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SECTION 01010 
SUMMARY OF WORK 


 
PART 1 GENERAL 
 
1.1 Provide all materials, equipment, and labor to perform demolition and 


construction work for the complete renovation of a 17,900 square feet open office 
on the second floor in Building 1099 at Arnold Engineering Development Center, 
Arnold Air Force Base, Tennessee. Perform work in two phases as per drawings. 
The extent of the work is contained in the drawings and specifications. Major 
items of work include, but are not limited to, the following: 


 
A. Relocating personnel and furnishings prior to renovating and return to area 


when renovation is complete. 
 
B. Selective demolition. 
 
C. Provide and repair interior walls. 
 
D. Provide HVAC. 
 
E. Provide plumbing modifications 
 
F. Provide lighting and power. Provide power and communication for system 


furniture and partitions (furniture provided by another contractor). 
 
G. Upgrade sprinkler system. 
 
H. Provide suspended acoustical ceiling. 
 
I. Paint interior walls and door frames. 
 
J. Provide toilet partitions. 
 
K. Provide kitchenette. 
 
L. Floor finish. 
 
M. Provide one each Monaco Fire Alarm Panel (M2 with 30 Class A zones), 


conduit, wiring, and other materials to provide coverage for the entire 
facility, with battery backup for 24 hours standby operation followed by 10 
minutes in alarm condition. 


 
N. Remove the existing Autocall fire alarm control panel and reroute wiring to 


centralized Monaco Fire Alarm Panel. 
 
O. Provide fire alarm smoke detector in Plenum. 
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P. Other incidental tasks and repair necessary to complete the work as 
required by the specifications and drawings. 


 
1.2 CODES AND STANDARDS 
 


A. AEDC Safety Standard*: 
1. A6 with Supplement User and Subcontractor Safety (Mandatory 


Documents/Submittals), 2005. 
2. B1 Master Work Permit, 2005. 
3. B2 Logout Tagout – LOTO, 2004. 
4. B10 Safety Signs, Markers, and Tags, 2002. 
5. D8 Portable Power Tools, 2002. 
6 D9 Fixed and Portable Ladders, 2004. 
7. D10 Scaffolds, 2002. 
8. E18 Managing Wastes Containing Chemical or 


Petroleum Products, 2005. 
9. F2 Eye and Face Protection, 2002. 
10. F5 Annex A Hazardous Noise and Hearing Conservation, 


2001. 
11. F6 Fall Protection, 2004. 
12. F8 Hand Protection, 2002. 
13. F9 Head Protection, 2003. 
14. F10 Foot Protection, 2004. 


 
* The Government representative will furnish a copy of this Safety Standard to the 
contractor upon request. 
 


B. Air Force Federal Acquisition Regulation (AFFARS): 
1. 5352.223-9000 Elimination of Use of Class I Ozone Depleting 


Substances (ODS), April 2003. 
 
C. Code of Federal Regulations (CFR): 


1. 29 CFR 1926.1101 Asbestos, 2004. 
2. 40 CFR 261 Identification and Listing of Hazardous Waste, 


2004. 
3. 40 CFR 370 EPA Hazardous Chemical Reporting and 


Community Right to Know Requirement, 2004. 
 


4. U. S. Army Corp of Engineers (CoE) Standard: 
1. EM 385-1-1 Safety and Health Requirements Manual, 2003. 


 
1.3 RECORD (AS-BUILT) DRAWINGS 
 


A. Provide electronic copy of the drawings (red-line) in AutoCAD 2005 or 
newer version to accurately show as-built conditions during the progress of 
the job. Show all changes, additions, and deviations from the original 
drawings. If no changes occur, furnish certification to that effect. Submit to 
the Contracting Officer for approval prior to applying for final payment. 
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1.4 DEFINITIONS 
 


A. Certain terms used in the contract documents are defined in the following 
paragraphs. Definitions and explanations contained in this section are not 
complete, but are general for the work to the extent that they are not stated 
more explicitly in another element of the contract documents. 
1. Furnish. The term "furnish" means to supply and deliver to the project 


site, ready for unloading, unpacking, assembly, installation, and similar 
operations. 


2. Install. The term "install" describes operations at the project site, 
including the actual unloading, unpacking, assembly, erection, placing, 
anchoring, applying, working to dimensions, finishing, curing, 
protecting, cleaning, and similar operations. 


3. Provide. The term "provide" means "provide complete in place"; that is, 
"furnish and install.” 


4. Indicated. Where "as indicated" or words of similar import are used, it 
shall be understood that the reference is made to the drawings 
accompanying this contract unless stated otherwise. 


 
1.5 JOB CONDITIONS 
 


A. Plan and execute this project in a manner to minimize downtime. Furnish 
new components and devices, complete, with all necessary materials for 
installation to meet this objective. Schedule all work in advance with the 
Government representative. 


 
B. Schedule any disruptions of power or cooling in Room 209 two weeks in 


advance with the Government representative. 
 
C. Place all sanitary waste from lunches in local area dumpsters. 


 
1.6 ASBESTOS PRODUCTS 
 


A. Do not use products or materials that contain asbestos on this project 
except as expressly authorized by the Contracting Officer. If no substitutes 
for asbestos products are available, and the Contracting Officer approves 
the use of asbestos products, highlight and detail their exact location on the 
drawings and identify their location in the field following 29 CFR 1926.1101 
guidelines. 


 
1.7 HAZARDOUS WASTE 
 


A. Where hazardous waste (as identified in 40 CFR 261) is generated, follow 
the procedures in AEDC Safety Standard E18, Chemical and Petroleum 
Products Waste Management, for storing and turning in hazardous waste. 
These procedures include the requirement to complete Forms GC-565 and 
GC-1337, which will be furnished by the Government representative. 







10836 


ANZY0400361 01010-4 


 
1.8 DISALLOWED PRODUCTS 
 


A. Do not use products or materials that contain lead, chromium, mercury, 
cadmium, silver, barium, or arsenic on this project except as expressly 
authorized by the Contracting Officer. If no substitutes for products 
containing the listed materials are available, and the Contracting Officer 
approves the use of products containing the listed materials, highlight and 
detail their exact location on the drawings. 


 
1.9 ELIMINATION OF ODS 
 


A. The use of Class I ozone depleting substances (ODS) is prohibited. 
Reference text of AFFARS clause 5352.223-9000 (April 2003). 


 
1.12 SAFETY REQUIREMENTS:  
 


A. All work shall be accomplished in compliance with AEDC Safety Standards 
A6 with supplement, B1, B2, D8, D9, D10, F2, F5, F6, F8, F9, and F10. 
Provide a safety and health program in compliance with CoE EM 385-1-1. 


 
 
1.13. SECURITY REQUIREMENTS 
 


A. Advise prospective bidders that failure to comply with established security 
rules and procedures while on the property of Arnold Air Force Base could 
result in disbarment from the base. The work is not being done in a secure, 
classified area. 


 
1.10 HAZARDOUS MATERIAL IDENTIFICATION AND MATERIAL SAFETY DATA 
 


A. The following procedures shall be followed to meet 40 CFR 370, EPA 
Hazardous Chemical Reporting and Community Right to Know 
Requirement. 
1. Procedures: 


a. The contractor shall provide information on the hazardous materials 
he brings on AEDC property prior to beginning on-site work. 
Hazardous materials may include solvents, paints, adhesives, 
acids, or any other substance which could be included within the 
definitions in paragraph 2. 


b. The information required is: 
1) Company name, point of contact, and phone number. 
2) Brief statement indicating how the hazardous material will be 


used within the scope of the contract. 
3) List of all hazardous materials to be used (product name, 


manufacturer’s name, and address). 
4) Amount of each material to be stored on site and where it will 


be stored. 
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5) Where the product Material Safety Data Sheets (MSDS) will be 
maintained. 


c. All unused product is the responsibility of the contractor and shall 
be removed from AEDC property at the completion of the project. 


d. The contractor shall coordinate with the Government representative 
and the Hazardous Waste Operations Group (454-3628) if any 
hazardous waste is to be generated. 


