
and to prevent cladding leakage and roof ponding. Limit deflections of structural members to the allowable of the 
applicable material standard, e.g., ACI, AISC, Brick Industry Association, etc.  When modular units or other pre-
fabricated construction is used or combined with stick-built construction, fully coordinate and integrate the overall 
structural design between the two different or interfacing construction types. If the state that the project is located 
in requires separate, specific licensing for structural engineers (for instance, such as in Florida, California and
others), then the structural engineer designer of record must be registered in that state.
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5.5.3. LOADS:  See Paragraph 3 for facility specific (if applicable) and Paragraph 6 for site and project specific 
structural loading criteria. Unless  otherwise specified in paragraph 6, use Exposure Category C  for wind.  If not 
specified, use Category C unless the Designer of Record can satisfactorily justify another Exposure Category in 
its design analysis based on the facility Master Plan. Submit such exceptions for approval as early as possible 
and prior to the Interim Design Submittal in Section “Design After Award”. Design the ancillary building items, e.g. 
doors, window jambs and connections, overhead architectural features, systems and equipment bracing, ducting, 
piping, etc. for gravity, seismic, lateral loads and  for the requirements of UFC 4-010-01, DOD Minimum 
Antiterrorism Standards for Buildings. Ensure and document that the design of glazed items includes, but is not 
limited to, the following items under the design loads prescribed in UFC 4-010-01:

(a) Supporting members of glazed elements, e.g. window jamb, sill, header

(b) Connections of glazed element to supporting members, e.g. window to header

(c) Connections of supporting members to each other, e.g. header to jamb

(d) Connections of supporting members to structural system, e.g. jamb to foundation.

5.5.4. TERMITE TREATMENT AND GREEN CLEANING: (Except Alaska) Provide termite prevention treatment 
in accordance with Installation and local building code requirements, using licensed chemicals and licensed 
applicator firm. In all States, meet the requirements of ASHRAE Standard 189.1, Section 10.3.2, regarding the 
building Green Cleaning Plan.

5.6. THERMAL PERFORMANCE

5.6.1. STANDARDS AND CODES:  Building construction and thermal insulation for mechanical systems shall 
conform to APPLICABLE CRITERIA. 

5.6.2. BUILDING ENVELOPE SEALING PERFORMANCE REQUIREMENT: Design and construct the building 
envelope for office buildings, office portions of mixed office and open space (e.g., company operations facilities), 
dining, barracks and instructional/training facilities with a continuous air barrier to control air leakage into, or out 
of, the conditioned space that shall meet the requirements of ASHRAE Standard 189.1, Section 7.3, Mandatory 
Provisions, and either Section 7.4, Prescriptive Option, or 7.5, Performance Option.  In addition, meet the 
requirements of ASHRAE Standard 189.1, Sections 10.3.1.4, 10.3.1.5, 10.3.1.6, and 10.3.2 as well as UFC 3-
101-01, Section 3-6. Clearly identify all air barrier components of each envelope assembly on construction 
documents and detail the joints, interconnections and penetrations of the air barrier components. Clearly identify 
the boundary limits of the building air barriers, and of the zone or zones to be tested for building air tightness on 
the drawings. The use of painted interior walls is not an acceptable air barrier method.

5.6.2.1. Air Barrier: The air barrier must be durable to last the anticipated service life of the assembly. Provide a 
motorized damper in the closed position and connected to the fire alarm system to open on call and fail in the 
open position for any fixed open louvers  at elevator shafts. Coordinate the motorized elevator hoistway vent 
damper(s) with the Fire Protection System design in Paragraph 5.10.  Ensure that the damper(s) is accessible to 
facilitate regular inspection and maintenance.

5.6.2.2. Thermal Bridge.  A Thermal Bridge (or cold bridge) occurs when a thermally conductive material (such as 
a metal stud, steel frame or concrete beam, slab or column) penetrates or bypasses the exterior insulation 
system. Design the building envelope to align all insulating elements, ie, the continuous wall insulation, insulated 
glazing, insulated doors from top of footing to bottom of roof deck. Wrap insulation around roof overhangs. 
Disconnect window and door sills from interior construction. Utilize thermally broken window and door frames. 
Provide details to eliminate thermal bridges particularly at floor slabs, roof/wall intersections, steel lintels and relief 
angles, metal through-wall flashings and at building corners.

5.6.2.3. Damper and Control: Close all ventilation or make-up air intakes and exhausts, , etc., when leakage can 
occur during inactive periods. Atrium smoke exhaust and intakes shall only open when activated per IBC and 
other applicable Fire Code requirements.

5.6.2.4. Garages: Compartmentalize garages under buildings by providing air-tight vestibules at building access 
points.
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5.6.2.5. Spaces Under Negative Pressure: Compartmentalize spaces under negative pressure such as boiler 
rooms and provide make-up air for combustion.

5.6.2.6. TESTING, ADJUSTING AND BALANCING: Test and balance air and hydronic systems, using a firm 
certified for testing and balancing by the Associated Air Balance Council (AABC), National Environmental 
Balancing Bureau (NEBB), or the Testing Adjusting, and Balancing Bureau (TABB).  The prime contractor shall 
hire the TAB firm directly, not through a subcontractor.  Perform TAB in accordance with the requirements of the 
standard under which the TAB Firm's qualifications are approved, i.e., AABC MN-1, NEBB TABES, or SMACNA 
HVACTAB unless otherwise specified herein. All recommendations and suggested practices contained in the TAB 
Standard shall be considered mandatory. Use the provisions of the TAB Standard, including checklists, report 
forms, etc., as nearly as practicable to satisfy the Contract requirements. Use the TAB Standard for all aspects of 
TAB, including qualifications for the TAB Firm and Specialist and calibration of TAB instruments. Where the 
instrument manufacturer calibration recommendations are more stringent than those listed in the TAB Standard, 
adhere to the manufacturer's recommendations. All quality assurance provisions of the TAB Standard such as 
performance guarantees shall be part of this contract. For systems or system components not covered in the TAB 
Standard, the TAB Specialist shall develop TAB procedures. Where new procedures, requirements, etc., 
applicable to the Contract requirements have been published or adopted by the body responsible for the TAB 
Standard used (AABC, NEBB, or TABB), the requirements and recommendations contained in these procedures 
and requirements are mandatory. 

5.6.2.7. Performance Criteria and Substantiation: Test the completed building for air tightness in accordance with 
UFC 3-101-01, Section 3-6.3. Submit the qualifications and experience of the testing entity for approval.  
Demonstrate performance of the continuous air barrier for the opaque building envelope by the following tests:

(a)  Air Barrier Quality Control Plan: Develop an Air Barrier Quality Control plan to assure that a competent air 
barrier inspector/specialist inspects the critical components prior to them being concealed.  At a minimum, three 
onsite inspections are required during construction to assure the completeness of the construction and design.

(b)  Notification of Testing: Notify the Government at least three working days prior to the tests to provide the 
Government the opportunity to witness the tests.  Provide the Government written test results confirming the 
results of all tests.

5.7. PLUMBING AND WATER CONSUMING EQUIPMENT

5.7.1. STANDARDS AND CODES: The plumbing system and water consuming equipment shall conform to 
APPLICABLE CRITERIA and ASHRAE Standard 189.1, Section 6.3, Mandatory Provisions, and either Section 
6.4, Prescriptive Option, or Section 6.5, Performance Option. In addition, meet the requirements of ASHRAE 
Standard 189.1, Section 10.3.2.

5.7.2. PRECAUTIONS FOR EXPANSIVE SOILS: Where expansive soils are present, include design features 
for underslab piping systems and underground piping serving chillers, cooling towers, etc, to control forces 
resulting from soil heave.  Some possible solutions include, but are not necessarily limited to, features such as 
flexible expansion joints, slip joints, horizontal offsets with ball joints, or multiple bell and spigot gasketed fittings. 
For structurally supported slabs, suspend piping from the structure with adequate space provided below the pipe 
for the anticipated soil movement.

5.7.3. HOT WATER SYSTEMS: For hot water heating and supply systems, meet the requirements in UFC 3-
420-01 and amendments, and the service water heating requirements of ASHRAE 189.1, Section 7.4.4.

5.7.4. SIZING HOT WATER SYSTEMS:  Unless otherwise specified or directed in Paragraph 3, design in 
accordance with ASHRAE Handbook HVAC Applications, Chapter 49, “Service Water Heating,” UFC 3-420-01 
and amendments, and ASHRAE 189.1, Section 7.4.3.  Size and place equipment so that it is easily accessible 
and removable for repair or replacement.

5.7.5. JANITOR CLOSETS: In janitor spaces/room/closets, provide at minimum, a service sink with heavy duty 
shelf and wall hung mop and broom rack(s).