2. Definitions 
a. Hazard communication standard. A chemical right-to-know law 


under OSHA that requires chemical manufacturers and importers to 
assess the hazards of chemicals they make or import and to 
distribute this information to inform workers of the hazards 
associated with these chemicals. This written information is a 
Material Safety Data Sheet (MSDS). 


b. Hazard classes. Hazardous materials that have been grouped into 
classes by the Department of Transportation (DOT). These classes 
include explosives, flammables, oxidizers and organic peroxides, 
compress gases, corrosives, and poisons. 


c. Hazardous material. Any substance that may be harmful when 
used. Specific substances have been designated as hazardous 
under the Clean Water Act, the Resource and Conservation and 
Recovery Act, and the hazardous air pollutants under the Clean Air 
Act. 


d. Hazardous waste. Any waste that may cause or significantly 
contribute to serious illness or death or that may pose a substantial 
threat to human health or the environment, if not properly managed. 
Hazardous wastes may be solids, liquids, semi-solids, or 
compressed gases. 


 
 
 


END OF SECTION 
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SECTION 01060 
REGULATORY REQUIREMENTS 


 
PART 1 GENERAL 
 
1.1 This section lists regulations, codes, and standards which specify procedural and 


administrative requirements imposed upon the work. 
 
1.2 The contractor shall comply with provisions of the following documents to the extent 


referenced herein. 
 


A. Government documents: 
1. AEDC Safety Standards*: 


a. A6 with Supplement User and Subcontractor Safety (Mandatory 
Documents/Submittals), 2005. 


b. B1 Master Work Permit, 2005. 
c. B2 Logout Tagout – LOTO, 2004. 
d. B10 Safety Signs, Markers, and Tags, 2002. 
e. D8 Portable Power Tools, 2002. 
f D9 Portable Ladders, 2004. 
g. D10 Scaffolds, 2002. 
h. E18 Managing Wastes Containing Chemical or 


Petroleum Products, 2005. 
i. F2 Eye and Face Protection, 2002. 
j. F5 Annex A Hazardous Noise and Hearing Conservation, 


2001. 
k. F6 Fall/Restraint Protection, 2004. 
l. F8 Hand Protection, 2002. 
m. F9 Head Protection, 2003. 
n. F10 Foot Protection, 2004. 


 
*   The Government representative will furnish a copy of these Safety Standards to the 
contractor upon request. 
 


2. Air Force Federal Acquisition Regulations (AFFARS): 
a. 5352.223-9000 Elimination of Use of Class I Ozone Depleting 


Substances (ODS), April 2003. 
3. Code of Federal Regulations (CFR): 


a. 29 CFR 1926.1101 Asbestos, 2004. 
b. 40 CFR 261 Identification and Listing of Hazardous Wastes, 


2004. 
c. 40 CFR 370 EPA Hazardous Chemical Reporting and 


Community Right to Know Requirement, 2004. 
4. Navy Facilities Engineering Command (NAVY) Standard: 


a. A-A-60003-97 Partitions, Toilet, Complete. 
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5. U. S. Army Corp of Engineers (CoE) Standard: 
a. EM 385-1-1 Safety and Health Requirements Manual, 


2003. 
 
B. Non-Government documents: 


1. Associated Air Balancing Council (AABC) Standard: 
a. MN-1-89 National Standards. 


2. Air-Conditioning and Refrigeration Institute (ARI) Standards: 
a. 410-01 Forced-Circulation Air-Cooling and Air-Heating 


Coils. 
3. American Society of Mechanical Engineers (ASME) Standards: 


a. B16.1-98 Cast Iron Pipe Flanges and Flanged Fittings, 
Classes 25, 125, and 250. 


b. B16.3-98 Malleable Iron Threaded Fittings, Classes 150 
and 300. 


c. B16.18-01 Cast Copper Alloy Solder Joint Pressure 
Fittings. 


d. B16.22-01 Wrought Copper and Copper Alloy Solder Joint 
Pressure Fittings. 


e. B16.23-02 Cast Copper Alloy Solder Joint Drainage 
Fittings. 


f. B16.25-03 Buttwelding Ends. 
g. B31.9-96 Building Services Piping. 


4. American Society of Mechanical Engineers Boiler & Pressure Vessel Code 
(ASME B&PVC) Standard: 
a. SEC VIII-04 Pressure Vessels Constructed of Carbon and 


Low Alloy Steels. 
b. SEC IX-99 Welding and Brazing Qualifications Non-


Interfiled. 
5. American Society for Testing and Materials (ASTM) Standards: 


a. A53-04 Pipe, Steel, Black and Hot-Dipped, Zinc-coated 
Welded and Seamless. 


b. A234-04 Piping Fittings of Wrought Carbon Steel and 
Alloy Steel for Moderate and High 
Temperatures Service. 


c. A666-03 Standard Specification for Annealed or Cold-
Worked Austenitic Stainless Steel Sheet, Strip, 
Plate, and Flat Bar. 


d. B8-04 Concentric-Lay-Stranded Copper Conductors, 
Hard, Medium-Hard, or Soft. 


e. B32-04 Solder Metal. 
f. B43-04 Seamless Red Brass Pipe, Standard Sizes. 
g. B88-03 Seamless Copper Water Tube. 
h. B209-04 Aluminum and Aluminum-Alloy Sheet and 


Plate. 
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i. C11-04 Standard Terminology Relating to Gypsum and 
Related Building Materials and Systems. 


j. C177-04 Steady-State Heat Flux Measurements and 
Thermal Transmission Properties by Means of 
the Guarded-Hot-Plate Apparatus. 


k. C335-04 Steady-State Heat Transfer Properties of 
Horizontal Pipe Insulation. 


l. C475-02 Joint Compound and Joint Tape for Finishing 
Gypsum Board. 


m. C518-04 Steady-State Thermal Transmission Properties 
by Means of the Heat Flow Meter Apparatus. 


n. C534-03 Preformed Flexible Elastomeric Cellular 
Thermal Insulation in Sheet and Tubular Form. 


o. C553-02 Mineral Fiber Blanket Thermal Insulation for 
Commercial and Industrial Applications. 


p. C635-04 Manufacture, Performance, and Testing of 
Metal Suspension Systems for Acoustical Tile 
and Lay-in Panel Ceilings. 


q. C636-04 Installation of Metal Ceiling Suspension 
Systems for Acoustical Tile and Lay-in Panels. 


r. C834-00 Latex Sealants. 
s. C840-04 Application and Finishing of Gypsum Board. 
t. C920-02 Elastomeric Joint Sealants. 
u. C921-03 Jacket Materials for Thermal Insulation. 
v. C1396-04 Specification for Gypsum Board. 
w. D16-03 Paint, Related Coatings, Materials, and 


Applications. 
x. D1056-00 Flexible Cellular Materials-Sponge or 


Expanded Rubber. 
y. E84-05 Surface Burning Characteristics of Building 


Materials. 
z. E96-00 Water Vapor Transmission of Materials. 
aa. E119-00 Fire Tests of Building Construction and 


Materials. 
bb. E648-04 Critical Radiant Flux of Floor-Covering 


Systems Using A Radiant Heat Energy Source. 
cc. E662-03 Specific Optical Density of Smoke Generated 


by Solid Materials. 
dd. E1264-98 Acoustical Ceiling Products. 
ee. F1066-04 Vinyl Composition Floor Tile. 


6. American Welding Society (AWS) Standards: 
a. A5.8-04 Filler Metals for Brazing and Brace Welding. 
b. D1.1-04 Structural Welding Code – Steel. 


7. Builders Hardware Manufacturer's Association (BHMA) Standard: 
a. A156.9-03 Cabinet Hardware. 
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8. Carpet and Rug Institute (CRI) Standard: 
a. 104-02 Standard for Installation of Commercial Carpet. 


9. Cast Iron Soil Pipe Institute (CISPI) Standard: 
a. 301-90 Hubless Cast Iron Soil Pipe and Fittings for 


Sanitary and Storm Drain, Waste and Vent 
Piping Applications. 


10. International Code Council (ICC) Standard: 
a. A117.1-03 Accessible and Useable Buildings and 


Facilities. 
11. International Electrical Testing Association (NETA) Standard: 


a. Acceptance-03 Acceptance Testing Specifications for 
Electrical Power Distribution Equipment and 
Systems. 


12. Kitchen Cabinet Manufacturers Association (KCMA) Standard: 
a. A161.1-00 Performance and Construction Standard for 


Kitchen and Vanity Cabinets. 
13. National Environmental Balancing Bureau (NEBB) Standard: 


a. Chapter 8-94 S & V Report Forms. 
14. National Electrical Manufacturers Association (NEMA) Standards: 


a. 250-03 Enclosures for Electrical Equipment (1000 Volt 
Maximum). 


b. AB 1-02 Molded-Case Circuit Breakers, Molded Case 
Switches, and Circuit-Breaker Enclosures. 


b. ICS 6-01 Industrial Control and Systems Enclosures. 
c. PB 1-00 Panelboards. 
d. PB 1.1-02 General Instructions for Proper Installation, 


Operation, and Maintenance of Panelboards 
Rated 600 Volts or Less. 


e. WD 1-99 General Requirements for Wiring Devices. 
f. WD 6-02 Wiring Devices- Dimensional Specifications. 
g. VE 1-02 Metal Cable Tray Systems. 
h. VE 2-01 Metal Cable Tray Installation Guidelines. 


15. National Fire Protection Association (NFPA) Standards: 
a. 13-02 Installation of Sprinkler Systems. 
b. 24-02 Installation of Private Fire Service Mains and 


Their Appurtenances. 
c. 70-05 National Electrical Code (NEC). 
d. 70E-04 Electrical Safety in the Workplace. 
e. 72-02 National Fire Alarm Code. 
f. 90A-02 Installation of Air-Conditioning and Ventilating 


Systems. 
g. 101-03 Life Safety Code. 
h. 253-00 Critical Radiant Flux for Floor Covering 


Systems Using a Radiant Heat Energy Source. 
16. Southern Building Code Congress International (SBCCI) Standard: 


a. Standard Plumbing Code, 1991. 
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17. Sheet Metal and Air Conditioning Contractors' National Association 
(SMACNA): 
a. HVAC Duct Construction Standards Metal and Flexible, 1997. 
b. HVAC Systems Testing, Adjusting, and Balancing, 2002. 


18. Telecommunications Industry Association/Electronic Industries Alliance 
(TIA/EIA) Standards: 
a. 568-B.2-01 Commercial Building Telecommunications 


Cabling Standard. 
b. 568-B.3-00 Optical Fiber Cabling Components Standard. 
c. 569-B-04 Commercial Building Standard for 


Telecommunications Pathways and Spaces. 
d. 606-02 Telecommunications Infrastructure. 


19. Underwriters Laboratories, Inc. (UL) Standards: 
a. 1-05 Flexible Metal Conduit. 
b. 6-04 Rigid Metal Conduit. 
c. 33-04 Heat Responsive Links for Fire-Protection 


Service.  
d. 50-03 Enclosures for Electrical Equipment. 
e. 98-04 Enclosed and Dead-Front Switches. 
f. 181-03 Factory-Made Air Ducts and Air Connectors. 
g. 198E-88 Class R Fuses. 
h. 360-03 Liquid-Tight Flexible Steel Conduit. 
i. 489-04 Molded-Case Circuit Breakers, Molded-Case 


Switches, and Circuit-Breaker Enclosures. 
j. 498-04 Attachment Plugs and Receptacles. 
k. 514A-04 Metallic Outlet Boxes. 
l. 514B-04 Conduit, Tubing, and Cable Fitings. 
m. 555-02 Fire Dampers. 
n. 555S-03 Smoke Dampers. 
o. 723-03 Surface Burning Characteristics of Building 


Materials. 
p. 797-04 Electrical Metallic Tubing Steel. 
q. 916-04 Energy Management Equipment. 
r. 1581-03 Electrical Wires, Cables, and Flexible Cords. 


 
C. Drawings: 


1. LET32253 Renovate OPS Center Office Areas, Bldg 1099 Second Floor. 
 39 sheets 


 
 
 


END OF SECTION 
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SECTION 01340 
SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES 


 
PART 1 GENERAL 
 
1.1 DESCRIPTION OF REQUIREMENTS. This section specifies procedural 


requirements for non-administrative submittals, including shop drawings, product 
data, samples, and other miscellaneous work-related submittals. These 
submittals are required to amplify, expand, and coordinate other information 
contained in the contract. Non-work-related submittals are addressed elsewhere 
in the contract rather than in the specification and may include items such as: 
contract progress schedule, permits, payment applications, performance and 
payment bonds, insurance certificates, and progress reports. 


 
A. Shop drawings. These are technical drawings and data specially prepared 


for this project including fabrication and installation drawings, setting and 
seaming diagrams, and coordination drawings (for use on-site). 


 
B. Product data. This data includes standard printed information on 


manufactured products that has not been specially prepared for this 
project, including manufacturers' product specifications and installation 
instructions, standard color charts, catalog cuts, standard wiring diagrams, 
and standard product operating and maintenance manuals. 


 
C. Samples. These are physical examples of work, including swatches 


showing color, texture, and pattern; color-range sets; and units of work to 
be used for independent inspection and testing. 


 
D. Miscellaneous submittals. These are work-related, non-administrative 


submittals that do not fit in the three previous categories, including the 
following: 
1. Maintenance agreements. 
2. Survey data and reports. 
3. Project photographs. 
4. Record drawings (as-built drawings). 
5. Field measurement data. 
6. Operating and maintenance manuals. 
7. Keys and other security protection devices. 
8. Maintenance tools and spare parts. 
9. Overrun or maintenance stock. 
10. Qualification certificates. 


 
1.2 SUBMITTAL PROCEDURES 
 


A. Coordination. Coordinate the preparation and processing of submittals 
with the performance of the work. Coordinate each submittal with other 
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submittals and related activities, such as testing, purchasing, fabricating, 
and delivering, that require sequential activity. 


 
B. Listing. At the end of this section is a summarized listing of the submittals 


required for the work. The listing is included for the convenience of users 
of the contract documents. 


 
C. Transmittal timing. Prepare and transmit each submittal to the Contracting 


Officer sufficiently in advance of the scheduled performance of related 
work and other applicable activities. Transmit different kinds of submittals 
for the same unit of work so that processing will not be delayed by the 
Government's need to review submittals concurrently for coordination. 


 
D. Review time. Allow sufficient time so that contract performance will not be 


delayed as a result of the time required to properly process submittals, 
including time for re-submittals, if necessary. Allow 10 working days for 
initial Government processing of each submittal. No extension of time will 
be authorized because of the contractor's failure to transmit submittals to 
the Government sufficiently in advance of the work. 


 
E. "Approval" submittals. Submittals requiring approval by the Contracting 


Officer are so designated in the applicable sections and the submittal list 
at the end of this section. When brand names or equal are specified, any 
"equal" submitted will require approval. Any submittal requesting a 
deviation will require approval. Do not install any equipment or material 
requiring approval submittals until approvals are received from the 
Contracting Officer. The Government will status receipt or approval of all 
submittal requirements in the last two columns. 


 
F. "Information only" submittals. Submittals not requiring the Contracting 


Officer's approval are considered to be "information only" submittals. 
 
1.3 SPECIFIC SUBMITTAL REQUIREMENTS. Submittal requirements for individual 


units of work are specified in the applicable specification section. Except as 
otherwise indicated in the individual sections, comply with the following 
requirements for each type of submittal. 