5.7.6. FLOOR DRAINS: As a minimum, provide floor drains in mechanical rooms and areas, janitor 
spaces/rooms/closets and any other area that requires drainage from fixtures or equipment, drain downs, 
condensate, as necessary.   
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5.7.7. WATER EFFICIENT PLUMBING FIXTURES: Indoor plumbing fixture equipment shall comply with the 
following criteria: ASHRAE 189.1, Section 6.3, Mandatory Provisions, and either Section 6.4, Prescriptive Option, 
or Section 6.5, Performance Option.

5.7.7.1. Water Closets (Toilets): ASHRAE 189.1, Sections 6.3.2.1.a and b. requirements for water closets (toilets) 
shall be as follows: Flushometer valve type: For single flush, maximum flush volume shall be determined in 
accordance with ASME A112.19.2/CSA B45.1 and shall be 1.28 gal (4.8 L). For dual-flush, the effective flush 
volume shall be determined in accordance with ASME A112.19.14 and shall be 1.28 gal (4.8 L).  Water closets 
(toilets)—tank-type: Tank-type water closets shall be certified to the performance criteria of the U.S. EPA 
WaterSense Tank-Type High-Efficiency Toilet Specification and shall have a maximum flush volume of 1.28 gal 
(4.8 L).

5.7.7.2. URINALS: <WATER_URINALS>As required by ASHRAE 189.1, Section 6.3.2.1.c, maximum flush 
volume when determined in accordance with ASME A112.19.2/CSA B45.1 shall be 0.5 gal (1.9 L). 
</WATER_URINALS><NON_WATER_URINALS>Non-water urinals shall comply with ASME A112.19.19 
(vitreous china) or IAPMO Z124.9 (plastic) as appropriate. </NON_WATER_URINALS>

5.7.7.3. PUBLIC LAVATORY FAUCETS: Lavatory faucets in a public setting shall have a maximum flow rate of 
0.5 gallons per minute and be in accordance with ASME A112.18.1/CSA B125.1.

5.7.7.4. PUBLIC METERING SELF-CLOSING FAUCETS: Faucets in a public setting that supply a specific 
amount of water over a given period shall have a maximum water use of 0.25 gallons per cycle and be in 
accordance with ASME A112.18.1/CSA B125.1.

5.7.7.5. PRIVATE LAVATORY FAUCETS: Faucets in a private setting such as barracks, family housing, or 
hospitals shall have a maximum flow rate of 1.5 gallons per minute and be in accordance with ASME 
A112.18.1/CSA B125.1 and shall comply with the performance requirements of the US EPA WaterSense High-
Efficiency Lavatory Faucet Specification.

5.7.7.6. KITCHEN FAUCETS: Kitchen faucets shall have a maximum flow rate of 2.2 gallons per minute and be in 
accordance with ASME A112.18.1/CSA B125.1.

5.7.7.7. Cooling Towers: In addition to the requirements of Subsection 5.7.1. above, conduct a one-time potable 
water analysis, measuring at least the following control parameters, in ppm or mg/l: calcium (Ca); total alkalinity; 
silica (Si); chloride (CI); and conductivity . Calculate the number of cooling tower cycles by dividing the amount of 
each parameter in the condenser water by the amount in the potable makeup water. The maximum acceptable 
levels of the parameters in the condenser water are: Ca (as CaCO3) and Total alkalinity – 1000 ppm; SiO2 –100 
ppm; Cl – 250 ppm; Conductivity – 3500 μS/ml. Limit cooling tower cycles to avoid exceeding maximum values for 
any of these parameters. AND Complete the following: A system to monitor and control microbiological growth is 
recommended; Meter the potable makeup water to the cooling tower and blowdown from the cooling; Blowdown 
must be controlled with a conductivity meter; Report monthly results of the amount of potable water used, 
microbiological levels, blowdown, and corrosion; On cooling towers, install drift eliminators that achieve minimum 
efficiencies of 0.2% for counter-flow systems or 0.5% for cross-flow systems.

5.7.7.8. Drainage Systems: Do not use engineered vent or Sovent® type drainage systems.

5.7.7.9. Pipe Location and Insulation: Where the seasonal design temperature of the cold water entering a 
building is below the seasonal design dew point of the indoor ambient air insulate plumbing piping with a vapor 
barrier type of insulation to prevent condensation. Do not locate water or drainage piping over electrical wiring or 
equipment unless adequate protection against water (including condensation) damage is provided. Insulation 
alone is not adequate protection against condensation. Meet pipe insulation requirements of ASHRAE 189.1, 
Section 7.4.3.11 and Table C-11 of Normative Appendix C.  

5.7.7.10. Pipe Protection During Construction: Cover all drain, waste and vent piping to prevent mortar or 
other debris during such construction activities.

5.8. ELECTRICAL AND TELECOMMUNICATIONS SYSTEMS
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5.8.1. STANDARDS AND CODES: The electrical systems for all facilities shall conform to APPLICABLE 
CRITERIA.

5.8.2. MATERIALS AND EQUIPMENT:  Materials, equipment and devices shall, as a minimum, meet the 
requirements of Underwriters Laboratories (UL) where UL standards are established for those items. Wiring for 
branch circuits shall be copper.  Motors larger than one-half horsepower shall be three phase. All electrical 
systems shall be pre-wired and fully operational unless otherwise indicated. Wall mounted electrical devices 
(power receptacles, communication outlets and CATV outlets) shall have matching colors, mounting heights and 
faceplates.

5.8.3. POWER SERVICE:  Primary service from the base electrical distribution system to the pad-mounted 
transformer and secondary service from the transformer to the building service electrical equipment room shall be 
underground. See paragraph 6 for additional site electrical requirements.

5.8.3.1. Space Capacity: Provide 10% space for future circuit breakers in all panelboards serving residential areas 
of buildings and 15% spaces in all other panelboards.

5.8.4. TELECOMMUNICATION SERVICE: Connect the project's facilities to the Installation 
telecommunications (voice and data) system through the outside plant (OSP) telecommunications underground 
infrastructure cabling system per the I3A Criteria. Connect to the OSP cabling system from each facility main 
cross connect located in the telecommunications room.

5.8.5. LIGHTING:  Comply with the recommendations of the Illumination Engineering Society (IES) and 
requirements of EPAct-2005 and Federal Energy Management Program (FEMP) for lighting products.

5.8.5.1. Interior Lighting:  

(a) Reflective Surfaces:  Coordinate daylighting requirements and interior architectural space surfaces and 
colors with the lighting systems to provide the most energy-efficient workable combinations.

(1) Fluorescent Lighting:  Fluorescent lighting systems shall utilize NEMA premium electronic ballasts and 
high performance fluorescent lamps with a Correlated Color Temperature (CCT) of 4100 Kelvin (K) to 5000 K.
Linear fluorescent and compact fluorescent lamps shall have a Color Rendering Index (CRI) of ≥ 82. All 
fluorescent lamps (compact and linear) shall be reclaimed through a process that captures and properly disposes 
of or recycles the mercury content. Do not use surface mounted luminaires on acoustical tile ceilings. Provide 
outside each building emergency egress door an un-switched emergency egress luminaire controlled by photocell 
or astronomical time clock.  All other emergency egress luminaires shall be controlled the same as non-
emergency luminaires in a shared space during normal (non-emergency) operation.

(2) Solid-State Lighting:  Fixtures shall have a lumen maintenance life expectancy (L70) of  ≥ 36,000 hours, a 
CRI of ≥ 82, and a CCT of 4100 K to 5000 K. Each solid-state fixture model shall be tested in accordance with 
IES LM-79. Test reports shall verify the fixture performance (lumen output, lumen maintenance, power 
consumption, efficacy and color) meets or exceeds the fixture manufactures published data.  Laboratory testing 
shall be completed by a National Voluntary Laboratory Accreditation Program laboratory. Provide a five year 
warranty for fixtures.

(3) Light Level Tuning: Light level tuning is a closed-loop feedback system that measures the illumination 
level in a space and dims the luminaires when the measured level exceeds the target level, thereby saving the 
energy that otherwise would be used to compensate for future light depreciation. Provide a life-cycle cost-benefit 
analysis (LCCA) of light level tuning for all spaces where the general lighting luminaires are equipped with 
dimming ballasts or LED drivers. The LCCA shall follow the methodology contained in 10 CFR 436. Provide light 
level tuning where the LCCA shows it to be life cycle cost effective. 