 
A. Shop drawings. Information required on shop drawings includes 


dimensions, identification of specific products and materials which are 
included in the work, compliance with specified standards, and notations 
of coordination requirements with other work. Provide special notations of 
dimensions that have been established by field measurements. Highlight, 
encircle, or otherwise indicate deviations from the contract documents on 
the shop drawings. Furnish one reproducible and four copies. 
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B. Product data. General information required specifically as product data 
includes manufacturers' standard printed recommendations for application 
and use, compliance with recognized standards of trade associations and 
testing agencies, the application of their labels and seals (if any), special 
notation of dimensions which have been verified by way of field 
measurement, and special coordination requirements for interfacing the 
material, product, or system with other work. Furnish four copies. 


 
C. Samples. Submit samples for the Contracting Officer's visual review of 


general kind, color, pattern, and texture for a final check of the 
coordination of these characteristics with other related elements of the 
work and for quality control comparison of these characteristics between 
the final sample submittal and the actual work as it is delivered and 
installed. 


 
D. Miscellaneous submittals. These submittals include the following: 


1. Inspection and test reports. Furnish three copies of such reports. 
2. Record drawings. 
3. Operating and maintenance data. Furnish three bound copies of 


operating data and maintenance manuals. 
4. Materials and tools. Refer to individual sections of the specification 


for required quantities of spare parts, extra and overrun stock, 
maintenance tools and devices, keys, and similar physical units to 
be submitted. 


5. Certifications, reports, instructions, and lists. Furnish three copies 
of such submittals. 


 
1.4 REQUIRED SUBMITTALS 
 
No. Section Reference Submittal Description App Info 
1 01010 para 1.3A Record Drawings X  
2 07840 para 1.2A Manufacturer's Installation Instructions  X 
3 07840 para 1.2B Product Data X  
4 07900 para 1.3A Product Data X  
5 09510 para 1.4A Product Data X  
6 09510 para 1.4B Samples X  
7 09650 para 1.4A Product Data X  
8 09650 para 1.4B Substituted Proprietary Brands Materials and 


Color Samples 
X  


9 09685 para 1.3A Samples X  
10 09685 para 1.3B Carpet Reclamation Program Certification  X 
11 09720 para 1.3A Product Data X  
12 09720 para 1.3B Samples X  
13 09720 para 1.3C Test Reports X  


 
Table I. Required submittal list - Continued 
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No. Section Reference Submittal Description App Info 
14 09900 para 1.4A Product Data X  
15 09900 para 1.4B Samples X  
16 10160 para 1.3A Shop Drawings X  
17 10160 para 1.3B Product Data X  
18 10160 para 1.3C Samples X  
19 10160 para 1.3D Manufacturer’s Installation Instructions  X 
20 12355 para 1.3A Shop Drawings X  
21 12355 para 1.3B Product Data X  
22 12355 para 1.3C Samples X  
23 13910 para 1.4A Shop Drawings- X  
24 13910 para 1.4B Product Data X  
25 15105 para 1.5A Welders Certification and Qualifications of Weld 


Procedures 
X  


26 15105 para 1.5B Test Reports X  
27 15105 para 1.5C Product Data X  
28 15120 para 1.3A Product Data X  
29 15260 para 1.4A Product Data X  
30 15290 para 1.4A Product Data X  
31 15290 para 1.4B Manufacturer's Installation Instructions  X 
32 15440 para 1.4A Product Data X  
33 15440 para 1.4B Maintenance Data X  
34 15830 para 1.2A Product Data X  
35 15830 para 1.2B Manufacturer’s Installation Instructions  X 
36 15830 para 1.2C Manufacturer’s Certifications X  
37 15830 para 1.2D Operation and Maintenance Data  X 
38 15936 para 1.2A Product Data X  
39 15955 para 1.2A Manufacturer's Literature  X  
40 15955 para 1.2B Control Installer Shop Drawings X  
41 15955 para 1.2C Test Data. X  
42 15955 para 1.2D Graphics Pages X  
43 15990 para 1.4A Testing, Adjusting, and Balancing Reports X  
44 15990 para 1.4B Adjusting and Balancing Agency X  
45 15990 para 1.4C Test Reports X  
46 15990 para 1.4D Project Record Documents X  
47 16120 para 1.3A Product Data X  
48 16130 para 1.3A Manufacturer's Descriptive Literature  X 
49 16133 para 1.3A Shop Drawings X  
50 16133 para 1.3B Product Data X  
51 16133 para 1.3C Manufacturer’s Installation Instructions  X 
52 16133 para 1.3D Project Record Documents X  
53 16190 para 1.3A Shop Drawings X  


 
Table I. Required submittal list - Continued 
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No. Section Reference Submittal Description App Info 
54 16195 para 1.3A Product Data X  
55 16440 para 1.3A Equipment/Material List  X 
56 16440 para 1.3B Manufacturer's Descriptive Literature  X 
57 16442 para 1.4A Product Data X  
58 16442 para 1.4B Panelboard Descriptive Literature X  
59 16475 para 1.3A Equipment/Materials Listing  X 
60 16475 para 1.3B Manufacturer's Descriptive Literature  X 
61 16500 para 1.5A Equipment/Materials Listing  X 
62 16500 para 1.5B Manufacturer's Descriptive Literature  X 
63 16710 para 1.4A Product Data X  
64 16710 para 1.4B Test Reports X  
65 16710 para 1.4C As-Built Drawings  X 
66 16720 para 1.4A Shop Drawings X  
67 16720 para 1.4B Product Data X  
68 16720 para 1.4C Sequence of Operation X  
69 16720 para 1.4D Operation and Maintenance Manuals  X 
70 16720 para 1.4E Test Results X  
71 16720 para 1.4F Approved Submittals to Fire Chief  X 
72 16821 para 1.2A Manufacturer’s Descriptive Literature  X 


 
Table I. Required submittal list - Completed. 


 
 
 


END OF SECTION 
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SECTION 02225 
MINOR DEMOLITION FOR REMODELING 


 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Removal of existing drywall, carpet tile, vinyl tile, non-asbestos carpet 
adhesive, ceiling tile and grid, and base. 


 
B. Cutout demolition at wall to repair drywall. 
 
C. Removal of existing wallcovering. 


 
1.2 REGULATORY REQUIREMENTS 
 


A. Do not close or obstruct egress width to any building or site exit. 
 
B. Do not disable or disrupt building fire or life safety systems without written 


permission from the Government representative. 
 
C. Conform to procedures applicable when hazardous or contaminated materials 


are discovered. 
 
1.3 PROJECT CONDITIONS 
 


A. Conduct demolition to minimize interference with adjacent and occupied 
building areas. 


 
B. Cease operations immediately if structure appears to be in danger and notify 


Government representative. Do not resume operations until directed. 
 
PART 2 PRODUCTS - Not Used. 
 
PART 3 EXECUTION 
 
3.1 PREPARATION 
 


A. Move personnel boxes, furniture, and equipment to the first floor or to other 
facilities at AEDC as needed to perform work. Work around building 
occupants. Move personnel boxes, furniture, and equipment back to new office 
areas when renovation is complete. 


 
B. Provide and maintain temporary barriers. 
 
C. Provide and maintain weatherproof closures for exterior openings. 







10836 


ANZY0400361 02225-2 


 
D. Provide and maintain temporary partitions to prevent spread of dust, odors, 


and noise to permit continued Government occupancy during each phase. 
 
E. Protect existing materials and surfaces which are not to be demolished. 
 
F. Prevent movement of structure by bracing and shoring. 
 
G. Provide appropriate temporary signage including signage for building egress. 


 
3.2 DEMOLITION 
 


A. Schedule any disruption of power or cooling in Room 209 two weeks in 
advance with the Government representative. Provide temporary cooling if 
necessary. 


 
B. Disconnect and identify designated utilities within demolition areas. 
 
C. Demolish in an orderly and careful manner. Protect existing supporting 


structural members. 
 
D. Remove demolished materials from site except where specifically noted 


otherwise. Do not burn or bury materials on site. Remove demolished material 
to the AEDC construction landfill located two miles west of the Avenue E and 
Sixth Street intersection. 


 
E. Recycle existing carpet tile. Coordinate location of trailer with the Government 


representative. Remove carpet adhesive. 
 
F. Remove materials as work progresses. Upon completion of work, leave areas 


in clean condition. 
 
G. Remove temporary work. 


 
 
 


END OF SECTION 
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SECTION 07840 
FIRESTOPPING 


 
 PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Firestopping shall consist of furnishing and installing a material or a 
combination of materials to form an effective barrier against the spread of 
flame, smoke, and gases, and to maintain the integrity of the time-rated 
construction. Firestopping shall be provided in the following locations: 
1. Duct, conduit and pipe penetrations through above grade floor slabs, and 


through time-rated partitions and fire walls. 
2. Penetrations of vertical shafts such as pipe chases and elevator shafts. 
3. The gaps at the joint of the above grade floor slabs and curtain walls. 
4. Other locations where shown. 


 
1.2 SUBMITTALS 
 


A. Manufacturer’s installation instructions. 
 
B. Product data: Furnish data on product characteristics performance and 


limitation criteria. 
 
1.4 CODES AND STANDARDS 
 


A. American Society for Testing and Materials (ASTM) Standards: 
1. E84-05 Surface Burning Characteristics of Building Materials. 
2. E119-00 Fire Tests of Building Construction and Materials. 


 
B. National Fire Protection Association (NFPA) Standards: 


c. 70-05 National Electrical Code (NEC). 
 
 PART 2 PRODUCTS 
 
2.1 FIRESTOPPING MATERIALS shall consist of commercially manufactured 


products complying with the following minimum requirements: 
 


A. Flame Spread: Twenty-five or less when tested in accordance with ASTM E84. 
 
B. Smoke Density: Fifty or less when tested in accordance with ASTM E84. 
 
C. Fuel Contribution: Twenty-five or less when tested in accordance with ASTM 


E84. 
 
D. Nontoxicity: Nontoxic to human beings at all stages of application and during 


fire conditions. 
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E. Fire Resistance: 
1. Materials used to seal penetrations in time-rated assemblies shall be 


capable of preventing the passage of flame and hot gases sufficient to 
ignite cotton waste when subjected to ASTM E119 time-temperature fire 
conditions for 1 hour. 


2. Materials used to seal openings between floor slabs and curtain walls 
shall be capable of preventing the passage of flame and hot gases 
sufficient to ignite cotton waste when subjected to ASTM E119 time-
temperature fire conditions for 1 hour at a 3-inch wide opening between 
floor slab edge and vertical wall assembly. 


3. Material shall not require a rise in temperature to install or activate seal. 
 
 PART 3 EXECUTION 
 
3.1 INSTALLATION: Firestopping shall be installed at locations shown or specified in 


accordance with manufacturer’s written instruction and fire test report. Cutting and 
patching of construction and providing sleeves, where required, are shown in 
drawings or specified in other sections. 


 
A. Filling of Voids: Firestopping material shall completely fill void spaces 


regardless of geometric configuration, subject to tolerances established by the 
manufacturer. Firestopping for filling voids in floors in which the smallest 
dimension of the void is four inches or more shall support the same load as the 
floor is designed to support or shall be protected by a permanent barrier to 
prevent loading or traffic in the firestopped area. 


 
B. Electrical Cables and Conduits: Firestopping at penetrations of electrical 


cables or conduits shall also comply with the requirements of the NFPA 70. 
 
 
 


END OF SECTION 
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SECTION 07900 
JOINT SEALERS 


 
 PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Preparing substrate surfaces. 
 
B. Sealant and joint backing. 
 
C. Sealant and caulking. 


 
1.2 REFERENCES 
 


A. American Society for Testing and Materials (ASTM) Standards: 
1. C834-00 Latex Sealants. 
2. C920-02 Elastomeric Joint Sealants. 


 
1.3 SUBMITTALS 
 


A. Product Data: Furnish data indicating sealant chemical characteristics, 
performance criteria, substrate preparation, limitations, and color availability. 


 
 PART 2 PRODUCTS 
 
2.1 SEALANTS 
 


A. Acrylic Emulsion Latex (Type C): ASTM C834, single component; white color. 
 
B. Silicone Sealant (Type I): ASTM C920, Class A, single component, solvent 


curing, non-sagging, non-staining, fungus resistant, non-bleeding; color as 
selected. 


 
 PART 3 EXECUTION 
 
3.1 EXAMINATION 
 


A. Verify that substrate surfaces and joint openings are ready to receive work. 
 
3.2 PREPARATION 
 


A. Remove loose materials and foreign matter which might impair adhesion of 
sealant. 


 
B. Clean joints in accordance with manufacturer's instructions. 







10836 


ANZY0400361 07900-2 


 
C. Perform preparation in accordance with manufacturer's instructions. 
 
D. Protect elements surrounding the work of this section from damage or 


disfiguration. 
 
3.3 INSTALLATION 
 


A. Install sealant in accordance with manufacturer's instructions. 
 
B. Install sealant free of air pockets, foreign embedded matter, ridges, and sags. 
 
C. Ensure a smooth wiped finish. 


 
3.4 CLEANING 
 


A. Clean adjacent soiled surfaces. 
 
 
 


END OF SECTION 
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SECTION 09260 
GYPSUM BOARD ASSEMBLIES 


 
 PART 1 GENERAL 
 
1.1 SECTION INCLUDES 


 
A. Gypsum drywall screw-attachment to metal support system. Extent of each 


type of gypsum drywall construction is indicated on the drawings. 
 
1.2 QUALITY ASSURANCE 
 


A. Gypsum board terminology standard: Refer to ASTM C11 for definitions of 
terms for gypsum board construction not otherwise defined in this section or 
referenced standards. 


 
B. Single-source responsibility: Obtain gypsum board products from a single 


manufacturer, or from manufacturers recommended by the prime manufacturer 
of gypsum boards. 


 
1.3 CODES AND STANDARDS 
 


A. American Society for Testing and Materials (ASTM) Standards: 
1. C11-04 Standard Terminology Relating to Gypsum and Related 


Building Materials and Systems. 
2. C475-02 Joint Compound and Joint Tape for Finishing Gypsum 


Board. 
3. C840-04 Application and Finishing of Gypsum Board. 
4. C1396-04 Specification for Gypsum Board. 


 
1.4 DELIVERY, STORAGE AND HANDLING: 
 


A. Deliver materials in original packages, containers or bundles bearing brand 
name and identification of manufacturer or supplier. 


 
B. Store materials inside under cover and in a manner to keep them dry, protected 


from weather, direct sunlight, surface contamination, corrosion, and damage 
from construction traffic. Neatly stack gypsum boards flat to prevent sagging. 


 
C. Handle gypsum boards to prevent damage to edges, ends, or surfaces. Protect 


metal corner beads and trim from being bent or damaged. 
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1.5 PROJECT CONDITIONS 
 


A. Environmental requirements: Comply with recommendations of gypsum board 
manufacturer, for environmental conditions before, during, and after application 
of gypsum board. 


 
B. Cold weather protection: When ambient outdoor temperatures are below 55ºF 


maintain continuous, uniform, comfortable building working temperatures of not 
less than 55ºF for a minimum period of 48 hours prior to, during, and following 
application of gypsum board and joint treatment materials or bonding of 
adhesives. 


 
C. Ventilation: Ventilate building spaces as required to remove water in excess of 


that required for drying of joint treatment material immediately after its 
application. Avoid drafts to prevent too rapid drying. 