(4) Lighting Systems and Controls: Lighting systems (including lighting controls, daylighting controls, and 
lighting power density limits) shall comply with the requirements of Section 7.4.6 of ASHRAE Standard 189.1 and 
Section 9 of ANSI/ASHRAE/IES 90.1-2007. Lighting designs shall follow the recommended practices of the IES 
and shall target the recommended illumination levels of the IES.  

(5) Occupancy or Vacancy Sensors: Use occupancy or vacancy sensors to automatically turn off lighting a 
specified time after all occupants leave the space.  The off time shall be user adjustable to 5, 15, or 30 minutes. 
Selection of the sensor type (single or dual technology, wired or wireless) shall be based on the space 
configuration, user functionality and life-cycle cost-benefit analysis.  Single technology solutions shall incorporate 
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signal processing technology that distinguishes between background noise and actual motion without 
automatically changing their sensitivity.

(6) Automated Shading: Automated shading shall be considered in spaces utilizing daylight harvesting to 
maximize the energy savings of the daylighting system.  The shades shall be controlled to reduce glare and 
unwanted heat gain while still allowing natural light to enter the space. When utilizing automated shading consider 
the following :

i. For ease of use and space aesthetics, incorporate the automated shades with the lighting control 
system. 

ii. For maximum energy savings the automated shading system shall predictably position the shades 
based on a combination of time of day, façade direction, and sky conditions. 

iii. For maximum design flexibility and ease of installation, shade system should have the capability to 
address and control each shade individually.   

iv. The shading system shall have a manual override that allows the occupant to temporarily adjust the 
shades to any desired position.  The system shall revert back to automatic control after a specified period 
of time.

(b) Provide a life-cycle cost-benefit analysis (LCCA) of automated shading for all spaces where daylight 
harvesting is provided. The LCCA shall follow the methodology contained in 10 CFR 436.  Provide automated 
shading where the LCCA shows it to be economical.

(1) Scene-Based Dimming: Use scene based dimming in multiple-use areas including auditoriums, 
conference rooms and classrooms.  Also provide scene based dimming in dining rooms and gymnasiums with
multiple functions. One button preset touch recall shall allow multiple zones of light within a space to go to the 
appropriate light levels, known as a scene, for a specific task or use.  Scene based control shall allow the 
integration of AV controls, shading/projection screens and lighting to work seamlessly with one button preset 
touch (i.e. lights dim, projection screen lowers, and shades go down).  

(2) Personal Lighting Control: Personal lighting controls exceeding ASHRAE requirements shall be 
considered.  Personal lighting controls allow users to vary the general light level based on the task at hand.   
Personal control can be achieved by wall mounted controls (hard wired or wireless), Infrared or Radio Frequency 
(RF) wireless devices, or via computer.  Digital addressable ballasts and light emitting diode (LED) drivers allow 
the control flexibility of personal dimming of installed lighting on the occupant’s work area (i.e. dim the luminaire 
over their cubicle to the appropriate light level).  

(3) Wireless and Plug-and-Play Controls: Wireless and plug-and-play lighting controls shall be considered for 
all installations where flexibility is paramount. To avoid interference, wireless products shall communicate in an 
FCC frequency band that does not allow continuous transmissions.

(4) Testing Agent: An independent agent with no less than three years experience in testing of complex 
lighting control systems shall be hired to conduct and certify functional testing of lighting control devices and 
control systems. The testing agent shall not be directly involved in either the design or construction of the project 
and shall certify the installed lighting controls meet or exceed all requirements of ASHRAE Standard 189.1, 
ANSI/ASHRAE/IES Standard 90.1-2007, and all documented performance criteria. The lighting control 
manufacturer’s authorized technical representative may serve as the testing agent. Submit qualifications of the 
testing agent for approval. 

(5) Manufacturer Support:  shall include technical phone support located in the United States. The technical 
phone support shall be available 24 hours a day, 365 days a year.

5.8.5.2. Exterior Lighting Requirements: These requirements apply to exterior lighting illuminating any building, 
site, property, structure, gate, sign, roadway, parking lot, pathway, sidewalk, landscape, structure, etc. that is 
owned, operated by, or constructed to be leased to the Department of the Army.  This includes all Sustainment, 
Restoration, and Modernization (SRM) and Military Construction activities within the United States, its territories, 
and overseas on permanent Active Army installations, Army Reserve Centers, Army National Guard Readiness 
Facilities, and Armed Forces Reserve Centers, regardless of funds source. See Paragraph 6.9 for site specific 
information, if any, on exterior lighting systems. 

(a) General: Exterior lighting technology should be selected based on a balance of energy performance and 
quality of light, while remaining life-cycle cost effective and environmentally responsible.  Exterior lighting systems 
or luminaires selected for use should have demonstrated adherence to quality standards by being recognized by 
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the DesignLights Consortium (reference e), the ENERGY STAR Program, the FEMP or other third-party qualifier 
appropriate to the technology.  Manufacturers should also stand behind their products by providing a Luminaire 
warranty for at least five years or more.  Design teams should carefully consider the occupancy and purpose of 
the lighting requirements and incorporate energy-saving controls, sensors, and the use of bi-level fixtures to 
provide exterior lighting levels only as appropriate and only during the hours of night needed. Other energy-saving 
and lighting quality design considerations include ensuring better uniformity of lighting distribution to required 
levels to reduce over-lighted hotspots and control light trespass outside the area of intended coverage.

(b) Exterior Lighting Performance by Application: Exterior lighting systems should meet, at a minimum, the 
better of the standards below in Table 1 or the DLC Product Qualification Criteria (reference e) or current
ENERGY STAR qualification or FEMP designation requirements.  

(c) General Exterior Lighting: Typically lighting to provide visibility for security and people moving along 
established circulation pathways through an illuminated area to or from a destination.  Examples include 
roadways, parking lots, parking structures, sidewalks, tarmacs, service areas, and secondary exits from buildings.

(d) Architectural Lighting:  Lighting in use where exterior spaces are occupied at night for a functional 
purpose, such as plazas, gas stations, pavilions, or amphitheaters.  Also, for use where a higher quality of light is 
desired, such as building entrances, wall-wash luminaires, illumination of architectural or landscaping features, 
sculpture, displays, exhibits, flags, gates, primary signage, etc.

(e) Exceptions: Where a non-white light color is specifically desired by aesthetic design or a color-specific 
functional requirement (e.g. water feature lighting, entertainment, signal lights, airfield lights, marine wildlife 
protection, etc.), the CRI and CCT range values indicated may not apply. Specialized lighting, such as lighting for 
monitoring systems designed to use non-visible spectrum light, are also exempt from the minimum CRI and CCT 
standards as well.  Luminaires primarily powered by on-site renewable energy (e.g. solar and/or wind) are also 
exempt from the requirements herein.

Table 1 – Minimum Exterior Lighting Performance by Application. These values represent minimum standards 
and do not supersede higher standards that may also be applicable or specified by design.

Application Luminaire 
Efficacy

CRI Nominal CCT 
Ranges

Lamp

Life

General Exterior Lighting 65 65 3000-5700 50,000

Architectural Lighting 50 75 3500-5000 50,000

Units:

Luminaire Efficacy (with complete fixture load including ballast/driver loads) is in lumens per watt
CRI (Color Rendering Index) is a value without units
CCT (Correlated Color Temperature) Range is in Kelvin Temperature
Minimum Lamp Life is in Rated Hours per TM-21  

(f) Life-Cycle Cost Analysis (LCCA) and Renewable Energy Opportunities.  On-site renewable or alternative 
energy power system cost over a 25-year life-cycle should be compared to the cost of the conventional grid-
connection infrastructure, operation and maintenance costs thereof, proper time-of-use grid energy cost with line 
losses and price escalation.  Renewable or alternative energy systems should be used wherever the payback
period less than or equal to the life cycle period.  Design team selections and Value Engineering evaluations are 
to prioritize a reduced total cost of ownership during the full life-cycle period over the first costs of design and 
construction. The LCCA shall follow the methodology contained in 10 CFR 436.

(g) Sustainability and Environmental Impact Reduction.  To meet the mercury-use reduction intent of EISA 
2007 (Reference c) and other sustainability goals,  lighting systems should not contain added mercury in excess 
of 5mg per lamp or 80 picograms per Lumen Hour.  Whenever two or more viable lighting technologies are 
substantially equal in life-cycle cost and performance, preference should be given to the technology with the 
lowest mercury content per Lumen Hour.
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5.8.6. TELECOMMUNICATION SYSTEM: Building telecommunications cabling systems (BCS) and OSP 
telecommunications cabling system shall conform to APPLICABLE CRITERIA, including but not limited to I3A 
Technical Criteria.  An acceptable BCS encompasses, but is not limited to, copper and fiber optic (FO) entrance 
cable, termination equipment, copper and fiber backbone cable, copper and fiber horizontal distribution cable, 
workstation outlets, racks, cable management, patch panels, cable tray, cable ladder, conduits, grounding, and 
labeling.  Items included under OSP infrastructure encompass, but are not limited to, manhole and duct 
infrastructure, copper cable, fiber optic cable, cross connects, terminations, cable vaults, and copper and FO 
entrance cable.