 
 PART 2 PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 


A. Available manufacturers: Subject to compliance with requirements. 
Manufacturers offering products which may be incorporated in the work include, 
but are not limited to, the following: 
1. American Gypsum Co. 
2. Gold Bond Building Products Div., National Gypsum Co. 
3. United States Gypsum Co., 
4. Approved equal. 


 
2.2 GYPSUM BOARD 
 


A. Gypsum wallboard: ASTM C1396, of types, edge configuration, and thickness 
indicated below; in maximum lengths available to minimize end-to-end butt 
joints. 
1. Type: Fire-rated, Type X. 
2. Edges: Tapered. 
3. Thickness: 5/8-inch, unless otherwise indicated. 


 
2.3 TRIM ACCESSORIES 
 


A. General: Provide manufacturer's standard trim accessories of types indicated 
for drywall work, formed of galvanized steel unless otherwise indicated, with 
either knurled and perforated or expanded flanges for nailing or stapling, and 
beaded for concealment of flanges in joint compound. Provide corner beads, L-
type edge trim-beads, U-type edge trim-beads, special L-kerf-type edge trim-
beads, and one-piece control joint beads. 
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2.4 JOINT TREATMENT MATERIALS 
 


A. General: Provide materials complying with ASTM C475, ASTM C840, and 
recommendation of manufacturer of both gypsum board and joint treatment 
materials for the application indicated, except as otherwise indicated. 


 
B. Joint tape: Paper reinforcing tape, unless otherwise indicated. 
 
C. Joint compound: Ready-mixed vinyl-based for interior use. 
 
D. Grade: Two separate grades; one specifically for bedding tapes and filling 


depressions, and one for topping and sanding. 
 
2.5 MISCELLANEOUS MATERIALS 
 


A. General: Provide auxiliary materials, including screws, for gypsum drywall work 
of the type and grade recommended by the manufacturer of the gypsum board. 


 
 PART 3 EXECUTION 
 
3.1 GENERAL GYPSUM BOARD INSTALLATION REQUIREMENTS 
 


A. Gypsum board application and finishing standards: ASTM C840. 
 
B. Locate exposed end-butt joints as far from center of walls and ceilings as 


possible, and stagger not less than 1 foot in alternate courses of board. 
 
C. Install wall/partition boards horizontally with end joints staggered over studs. 
 
D. Install exposed gypsum board with face side out. Do not install imperfect, 


damaged, or damp boards. Butt boards together for a light contact at edges 
and ends with not more than 1/16-inch open space between boards. Do not 
force into place. 


 
E. Locate either edge or end joints over supports, except in horizontal applications 


or where intermediate supports or gypsum board back-blocking is provided 
behind end joints. Position boards so that like edges abut, tapered edges 
against tapered edges, and mill-cut or field-cut ends against mill-cut or field-cut 
ends. Do not place tapered edges against cut edges or ends. Stagger vertical 
joints over different studs on opposite sides of partitions. 


 
F. Attach gypsum board to supplementary framing and blocking provided for 


additional support at openings and cutouts. 
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G. Form control joints and expansion joints with space between edges of boards, 
prepared to receive trim accessories located as recommended by manufacturer 
or as indicated on drawings. 


 
H. Cover both faces of steel stud partition framing with gypsum board in concealed 


spaces, except in chase walls which are braced internally. 
 
I. Isolate perimeter of non-load-bearing drywall partitions at structural abutments. 


Provide 1/4-inch to 1/2-inch space and trim edge with J-type semi-finishing 
edge trim. Seal joints with acoustical sealant. 


 
J. Space fasteners in gypsum boards in accordance with referenced standards 


and manufacturer's recommendations, except as otherwise indicated. 
 
3.2 METHODS OF GYPSUM DRYWALL APPLICATION 
 


A. Single-layer application: 
1. On partitions and walls, apply gypsum board vertically, unless otherwise 


indicated, and provide sheet lengths which will minimize end joints. 
 


B. Single-layer fastening methods: Fasten gypsum boards to supports with 
screws. 


 
3.3 INSTALLATION OF DRYWALL TRIM ACCESSORIES 
 


A. General: Where feasible, use the same fasteners to anchor trim accessory 
flanges as required to fasten gypsum board to the supports. Otherwise, fasten 
flanges by nailing or stapling in accordance with manufacturer's instructions 
and recommendations. 


 
B. Install metal corner beads at external corners of drywall work. 
 
C. Install metal edge trim whenever edge of gypsum board would otherwise be 


exposed or semi-exposed, and except where plastic trim is indicated. Provide 
type with face flange to receive joint compound except where semi-finishing 
type is indicated. Install L-type trim where work is tightly abutted to other work, 
and install special kerf-type where other work is kerfed to receive long leg of L-
type trim. Install U-type trim where edge is exposed, revealed, gasketed, or 
sealant-filled. 


 
3.4 FINISHING OF DRYWALL 
 


A. General: Apply treatment at gypsum board joints (both directions), flanges of 
trim accessories, penetrations, fastener heads, surface defects, and elsewhere 
as required to prepare work for decoration. 
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B. Apply joint tape at joints between gypsum boards, except where trim 
accessories are indicated. 


 
C. Apply joint compound in 3 coats, and sand after second coat and last coat. 
 
D. Refer to Sections 09720 and 09900 for decorative finishes to be applied to 


drywall work. 
 
3.5 PROTECTION OF WORK 
 


A. Provide final protection and maintain conditions that ensure gypsum drywall 
work being without damage or deterioration at time of the final inspection. 


 
 
 


END OF SECTION 
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SECTION 09510 
SUSPENDED ACOUSTICAL CEILINGS 


 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Suspended metal grid ceiling system and perimeter trim. 
 
B. Acoustical panels. 
 
C. Fire-rated assembly. 


 
1.2 RELATED SECTIONS 
 


A. Section 15890 - Ductwork. 
 
B. Section 16500 - Lighting. 


 
1.3 CODES AND STANDARDS 
 


A. American Society for Testing and Materials (ASTM) Standards: 
1. C635-04 Manufacture, Performance, and Testing of Metal Suspension 


Systems for Acoustical Tile and Lay-in Panel Ceilings. 
2. C636-04 Installation of Metal Ceiling Suspension Systems for 


Acoustical Tile and Lay-in Panels. 
3. E1264-98 Acoustical Ceiling Products. 


 
1.4 SUBMITTALS 
 


A. Product data: Furnish data on metal grid system. 
 
B. Samples: One sample 6 by 6 inches in size illustrating material and finish of 


acoustical units. 
 
1.5 QUALIFICATIONS 
 


A. Grid manufacturer: Company specializing in manufacturing the products 
specified in this section. 


 
B. Acoustical unit manufacturer: Company specializing in manufacturing the 


products specified in this section. 
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1.6 ENVIRONMENTAL REQUIREMENTS 
 


A. Maintain uniform temperature of minimum 60°F and maximum humidity of 40 
percent prior to, during, and after acoustical unit installation. 


 
1.7 SEQUENCING 
 


A. Sequence work to ensure acoustical ceilings are not installed until building is 
enclosed, heat is provided, dust generating activities have terminated, and 
overhead work is completed, tested, and approved. 


 
B. Install acoustical units after interior wet work is dry. 


 
PART 2 PRODUCTS 
 
2.1 MANUFACTURERS - SUSPENSION SYSTEM 
 


A. Armstrong World Industries. 
 
B. The Celotex Company. 
 
C. USG Acoustical Products Company. 
 
D. Approved equal. 


 
2.2 SUSPENSION SYSTEM MATERIALS FOR CEILING 
 


A. Fire-rated grid for Armstrong Optima Open Plan 4-feet by 4-feet and 2-feet by 
2-feet ceiling tile: ASTM C635, heavy duty, Class A fire-retardant, exposed 
Silhouette XL 9/16-inch bolt slot system, 1/4-inch Revel grid; matching closure. 


 
B. Grid finishes: White. 
 
C. Accessories: Stabilizer bars, clips, edge moldings, and hold-down clips as 


required for suspended grid system. 
 