5.8.6.1. Testing: Design, install, label and test all telecommunications systems in accordance with the I3A Criteria
and ANSI/TIA/EIA 568, 569, and 606 standards. A Building Industry Consulting Services International (BICSI) 
Registered Communications Distribution Designer (RCDD) with at least 2 yrs related experience shall develop 
and stamp telecommunications design, and prepare the test plan. See Paragraph 5.9.2.5 for design of 
environmental systems for Telecommunications Rooms.

5.8.6.2. Installation: The installers assigned to the installation of the telecommunications system or any of its 
components shall be regularly and professionally engaged in the business of the application, installation and 
testing of the specified telecommunications systems and equipment. Key personnel; i.e., supervisors and lead 
installers assigned to the installation of this system or any of its components shall be BICSI Registered Cabling 
Installers, Technician Level. Submit documentation of current BICSI certification for each of the key personnel. In 
lieu of BICSI certification, supervisors and installers shall have a minimum of 5 years experience in the installation 
of the specified copper and fiber optic cable and components. They shall have factory or factory approved 
certification from each equipment manufacturer indicating that they are qualified to install and test the provided 
products.

5.8.6.3. End to End Test: Perform a comprehensive end to end test of all circuits to include all copper and fiber 
optic cables upon completion of the BCS and prior to acceptance of the facility. Provide adequate advanced 
notification to the COR to allow COR and Installation personnel attendance The BCS circuits include but are not 
limited to all copper and fiber optic(FO) entrance cables, termination equipment, copper and fiber backbone cable, 
copper and fiber horizontal distribution cable, and workstation outlets. Test in accordance with ANSI/EIA/TIA 568 
standards. Use test instrumentation that meets or exceeds the standard. Submit the official test report to include 
test procedures, parameters tested, values, discrepancies and corrective actions in electronic format. Test and 
accomplish all necessary corrective actions to ensure that the government receives a fully operational, standards 
based, code compliant telecommunications system.

5.8.7. LIGHTNING PROTECTION SYSTEM:  Provide a lightning protection system where recommended by the 
Lightning Risk Assessment of NFPA 780, Annex L.

5.9. HEATING, VENTILATING, AND AIR CONDITIONING

5.9.1. STANDARDS AND CODES: The HVAC system shall conform to APPLICABLE CRITERIA.

5.9.2. DESIGN CONDITIONS:

5.9.2.1. Outdoor and Indoor Calculations and Requirements: Indoor design conditions and load calculations shall 
be in accordance with UFC 3-410-01FA.  Outdoor air and exhaust ventilation requirements for indoor air quality 
shall be in accordance with ASHRAE 62.1-2007. Outdoor design conditions are in UFC 3-410-01FA except that 
weather data is specified in paragraph 6, rather than at the URL (web link) listed in the UFC.

5.9.2.2. Indoor Air Quality: Buildings indoor air quality sytems, thermal comfort, acoustical control, equipment, 
calculation procedures, construction and start-up shall comply with ASHRAE Standard 189.1, Section 8.3, 
Mandatory Provisions, and Section 8.4, Prescriptive Option, and either Section 8.5, Performance Option unless 
otherwise specified in this subsection.

5.9.2.3. Outdoor Air Delivery Monitoring: Spaces Ventilated by Mechanical Systems. Reference Sections 7.4.3.2,
8.3.1.2.1, and 10.3.2, of ASHRAE Standard 189.1.  A densely occupied space is defined as those spaces with a 
design occupant density greater than or equal to 25 people per 1000 ft2 (100m2). 
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5.9.2.4. Environmental Tobacco Smoke: a. Smoking shall not be allowed inside the building. Signage stating such 
shall be posted within 10 ft (3 m) of each building entrance. b. Any exterior designated smoking areas shall be 
located a minimum of 50 ft (7.5 m) away from building entrances, outdoor air intakes, and operable windows. c. 
Section 6.2.9 of  ANSI/ASHRAE Standard 62.1 shall not apply.

5.9.2.5. High Humidity Areas:  Design HVAC systems in geographical areas meeting the definition for high
humidity in UFC 3-410-01FA to comply with the special criteria therein for humid areas.

5.9.2.6. Controls Maintenance: Locate all equipment so that service, adjustment and replacement of controls or 
internal components are readily accessible for easy maintenance.

5.9.2.7. Environmental Requirements for Telecommunications Rooms and Telecommunications Equipment 
Rooms, (including SIPRNET ROOMS, where applicable for specific facility type): Comply with ANSI/EIA/TIA 569
(including applicable Addenda). Maintain environmental conditions at the Class 1 and 2 Recommended Operating 
Environment.  Before being introduced into the room, filter and pre-condition outside air to remove particles with 
the minimum MERV filtration quality shown in the ASHRAE HVAC Applications, Chapter 19. Maintain rooms 
under positive pressure relative to surrounding spaces. Design computer room air conditioning units specifically 
for telecommunications room applications. Build and test units in accordance with the requirements of 
ANSI/ASHRAE Standard 127. A complete air handling system shall provide ventilation, air filtration, cooling and 
dehumidification, humidification (as determined during the design phase), and heating. The system shall be 
independent of other facility HVAC systems and shall be required year round.

5.9.2.8. Fire dampers: dynamic type with a dynamic rating suitable for the maximum air velocity and pressure 
differential to which the damper is subjected. Test each fire damper with the air handling and distribution system 
running.

5.9.3 Utility Meters: Measurement devices with remote communication capability shall be provided to collect 
energy and water consumption data for each energy supply source and water supply source to each facility, 
including gas, water (potable, reclaimed and rainwater), electricity, and distributed energy that exceeds the 
thresholds listed in ASHRAE Standard 189.1.  Meet the requirements of ASHRAE Standard 189.1, Sections 
6.3.3, 7.3.3, 10.3.2 and AR 420-1, Chapter 22.  For Government owned utilities, install meters with remote 
communication capability as well as have a continuous manual reading option.  Water meters shall provide daily 
data and shall record hourly consumption. Gas and electric meters will also provide demand readings based on 
consumption over a maximum of any 15 minute period.  Configure all meters to transmit to a meter data 
management system at least daily even if no receiver for the data is currently available at the time of project 
acceptance.  For privatized utilities, coordinate with the privatization utility(ies) for the proper meter base and 
meter installation. Exception: Renovation or energy projects with programmed costs less than $200,000 shall 
incorporate lower-cost energy monitors when cost effective over the life-cycle of the building following the 
monitoring guidance as detailed in ASHRAE Standard 189.1 Section 7.3.3.

5.9.3.1  Data Storage and Retrieval. The meter data management system shall be capable of electronically 
storing water meter and sub-meter data and creating user reports showing calculated hourly, daily, monthly and 
annual water consumption for each meter and sub-meter and provide alarming notification capabilities as needed.  
In addition, verification of meter operation will be conducted at installation.

5.9.3.2 Evaporative Cooling Sub-metering: For buildings that use evaporative cooling, cooling tower(s), hot water 
makeup systems, or automatic landscape irrigation system(s), separate submeters shall be provided for each 
such application.  Water use data shall be collected at each source (e.g. potable water, reclaimed water, 
rainwater) for any source that exceeds the thresholds of: Potable water- 3,800 L/day (1,000 gal/day); Municipally 
reclaimed water - 3,800 L/day (1,000 gal/day); and Alternate sources of water - 1,900 L/day (500 gal/day).

5.9.3.3 Water Sub-metering: Sub-metering shall also be provided to collect water use data for each of following 
building subsystems, if they are sized above the threshold levels: Cooling towers – Primary flow > 30 L/s (500 
gpm); Evaportative Coolers – Makeup water > 0.04 L/s (0.6 gpm); Steam and hot water boilers - > 50 kW 
(500,000 Btu/h) input; Irrigated landscape area with controllers - > 2500 m2 (25,000 ft2); Any large water using 
process – Consumption > 3,800 L/day (1000 gal/day).
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5.9.3.4 Outdoor Irrigation: Outdoor irrigation shall have smart controllers that will shut off when rainfall is sensed 
(ASHRAE Standard 189.1 paragraph 6.3.1.3 (2011 version)). Outdoor irrigation shall be used only to temporarily 
for plant establishment and shall be removed within a period not to exceed 18 months of installation.

5.9.3.5 Energy Metering: Meters with remote metering capability or automatic meter reading (AMR) capability 
shall be provided to collect energy use data for each supply energy source (e.g. gas, electricity, district steam) to 
the building that exceed thresholds of: Electrical service - > 200 kVA; On-site renewable electric power – All 
systems > 1 kVA (peak); Gas and steam service - >300 kW (1,000,000 Btu/h); Geothermal - >300 kW (1,000,000 
Btu/h0 heating; Solar thermal - >10 kW (30,000 Btu/h).  Utility company service entrance/interval meters are 
allowed to be used provided they are configured for automatic meter reading (AMR) capability. Sub-metering with 
remote metering capability shall be provided to collect energy use data for each subsystem component that meet 
the following thresholds: Chillers/heat pumps - >70 kW (240,000 Btu/h) cooling capacity; Packaged AC units - >
70 kW (240,000 Btu/h) cooling; Fans - > 15 kW (20 hp); Pumps - > 15 kW (20 hp); Cooling towers - > 15 kW (20 
hp); Boilers and other heating equipment - >300 kW (1,000,000 Btu/h) input; General lighting circuits - > 100 kVA; 
Miscellaneous electric loads - > 100 kVA). <BACNET>

5.9.4 BUILDING AUTOMATION SYSTEM: The Building Automation System (BAS) shall be a single complete 
non-proprietary Direct Digital Control (DDC) system for control of the heating, ventilating and air conditioning 
(HVAC) and other building systems. The BAS shall be based on an Open implementation of BACnet using 
ASHRAE 135-2004 exclusively as the communications protocol for communication between DDC Hardware 
devices to allow multi-vendor interoperability.  <UMCS_BACNET>Provide a basewide supervisory monitoring and 
control (M&C) system (often referred to as a Utility Monitoring and Control System – UMCS) as defined in this 
RFP.</UMCS_BACNET><UMCS_INTEGRATE>The building BAS shall include integration to a basewide 
supervisory monitoring and control (M&C) system.</UMCS_INTEGRATE><STANDALONE>The building BAS 
shall include a building management interface.</STANDALONE>

5.9.4.1 The system shall be Open in that it is designed and installed such that the Government or its agents are 
able to perform repair, replacement, upgrades, and expansions of the system without further dependence on the 
original hardware vendor or their agents.  This includes, but is not limited to the following: 

(a) Hardware shall be installed such that individual control equipment can be replaced by similar control 
equipment from other equipment manufacturers with no loss of system functionality.

(b) Necessary documentation (including rights to documentation and data), configuration information, 
configuration tools, application programs (with comments explaining program logic), application source code for 
programmable controllers, drivers, and other software shall be licensed to and remain with the Government such 
that the Government or its agents are able to perform repair, replacement, upgrades, and expansions of the 
system without subsequent or future dependence on the Contractor. 

5.9.4.2 All DDC Hardware shall:

(a) Be connected to a ASHRAE 135 MS/TP control network.

(b) Implement all required  functionality of the application network interface via BACnet objects, properties, 
and services

(c) Shall conform to basewide addressing schemes, particularly with regard to Device ID.

(d) Minimize the use of proprietary BACnet objects and properties

(e) Not use any of the following BACnet services for application control functionality or communication:

(1) AtomicFile or AtomicFileWrite

(2) ConfirmedTextMessage or UnconfirmedTextMessage

(3) ConfirmedPrivateTransfer or UnconfirmedPrivateTransfer

(f) Communicate over the control network via ASHRAE 135 exclusively.

(g) Conform to the BACnet Testing Lab’s Device Implementation Guidelines.

(h) Be capable of responding to Who-Is/I-Am and Who-Has/I-Have service requests.

(i) All settings and parameters used by the application shall be fully configurable:
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(1) to the greatest extent possible, via properties of BACnet objects that can be written to via BACnet 
services.

(2) via properties of BACnet objects that can be written to via BACnet services for the following

(j) Setpoint

(k) Alarm limit

(l) Schedule modification

(m) Trend modification

(1) All other settings and parameters that can not be written to via BACnet services shall be fully configurable via 
either:

(n) Properties of BACnet objects that can be written to with a configuration tool, or

(o) Hardware settings on the controller itself to support the application.

(p) Provide BACnet objects, properties, and services required to support the application and supervisory 
monitoring and control functionality including:

(1) System start/stop and overrides.

(2) Scheduling

(3) Alarming

(4) Trending

(q) To the greatest extent practical, not rely on the control network to perform the application  

(r) Be BTL Listed 

5.9.4.3 Include any device capable of communicating over IEEE 802.3 (Ethernet) in a DIACAP and Certificate of 
Networthiness (CoN) for this installation, regardless of whether the Ethernet connection is active at time of 
installation.  Do not use devices with Ethernet connection capability not included in a DIACAP or without a 
DIACAP or without a CoN shall not be used.

5.9.4.4 Gateways may be used provided that each gateway communicates with and performs protocol translation 
for control hardware controlling one and only one package unit.

5.9.4.5 <UMCS_NO>Not Used</UMCS_NO><UMCS_BACNET>Provide and configure a UMCS meeting the 
following::

(a) The UMCS shall perform supervisory control and monitoring of a base-wide ASHRAE 135 network using 
BACnet/IP (Annex J).

(b) The UMCS shall be <DIACAP_CERT>DIACAP certified</DIACAP_CERT><DIACAP_PART>part of the 
DIACAP certification for the installation’s basewide LAN</DIACAP_PART><DIACAP_PART_CERT>DIACAP 
certified or part of the DIACAP certification for the installation’s basewide LAN</DIACAP_PART_CERT>, have a 
Certificate of Networthiness and shall use the installation’s basewide IP network to provide connectivity between 
building control systems.   DIACAP, Networthiness and access to the IP network shall be coordinated with the 
installation’s IT organization (NEC) and the DPW.  

(c) The UMCS shall include a desktop personal computer with the installation’s standard operating system 
and software packages

(d) The UMCS shall include a 100 Mbps (minimum) IP network installed in one of the following methods:

(1) share existing basewide IT LAN operated by the NEC (IT group).  

(2) use spare existing IT infrastructure to install a physically independent IP network.  

(3) install all new networking.

(4) Any IP network work including access to existing networks shall be coordinated with the installation 
Network Enterprise Center (NEC).
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(e) The monitoring and control (M&C) software shall be a client-server software package that meets the 
profile of a B-OWS as defined in ASHRAE 135 Annex L.  Configure the M&C software shall be configured to 
perform supervisory monitoring and control functions including but not limited to Scheduling, Alarm Handling, 
Alarm Generation, Trending, Report Generation and Electrical Peak Demand Limiting as specified for systems 
integrated as specified below.  The software shall be expandable in both number of points and number of clients 
supported in order to support system expansion.  In addition:

(1) It shall provide multiple levels of password protection.

(2) It shall be capable of handling alarms by providing an alarm notification via a pop-up to a user display, 
printing to a printer, sending an email and sending a numeric page.

(3) It shall include a <WEBBASED>web based</WEBBASED> Graphical User Interface which allows for 
hierarchical graphical navigation between systems, graphical representations of systems, access to real-time data 
for systems, ability to override points in a system, and access to all supervisory monitoring and control functions.  
Each system display shall clearly distinguish between the following point data types and information: Real-time 
data, User-entered data, Overridden or operator-disabled points, Devices in alarm (unacknowledged), and Out-of-
range, bad, or missing data.  The software shall allow the user to create, modify, and delete displays and graphic 
symbols.  Data on graphics page shall be no more than 10 seconds behind real time.

(f) Provide a BACnet object browser tool.  This software shall be capable of fully browsing, discovering (via 
Who-Has/I-Have and Who-Is/I-Am services), and displaying in a tree-view structure all BACnet devices on the 
BACnet internetwork.  The BACnet object browser shall also be capable of reading and writing (where supported 
by the remote device) any property of any object of any device on the internetwork.</UMCS_BACNET>

5.9.4.6 <UMCS_INTEGRATE_NO>Not Used</UMCS_INTEGRATE_NO><UMCS_INTEGRATE>Perform all 
necessary actions needed to fully integrate the ASHRAE 135-based building control system to the UMCS.  These 
actions include but are not limited to:

(a) Install BACnet MS/TP-to-IP routers and/or BACnet/IP Broadcast Management Devices (BBMD) in 
accordance with ASHRAE 135 Annex J as needed to connect the building control network to the UMCS IP 
network. Devices shall be capable of configuration via DHCP and Write-Broadcast-Distribution-Table messages 
but shall not rely on these services for configuration.  All communication between the UMCS and building 
networks shall be via BACnet/IP and in accordance with ASHRAE 135. Any IP network work including access to 
existing networks shall be coordinated with the installation Network Enterprise Center (NEC).