D. Wire: 12-gauge minimum, galvanized annealed steel wire. 


 
2.3 MANUFACTURERS - ACOUSTICAL UNITS 
 


A. Armstrong World Industries. 
 
B. The Celotex Corporation. 
 
C. USG Acoustical Products Company. 
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D. Approved equal. 
 
2.4 ACOUSTICAL UNIT MATERIALS 
 


A. Armstrong Item Number 3256 or approved equal: ASTM E1264, conforming to 
the following: 
1. Size: 24 by 24 inches and 48 by 48 inches. See reflected ceiling plan for 


locations. 
2. Thickness: 1-inch. 
3. Composition: Fiberglass with DuraBrite acoustically transparent 


membrane. 
4. Fire hazard classification: Class A. 
5. Edge: Square tegular. 
6. Surface color: White. 
7 Surface finish: DuraBrite with factory-applied acrylic latex paint. 
8. NRC range: 0.95. 
9. Style: Optima open plan, washable, impact-resistant, scratch-resistant, 


soil-resistant. 
10. Warranty: 10 year warranty against visible sag. 
11. Light reflectance: 0.90. 
12. ASTM Classification: Type XII, Form 2, Pattern E. 
13. Recycled content: 40 percent. 


 
PART 3 EXECUTION 
 
3.1 EXAMINATION 
 


A. Verify that layout of hangers will not interfere with other work. 
 
B. Remove existing ceiling and grid. 


 
3.2 INSTALLATION - LAY-IN GRID SUSPENSION SYSTEM 
 


A. Install suspension system in accordance with ASTM C636 and as 
supplemented in this section. 


 
B. Locate system on room axis according to reflected plan. 
 
C. Install after major above-ceiling work is complete. Coordinate the location of 


hangers with other work. 
 
D. Hang suspension system independent of walls, columns, ducts, pipes, and 


conduit. Where carrying members are spliced, avoid visible displacement of 
face plane of adjacent members. 
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E. Where ducts or other equipment prevent the regular spacing of hangers, 
reinforce the nearest affected hangers and related carrying channels to span 
the extra distance. 


 
F. Do not eccentrically load system or produce rotation of runners. 
 
G. Install edge molding at intersection of ceiling and vertical surfaces, using 


longest practical lengths. Miter corners. Provide edge moldings at junctions 
with other interruptions. 


 
3.3 INSTALLATION - ACOUSTICAL UNITS 
 


A. Install acoustical units in accordance with manufacturer's instructions. 
 
B. Fit acoustical units in place, free from damaged edges or other defects 


detrimental to appearance and function. 
 
C. Lay directional patterned units one way with pattern parallel to longest room 


axis. Fit border trim neatly against abutting surfaces. 
 
D. Install units after above-ceiling work is complete. 
 
E. Install acoustical units level, in uniform plane, and free from twist, warp, and 


dents. 
 
F. Cut panels to fit irregular grid and perimeter edge trim. 
 
G. Install hold-down clips to retain panels tight to grid system within 20 feet of an 


exterior door. 
 
3.4 ERECTION TOLERANCES 
 


A. Maximum variation from flat and level surface: 1/8-inch in 10 feet. 
 
B. Maximum variation from plumb of grid members caused by eccentric loads: 2 


degrees. 
 
 
 


END OF SECTION 
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SECTION 09650 
RESILIENT FLOORING 


 
PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. Section includes resilient tile flooring and resilient base. 
 
1.2 REFERENCES 
 


A. American Society for Testing and Materials (ASTM) Standards: 
1. E84-05 Surface Burning Characteristics of Building Materials. 
2. E662-03 Specific Optical Density of Smoke Generated by Solid 


Materials. 
3. F1066-04 Vinyl Composition Floor Tile. 


 
B. National Fire Protection Association (NFPA) Standard: 


1. 253-00 Critical Radiant Flux for Floor Covering Systems Using 
a Radiant Heat Energy Source. 


 
1.3 PERFORMANCE REQUIREMENTS 
 


A. Conform to Class A code for fire performance ratings as follows: 
1. Flooring, critical radiant flux (CRF): Minimum 0.45 watt per square 


centimeter, per NFPA 253. 
2. Flooring, smoke developed: Maximum 450, per ASTM E662. 
3. Wall base, flame spread: Maximum 75, per ASTM E84. 
4. Wall base, smoke developed: Maximum 450, per ASTM E84. 


 
1.4 SUBMITTALS 
 


A. Manufacturer's product data sheets, certification that material meets or 
exceeds requirements outlined in Part 2. 


 
B. The names of proprietary brands of materials and color samples for any 


material proposed to be substituted for a specified material at least 20 days 
prior to installation. 


 
1.5 ENVIRONMENTAL REQUIREMENTS 
 


A. Maintain temperature in storage area between 55ºF and 90ºF. 
 
B. Store materials for not less than 48 hours prior to installation in area of 


installation at temperature of 70ºF to achieve temperature stability. 
Thereafter, maintain conditions above 55ºF. 
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1.6 EXTRA MATERIALS 
 


A. Furnish 1 sq ft of flooring, 4 lineal feet of base. 
 
1.7 DELIVERY, STORAGE, AND HANDLING 
 


A. Deliver all materials to the job site in the manufacturer's unopened, labeled 
containers. Store in the areas designated, and maintain at room temperature. 
Keep materials well-ventilated and moisture-proof. 


 
PART 2 PRODUCTS 
 
2.2 TILE FLOORING 
 


A. Vinyl composition tile: ASTM F1066: 
1. Size: 12 by 12 inch. 
2. Thickness: 1/8 inch gauge. 
3. Pattern: Marbleized, Armstrong Imperial Texture. 
3. Colors: 51901 Taupe or approved equal. 


 
2.2 RESILIENT BASE 


 
A. Base: Rubber, top set coved at vinyl tile and straight at carpet: 


1. Height: 4 inch. 
2. Thickness: 1/8-inch thick. 
3. Finish: Matte. 
4. Length: 4 foot sections. 
5. Color: WF-016 Taupe, Flexco or approved equal. 


 
2.3 ACCESSORIES 
 


A. Subfloor filler: Premix latex, type recommended by adhesive material 
manufacturer. 


 
B. Primers and adhesives: Waterproof; types recommended by flooring 


manufacturer. 
 
C. Moldings and edge strips: Same material as flooring. 
 
D. Sealer and wax: Types recommended by flooring manufacturer. 
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PART 3 EXECUTION 
 
3.1 EXAMINATION 
 


A. Verify concrete floors are dry to maximum moisture content as recommended 
by manufacturer, and exhibit negative alkalinity, carbonization, and dusting. 


 
B. Verify floor and lower wall surfaces are free of substances capable of 


impairing adhesion of new adhesive and finish materials. 
 
3.2 PREPARATION 
 


A. Recycle existing carpet and remove vinyl tile and base designated to be 
replaced. 


 
B. Remove sub-floor ridges and bumps. Fill minor low spots, cracks, joints, 


holes, and other defects with sub-floor filler to achieve smooth, flat, hard 
surface. 


 
C. Prohibit traffic until filler is cured. 
 
D. Clean substrate. 


 
3.3 EXISTING WORK 
 


A. Extend existing resilient flooring installations using materials and methods 
compatible with existing installations. 


 
3.4 INSTALLATION - TILE FLOORING 
 


A. Mix tile from container to ensure shade variations are consistent when tile is 
placed. 


 
B. Lay flooring with joints and seams parallel at 45 degrees to building lines to 


produce symmetrical tile pattern. 
 
C. Scribe flooring to walls, columns, cabinets, floor outlets, and other 


appurtenances to produce tight joints. 
 