(b) Configure M&C Software functionality including: graphical pages for System Graphic Displays including 
overrides, alarm handling, scheduling, trends for critical values needing long-term or permanent monitoring via 
trends, and demand limiting.

(c) Configure M&C software to provide hierarchically arranged screens to allow operator to configure (via 
BACnet services to the appropriate objects) all devices on the installation BACnet internetwork.  The following 
adjustments shall be supported:

(1) Setpoints

(2) Alarm limits

(3) Schedules

(4) Trends

This requirement is separate from and in addition to the requirement to provide all necessary programming and 
configuration software.</UMCS_INTEGRATE>

5.9.4.7 <UMCS_INTEGRATE_NO>Not Used</UMCS_INTEGRATE_NO><UMCS_INTEGRATE>Perform all 
necessary actions needed to integrate legacy systems to the UMCS.  Configure M&C Software functionality 
including: graphical pages for System Graphic Displays including overrides, alarm handling, scheduling, trends for 
critical values needing long-term or permanent monitoring via trends, and demand limiting.  Integration may be via 
drivers in the M&C Software or hardware gateways may be provided.  Where hardware gateways are provided, 
include all hardware, software, software licenses, and configuration tools required for gateway operation, 
modification, and maintenance.   Configure software driver or a hardware gateway to support M&C software 
functionality as listed above. </UMCS_INTEGRATE>
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5.9.4.8 Provide the following to the Government for review prior to acceptance of the system:

(a) The latest version of all software including source code for application software (for programmable 
controllers), software licenses, and user manuals required to program, configure and operate the system.

(b) Points Schedule drawing that shows every DDC Hardware device.  The Points Schedule shall contain the 
following information as a minimum for each device:

(1) Device ID and network address (MS/TP network and MAC address, or IP address).

(2) Input and Output Objects including Name, Type, Description, and relevant supported or required 
Properties.

(3) Hardware I/O, including Type (AI, AO, BI, BO) and Description.

(4) Alarm information including alarm limits and BACnet device IDs, object IDs, and property information.

(5) Supervisory control information including BACnet device IDs, object IDs, and properties for trending and 
overrides.

(6) Objects and Properties needed for device configuration.

(7) Device IDs and objects (where applicable) of remote devices and objects that communicate with the 
given Device (e.g. clients and servers for BACnet services used by the given device). 

(8) Example Points Schedules are available at: https://eko.usace.army.mil/fa/besc/

(c) Riser diagram of the network showing all network cabling and hardware.  Label hardware with BACnet 
Device IDs, BACnet network addresses, network names, and locations.

(d) A consolidated list of all Device IDs.

(e) Control System Schematic diagram and Sequence of Operation for each controlled system.

(f) Operation and Maintenance Instructions including procedures for system start-up, operation and shut-
down, a routine maintenance checklist, and a qualified service organization list.

(g) Quality Control (QC) checklist (below) completed by the Contractor's Chief Quality Control (QC) 
Representative 
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Table 5-1: QC Checklist

<INTEGRATE>

</INTEGRATE><UMCS_BACNET>
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</UMCS_BACNET><STANDALONE>

</STANDALONE><NONE>
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</UMCS_BACNET><STANDALONE>

SAMPLE
</UMCS_BACNET><STANDALONE>

SAMPLE

SAMPLE



</NONE>

5.9.4.9 Perform a Performance Verification Test (PVT) under Government supervision prior to system 
acceptance.  During the PVT, demonstrate that the system performs as specified, including but not limited to 
demonstrating that the system is Open and correctly performs the Sequences of Operation.

5.9.4.10 Provide a 1 year unconditional warranty on the installed system and on all service call work. The 
warranty shall include labor and material necessary to restore the equipment involved in the initial service call to a 
fully operable condition.

5.9.4.11 Provide training at the project site on the installed building system, including all commissioned 
systems and equipment (ASHRAE Standard 189.1, Section 10.3.1.2), <UMCS_BACNET>and 
UMCS</UMCS_BACNET>.  Upon completion of this training each student, using appropriate documentation, 
should be able to start the system, operate the system, recover the system after a failure, perform routine 
maintenance and describe the specific hardware, architecture and operation of the system.  
<UMCS_BACNET>Operation of the UMCS includes but is not limited to 
• Configuring and managing alarms
• Configuring schedules
• Creation and modification of trends
• Creation of reports
• Performing operator overrides. </UMCS_BACNET></BACNET><LONWORKS>

5.9.4 BUILDING AUTOMATION SYSTEM.  Provide a Building Automation System consisting of a building 
control network <NEW>, a Utility Monitoring and Control System (UMCS) </NEW><NEW_LNS_NONLNS>, and 
integrate the building control network into the UMCS </NEW_LNS_NONLNS><STANDALONE_LON> and a 
building management interface to provide a building-level graphical user interface </STANDALONE_LON>as 
specified. 

The building control network shall be a single complete non-proprietary Direct Digital Control (DDC) system for 
control of the heating, ventilating and air conditioning (HVAC) systems as specified herein. The building control 
network shall be an Open implementation of LONWORKS® technology using ANSI/EIA 709.1B as the only 
communications protocol and use only LonMark Standard Network Variable Types (SNVTs), as defined in the 
LonMark® Resource Files, for communication between DDC Hardware devices to allow multi-vendor 
interoperability.  
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<NEW>The UMCS shall use the IP network to perform supervisory control and monitoring of a ANSI/CEA-709.1B 
(LonWorks) network using LonWorks Network Services (LNS).   The UMCS shall communicate with building 
control systems using ANSI/CEA-852 only.</NEW>

5.9.4.1 The building automation system shall be open in that it is designed and installed such that the 
Government or its agents are able to perform repair, replacement, upgrades, and expansions of the system 
without further dependence on the original Contractor.  This includes, but is not limited to the following: 

(a) Install hardware such that individual control equipment can be replaced by similar control equipment from 
other equipment manufacturers with no loss of system functionality.

(b) Necessary documentation (including rights to documentation and data), configuration information, 
configuration tools, programs, drivers, and other software shall be licensed to and otherwise remain with the 
Government such that the Government or its agents are able to perform repair, replacement, upgrades, and 
expansions of the system without subsequent or future dependence on the Contractor.

5.9.4.2 All DDC Hardware shall:

(a) Be connected to a TP/FT-10 ANSI/EIA 709.3 control network.

(b) Communicate over the control network via ANSI/EIA 709.1B exclusively.

(c) Communicate with other DDC hardware using only SNVTs

(d) Conform to the LonMark® Interoperability Guidelines.

(e) Be locally powered; link power (over the control network) is not acceptable.

(f) Be fully configurable via standard or user-defined configuration parameter types (SCPT or UCPT), 
standard network variable type (SNVT) network configuration inputs (nci), or hardware settings on the controller 
itself to support the application.   All settings and parameters used by the application shall be configurable via 
standard or user-defined configuration parameter types (SCPT or UCPT), standard network variable type (SNVT) 
network configuration inputs (nci), or hardware settings on the controller itself

(g) Provide input and output SNVTs required to support monitoring and control (including but not limited to 
scheduling, alarming, trending and overrides) of the application. Required SNVTs include but are not limited to: 
SNVT outputs for all hardware I/O, SNVT outputs for all setpoints and SNVT inputs for override of setpoints.   

(h) To the greatest extent practical, not rely on the control network to perform the application.

5.9.4.3 Controllers shall be Application Specific Controllers whenever an ASC suitable for the application exists.  
When an ASC suitable for the application does not exist use programmable controllers or multiple application 
specific controllers.

5.9.4.4 Application Specific Controllers shall be LonMark Certified whenever a LonMark Certified ASC suitable for 
the application exists.  For example, VAV controllers must be LonMark certified.

5.9.4.5 Application Specific Controllers (ASCs) shall be configurable via an LNS plug-in whenever t an ASC with 
an LNS plug-in suitable for the application exists. 

5.9.4.6 Each scheduled system shall accept a network variable of type SNVT_occupancy and shall use this 
network variable to determine the occupancy mode.  If the system has not received a value to this network 
variable for more than 60 minutes it shall default to <CONFIG_OCC>a configured occupancy 
schedule</CONFIG_OCC><OCC_MODE>the occupied mode</OCC_MODE>. 

5.9.4.7 Gateways may be used provided that each gateway communicates with and performs protocol translation 
for control hardware controlling one and only one package unit.

5.9.4.8 <NEW_NO>Not Used</NEW_NO><NEW>Provide a supervisory “Utility Monitoring and Control System” 
(UMCS) which meets the following requirements:

(a) The UMCS shall perform supervisory control and monitoring of a base-wide ANSI/CEA-709.1B 
(LonWorks) network using LonWorks Network Services (LNS).
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(b) The UMCS shall be <DIACAP_CERT>DIACAP certified</DIACAP_CERT><DIACAP_PART>part of the 
DIACAP certification for the installation’s basewide LAN</DIACAP_PART> <DIACAP_PART_CERT>DIACAP 
certified or part of the DIACAP certification for the installation’s basewide LAN</DIACAP_PART_CERT> have a 
Certificate of Networthiness and shall use the installation’s basewide IP network to provide connectivity between 
building control systems.   DIACAP, Networthiness and access to the IP network shall be coordinated with the 
installation’s IT organization (NEC) and the DPW.

(c) The UMCS monitoring and control (M&C) software shall be a LonWorks Network Services (LNS)-
compatible client-server software package that performs supervisory monitoring and control functions including 
but not limited to Scheduling, Alarm Handling, Alarm Generation, Trending, Report Generation and Electrical 
Peak Demand Limiting.  The software shall be expandable in both number of points and number of clients 
supported in order to support system expansion.  The M&C Software may include drivers to other (non-
ANSI/CEA-709.1B) protocols.

(d) The software shall be capable of scheduling SNVTs such that it can change the value of a SNVT 
according to an internal schedule.

(e) The software shall be capable of handling alarms by providing an alarm notification via a pop-up to a user 
display, printing to a printer, sending an email and sending a numeric page.

(f) The system shall include a <WEBBASED>web based</WEBBASED> Graphical User Interface which 
allows for hierarchical graphical navigation between systems, graphical representations of systems, access to 
real-time data for systems, ability to override points in a system, and access to all supervisory monitoring and 
control functions.  Each system display shall clearly distinguish between the following point data types and 
information: Real-time data, User-entered data, Overridden or operator-disabled points, Devices in alarm 
(unacknowledged), and Out-of-range, bad, or missing data.  The software shall allow the user to create, modify, 
and delete displays and graphic symbols.  Data on graphics pages shall be no more than 10 seconds behind real 
time.

(g) Provide a network configuration tool.  This software shall use LonWorks Network Services (LNS) for all 
network configuration and management of ANSI/CEA-709.1B devices, be capable of executing LNS plug-ins, and 
be capable of performing network database reconstruction of an ANSI/CEA-709.1B control network.</NEW>

5.9.4.9 <NEW_LNS_NONLNS_NO>Not Used</NEW_LNS_NONLNS_NO><NEW_LNS_NONLNS>Perform all 
necessary actions needed to fully integrate the building control system.  These actions include but are not limited 
to:

(a) Configure M&C Software functionality including: graphical pages for System Graphic Displays including 
overrides, alarm handling, scheduling, trends for critical values needing long-term or permanent monitoring via 
trends, and demand limiting.  </NEW_LNS_NONLNS><NEW_LNS>

(b) Install IP routers or ANSI/CEA-852 routers as needed to connect the building control network to the 
UMCS IP network. Routers shall be capable of configuration via DHCP and use of an ANSI/CEA-852 
configuration server but shall not rely on these services for configuration. All communication between the UMCS 
and building networks shall be via the ANSI/CEA-709.1B protocol over the IP network in accordance with 
ANSI/CEA-852.</NEW_LNS>

5.9.4.10 Provide the following to the Government for review prior to acceptance of the system:

(a) The latest version of all software and user manuals required to program, configure and operate the 
system.

(b) Points Schedule drawing that shows every DDC Hardware device.  The Points Schedule shall contain the 
following information as a minimum:

(1) Device address and NodeID.

(2) Input and Output SNVTs including SNVT Name, Type and Description.

(3) Hardware I/O, including Type (AI, AO, BI, BO) and Description.

(4) Alarm information including alarm limits and SNVT information.

(5) Supervisory control information including SNVTs for trending and overrides.
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(6) Configuration parameters (for devices without LNS plug-ins) Example Points Schedules are available at 
https://eko.usace.army.mil/fa/besc/

(c) Riser diagram of the network showing all network cabling and hardware.  Label hardware with ANSI.CEA-
709.1 addresses<NEW_LNS_NONLNS>, IP addresses, and network names</NEW_LNS_NONLNS>. 

(d) Control System Schematic diagram and Sequence of Operation for each HVAC system.

(e) Operation and Maintenance Instructions including procedures for system start-up, operation and shut-
down, a routine maintenance checklist, and a qualified service organization list.

(f) LONWORKS® Network Services (LNS®) database for the completed system.

(g) Quality Control (QC) checklist (below) completed by the Contractor's Chief Quality Control (QC) 
Representative 

Table 5-1: QC Checklist
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</NONLNS>

5.9.4.11 Perform a Performance Verification Test (PVT) under Government supervision prior to system 
acceptance.  During the PVT demonstrate that the system performs as specified, including but not limited to 
demonstrating that the system is Open and correctly performs the Sequences of Operation.

5.9.4.12 Provide a 1 year unconditional warranty on the installed system and on all service call work. The 
warranty shall include labor and material necessary to restore the equipment involved in the initial service call to a 
fully operable condition.

5.9.4.13 Provide training at the project site on the installed building system, including all commissioned 
systems and equipment (ASHRAE Standard 189.1, Section 10.3.1.2), <UMCS_BACNET>and 
UMCS</UMCS_BACNET>. Upon completion of this training each student, using appropriate documentation, 
should be able to start the system, operate the system, recover the system after a failure, perform routine 
maintenance and describe the specific hardware, architecture and operation of the system.  
<UMCS_BACNET>Operation of the UMCS includes but is not limited to 

(a) Configuring and managing alarms

(b) Configuring schedules

(c) Creation and modification of trends

(d) Creation of reports

(e) Performing operator overrides. </UMCS_BACNET></LONWORKS>

5.10 ENERGY CONSERVATION  

5.10.1 ENERGY EFFICIENCY:  The building(s), including the envelope(s), HVAC systems, service water 
heating, power, and lighting systems, shall meet, at a minimum, the Mandatory Provisions in Section 7.3 and 
either the Prescriptive Option in Section 7.4 or the Performance Option in Section 7.5 of ASHRAE Standard 
189.1.  ASHRAE 189.1 is the minimum requirement that incorporates by reference the requirements of ASHRAE 
Standard 90.1-2007 and shall be used as the project baseline for life-cycle cost comparisons.  A LCCA is not 
required on the baseline project. Substantiation requirements are defined in Section 01 33 16, Design After 
Award and ASHRAE Standard 189.1, Section 10.3.2.  Exception 1: The on-site renewable energy systems 
included in ASHRAE Standard 189.1, Section 7.4.1.1 are not required.

5.10.1.1  Minimum Energy Consumption: The building, including the building envelope, HVAC systems, service 
water heating, power, lighting systems and process and plug loads shall achieve an energy consumption that is a 
minimum of 30% below the consumption of a baseline building meeting the minimum requirements of 
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ANSI/ASHRAE/IESNA Standard 90.1-2007 and that is life cycle cost effective. Energy calculation methodologies 
and substantiation requirements are defined in Section 01 33 16, Design After Award. A LCCA is required.

5.10.1.2 EISA 2007 Requirement: Design the building to achieve the maximum possible fossil fuel-generated 
energy consumption reduction based on the requirements of EISA 2007 Section 433 that is life cycle cost 
effective. A LCCA is required.

5.10.1.3 LCCA: Where a LCCA is required, an incremental LCCA shall be completed for all energy efficiency or 
conservation features provided in excess of the baseline to ensure the payback period is no greater than the 
lesser of 40 years or the projected life of the facility.  Equipment procurement, fuel, maintenance, repair, 
replacement, and any other quantifiable benefits and costs are to be included in the LCCA.  The LCCA will be 
documented and made part of the design analysis.  The LCCA shall follow the methodology contained in 10 CFR 
436.

5.10.2 EnergyStar AND FEMP PRODUCTS: The heating, ventilation, and air conditioning shall comply with 
Section 6 of ANSI/ASHRAE/IESNA 90.1-2007 and Section 7.4.2.1.b of ASHRAE Standard 189.1, including the 
Normative Appendix C of ASHRAE Standard 189.1 with the following modification: Purchase Energy Star 
products, except use FEMP designated products where FEMP is applicable to the product type. The term “Energy 
Star” means a product that is rated for energy efficiency under an Energy Star program. The term “FEMP 
designated” means a product that is designated under the Federal Energy Management Program of the 
Department of Energy as being among the highest 25 percent of equivalent products for energy efficiency.  For 
projects located OCONUS the products listed in ASHRAE Standard 189.1, Section 7.4.7, shall have an 
equipment efficiency that is equivalent or greater than the criteria required to achieve the ENERGY STAR label or 
meets or exceeds the equivalent of FEMP designated efficiency requirements. 

5.10.3 SOLAR HOT WATER HEATING: Design and construct all new construction projects with an average 
daily non-industrial hot water requirement of 50 gallons or more, and located in an area shown on the NREL solar 
radiation maps (http://www.nrel.gov.gis.solar.html) as receiving an annual average of 4kWh/m2/day or more to 
provide a minimum of 30 percent of the facility’s hot water demand by solar water heating.  Waste heat 
harvesting, integrated co-generation systems, or a combination thereof may be used in lieu of solar water heating 
where they achieve equivalent energy savings, as documented in the project’s design analysis and 
commissioning analysis.  

5.10.4 WATER USED FOR HEATING AND COOLING: Meet the requirements of ASHRAE 189.1 Section 
6.3.2.3 – HVAC Systems and Equipment and Section 6.4.2.1 – Cooling Towers. When potable water is used to 
improve a building’s energy efficiency, employ life-cycle cost effective water conservation measures per 
requirements of EPAct 2005 Section 109.  This includes potable water used for both domestic and process 
purposes.

5.10.5 RENEWABLE ENERGY: See Paragraph 6, PROJECT SPECIFIC REQUIREMENTS for renewable 
energy requirements for this project.

5.10.6 FUNDAMENTAL REFRIGERANT MANAGEMENT: Meet the requirements of ASHRAE Standard 189.1, 
Section 9.3.3.

5.11 FIRE PROTECTION

5.11.2 STANDARDS AND CODES Provide the fire protection system conforming to APPLICABLE CRITERIA.

5.11.3 INSPECTION AND TESTING: Inspect and test all fire suppression equipment and systems, fire pumps, 
fire alarm and detection systems and mass notification systems in accordance with the applicable NFPA 
standards.  The fire protection engineer of record shall witness final tests.  The fire protection engineer of record 
shall certify that the equipment and systems are fully operational and meet the contract requirements.  Two weeks 
prior to each final test, the contractor shall notify, in writing, the installation fire department and the installation 
public work representative of the test and invite them to witness the test.

5.11.4 FIRE EXTINGUISHER CABINETS:  Provide fire extinguisher cabinets and locations for hanging portable 
fire extinguishers in accordance with NFPA 10 Standard for Portable Fire Extinguishers. The Government will 
furnish and install portable fire extinguishers, which are personal property, not real property installed equipment.
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5.11.5 FIRE ALARM AND DETECTION SYSTEM:  Required fire alarm and detection systems shall be the 
addressable type.  Fire alarm initiating devices, such as smoke detectors, heat detectors and manual pull stations 
shall be addressable.  When the system is in alarm condition, the system shall annunciate the type and location of 
each alarm initiating device.  Sprinkler water flow alarms shall be zoned by building and by floor.  Supervisory 
alarm initiating devices, such as valve supervisory switches, fire pump running alarm, low-air pressure on dry 
sprinkler system, etc. shall be zoned by type and by room location.

5.11.6 ROOF ACCESS:  Paragraph 2-9 of UFC 3-600-01 Fire Protection for Facilities will be modified in the next 
update to that UFC. Pending revision, comply with roof access and stairway requirements in accordance with the 
International Building Code.  Where roof access is required by the IBC or other criteria, comply with UFC 4-010-
01, Anti-Terrorist Force Protection, Standard 14. "Roof Access".

5.11.7 FIRE PROTECTION ENGINEER QUALIFICATIONS: In accordance with UFC 3-600-01, FIRE 
PROTECTION ENGINEERING FOR FACILITIES, the fire protection engineer of record shall be a registered 
professional engineer (P.E.) who has passed the fire protection engineering written examination administered by 
the National Council of Examiners for Engineering and Surveys (NCEES), or a registered P.E. in a related 
engineering discipline with a minimum of 5 years experience, dedicated to fire protection engineering that can be 
verified with documentation.

5.12 SUSTAINABLE DESIGN

5.12.1 STANDARDS: Sustainable design shall conform to APPLICABLE CRITERIA. See Paragraph 6, 
PROJECT-SPECIFIC REQUIREMENTS for which version of LEED applies to this project, however, this project 
shall achieve a minimum of LEED Silver Certification by Green Building Certification Institute (GBCI). Each 
building must individually comply with the requirements of paragraphs ENERGY CONSERVATION and 
PLUMBING AND WATER CONSUMING EQUIPMENT. The project must earn the points associated with 
compliance with paragraph 5.10, ENERGY CONSERVATION,of this RFP.

5.12.2 In accordance with the National Defense Appropriations Acto fo 2012, Section 2830, the contractor will 
not be compensated for any expenses associated with the express intent to obtain LEED certification above the 
SILVER level.  It is recognized that competitive best balue proposal details and requirements cited else where in 
this document and supporting documents may provide for features which allow for a certification higher than 
SILVER to be obtained.  Whether to achieve a future marketing advantage or for toher purposes, the contractor 
may obtain LEED GOLD or PLATINUM certification(s) provided that achieving such certification imposes no 
additional cost to the government.

5.12.25.12.3 CONSTRUCTION WASTE MANAGEMENT:  A minimum of 60% of non hazardous construction 
and demolition waste material generated prior to the issuance of the final certificate of occupancy shall be 
diverted from discposal in landfills and incinerators by recycling and/or reuse. Reuse includes donation of 
materials to charitable organization, salvage of existing materials onsite, and packaging materials returned to the 
manufacturer, shipper, or other source that will reuse the packaging in future shipments. Excavated soil and land 
clearing debris shall not be included in the calculation.  Calculations are allowed to be done by either weight or 
volume, but shall be consistent throughout.  Specific area(s) on the construction site shall be designated for 
collection of recyclable and reusable materials.  Off-site storage and sorting of materials shall be allowed.  
Civersion efforts shall be tracked throughout the construction process.

5.12.35.12.4 LEED INNOVATION AND DESIGN AND REGIONAL PRIORITY CREDITS: LEED Innovation and 
Design (ID) credits are acceptable only if they are supported by formal written approval by GBCI (either published 
in USGBC Innovation and Design Credit Catalog or accompanied by a formal ruling from GBCI). LEED ID and RP 
credits that require any Owner actions or commitments are acceptable only when Owner commitment is indicated 
in paragraph PROJECT-SPECIFIC REQUIREMENTS or Appendix LEED Project Credit Guidance. 

5.12.45.12.5 DOCUMENTATION FOR CERTIFICATION: All LEED Prerequisite and Credit documentation 
shall be provided to GBCI and the Owner (if requested) in addition to any other documentation requirements  
Online documentation shall be uploaded to GBCI and updated at each phase of the project.  

5.13 SECURITY (ANTI-TERRORISM STANDARDS): Unless otherwise specified in Project Specific 
Requirements, only the minimum protective measures as specified by the current Department of Defense 
Minimum Antiterrorism Standards for Buildings, UFC 4-010-01, are required for this project. The element of those 
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standards that has the most significant impact on project planning is providing protection against explosives 
effects.  That protection can either be achieved using conventional construction (including specific window 
requirements) in conjunction with establishing relatively large standoff distances to parking, roadways, and 
installation perimeters or through building hardening, which will allow lesser standoff distances.  Even with the 
latter, the minimum standoff distances cannot be encroached upon.  These setbacks will establish the maximum 
buildable area.  All standards in Appendix B of UFC 4-010-01 must be followed and as many of the 
recommendations in Appendix C that can reasonably be accommodated should be included.  The facility 
requirements listed in these specifications assume that the minimum standoff distances can be met, permitting 
conventional construction.  Lesser standoff distances (with specific minimums) are not desired, however can be 
provided, but will require structural hardening for the building.  See Project Specific Requirements for project 
specific siting constraints.  The following list highlights the major points but the detailed requirements as 
presented in Appendix B of UFC 4-010-01 must be followed. 

(a) Standoff distance from roads, parking and installation perimeter; and/or structural blast mitigation

(b) Blast resistant windows and skylights, including glazing, frames, anchors, and supports

(c) Progressive collapse resistance for all facilities 3 stories or higher.  Unless determined otherwise by the 
Installation and noted in paragraphs 3 or 6, the building shall be considered to have areas of uncontrolled public 
access when designing for progressive collapse.

(d) Mass notification system (shall also conform to UFC 4-021-01, Mass Notification Systems)

(e) For facilities with mailrooms (see Paragraph 3 for applicability)  – mailrooms have separate HVAC 
systems and are sealed from rest of building 
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