D. Terminate flooring at new kitchenette wall. 
 
E. Install edge strips at unprotected or exposed edges, where flooring 


terminates, and where indicated. 
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3.5 INSTALLATION - BASE 
 


A. Fit joints tightly and make vertical. Maintain minimum dimension of 18 inches 
between joints. 


 
B. Install base on solid backing. Bond tightly to wall and floor surfaces. 
 
C. Scribe and fit to door frames and other interruptions. 


 
3.6 CLEANING 
 


A. Remove excess adhesive from floor, base, and wall surfaces without 
damage. 


 
B. Clean, seal, and maintain resilient flooring products. 


 
3.7 PROTECTION OF INSTALLED CONSTRUCTION 
 


A. Prohibit traffic on resilient flooring for 48 hours after installation. 
 
3.8 SCHEDULE 
 


A. See finish schedules. 
 
 
 


END OF SECTION 
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SECTION 09685 
CARPET TILE 


 
PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. Section includes carpet tile installed over raised floor, fully adhered rubber 
base and accessories. 


 
1.2 REFERENCES 
 


A. American Society for Testing and Materials (ASTM) Standard: 
1. E648-04 Standard Test Method for Critical Radiant Flux of Floor-


Covering Systems Using a Radiant Heat Energy Source. 
 
B. Carpet and Rug Institute (CRI) Standard: 


1. 104-02 Standard for Installation of Commercial Carpet. 
 
1.3 SUBMITTALS 
 


A. Samples: 
1. One carpet tile illustrating color for carpet color selected. 
2. One 3-inch long sample of rubber base. 


 
B. Certification that the carpet has bee entered into a carpet reclamation 


program. 
 
1.4 ENVIRONMENTAL REQUIREMENTS 
 


A. Store materials in area of installation for 24 hours prior to installation. 
 
1.5 EXTRA MATERIALS 
 


A. Supply twelve carpet tiles of each color and pattern selected. 
 
PART 2 PRODUCTS 
 
2.1 CARPET TILE 
 


A. Manufacturers: 
1. Lee's Commercial Carpet. 
2. Interface Flooring Systems, Inc. 
3. Collins and Aikman Floor Coverings. 
4. Approved Equal. 
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2.2 COMPONENTS 
 


A. Carpet tile: Tufted patterned textured with a minimum of seven colors, loop 
manufactured in one color dye lot; Random Path manufactured by Lees. 
Incomplete lines skew off in multiple directions, creating, interrupting, and 
interrupted by irregular forms. 
1. Tile size: 24 inches by 24 inches, nominal. 
2. Color: 344 Bay Brown. 
3. Pattern: Random Path. 
4. Critical radiant flux: Conform to ASTM E648, 0.45 watts/sq cm. 
5. Maximum electrostatic charge: 3 kV at 20 percent R.H. 
6. Gauge: 5/64 inch. 
7. Stitches: 8.5 per inch. 
8. Face yarn weight: 28 oz/sq yd. 
9. Primary backing material: Reinforced synthetic with premium vinyl bonding 


agent. 
10. Secondary backing material: Fiberglass reinforced thermoplastic 


composite with pre-applied self-lock adhesive backing. 
11. Total weight: 142.11 oz/sq yd. 
12. Face yarn: 100 percent Invista Type 6.6 nylon. 
13. Dye system: Solution dyed. 
14. Surface texture: Tufted level loop graphics. 
15. Finished pile thickness: 0.091-inch average. 
16. Fiber technology: Lees Guard by Lees Soil Release Technology. 
17. Installation method: Quarter turned or random. 
18. Recycled content: Minimum 35 percent post industrial by total weight. 
19. Flammability: Passes DOC-FF-1-70 pill test. 
20. Dye lot compatibility: This product allows for future repair or replacement 


of tiles from other dye lots. 
 
2.3 ACCESSORIES 
 


A. Sub-floor filler: Type recommended by flooring material manufacturer. 
 
B. Base cap: Straight type, 4 inches high, Flexco WF-016 Taupe. 
 
C. Adhesive: Recommended by carpet manufacturer, pre-applied self-lock type, 


and pressure sensitive adhesive for cut tile. 
 
PART 3 EXECUTION 
 
3.1 RECYCLING 
 


A. Recycle existing carpet into a reclamation program. 
 
3.2 EXAMINATION 
 


A. Keep carpet tiles back to back until ready to lay to eliminate any dust or dirt 
accumulating to the pre-applied adhesive. 
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B. Verify floor surfaces are smooth and flat and are ready to receive work. 


 
3.3 PREPARATION 
 


A. Remove existing non-asbestos carpet adhesive. 
 
B. Remove existing rubber base, do not tear wallcovering when removing base. 
 
C. Remove all foreign matter from the floor including grease, oil, paint, wax, dirt, 


oil, or adhesive. Remove old floor sealers or wax. 
 
D. Fill minor or local low spots, cracks, holes, and other defects with sub-floor 


filler. Fill any large holes with fire stop. 
 
E. Layout carpet tile by using a chalk line to line-up edges. 


 
3.4 INSTALLATION 
 


A. Install carpet tile in accordance with CRI 104. Install tile in pallet sequence 
number over existing raised floor. 


 
B. Cut carpet tile clean. Fit carpet tight to intersection with vertical surfaces 


without gaps. 
 
C. Install carpet tile in monolithic pattern, with pile direction parallel to next unit, 


set parallel to building lines. 
 
D. Install tiles snugly, but do not over-tighten the installation. Corners should be 


flat to ensure proper fit. 
 
E. Trim carpet tile neatly at walls and around interruptions. Apply pressure 


sensitive to ensure these pieces are fully adhered. 
 
F. Complete installation of edge strips, concealing exposed edges. 
 
G. Install 4-inch rubber base in all areas. 


 
3.4 CLEANING 
 


A. Remove excess adhesive from floor, base, and wall surfaces without damage. 
 
B. Clean and vacuum carpet surfaces. 
 
C. Give extra carpet stock to the Government representative. 


 
 
 


END OF SECTION 
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SECTION 09720 
WALLCOVERING 


 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Surface preparation and wallcovering removal. 
 
B. Wallcovering repair. 


 
1.2 REFERENCES 
 


A. American Society for Testing and Materials (ASTM) Standards: 
1. E84-05 Surface Burning Characteristics of Building Materials. 


 
1.3 SUBMITTALS 
 


A. Product data: Provide data on covering (and adhesive). 
 
B. Samples: Two samples of covering, 4 by 4 inch in size illustrating color, finish, 


and texture if bidding an alternate wallcovering. Submit samples with bid. 
 
C. Test reports: Indicate verification of flame and smoke ratings, when tested by 


UL. 
 
1.4 REGULATORY REQUIREMENTS 
 


A. Conform to Class A code for flame and smoke ratings of 25/50 when tested to 
ASTM E84. 


 
1.5 DELIVERY, STORAGE, AND PROTECTION 
 


A. Inspect roll materials on site to verify acceptance. 
 
B. Protect packaged adhesive from temperature cycling and cold temperatures. 
 
C. Do not store roll goods on end. 


 
1.6 ENVIRONMENTAL REQUIREMENTS 
 


A. Do not apply materials when surface and ambient temperatures are outside 
the temperature ranges required by the adhesive or vinyl covering product 
manufacturer. 
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B. Maintain these conditions 24 hours before, during, and after installation of 
adhesive and covering. 


 
C. Provide lighting level of 80-foot candles measured mid-height at substrate 


surfaces. 
 
PART 2 PRODUCTS 
 
2.1 MANUFACTURERS 
 


A. Tower Wallcoverings. 
 
B. GenCorp Wallcovering. 
 
C. Genesys Wallcoverings. 
 
D. Approved equal. 


 
2.2 MATERIALS 
 


A. Wallcovering: Vinyl coated fabric roll stock, conforming to the following: 
1. Total Weight: 21 oz/sq yd. 
2. Roll Width: 54 inches. 
3. Pattern: Vinyl Wallcovering Koraseal Wallcovering, Mojave, Type II. 
4. Color: White 1621-02. 
5. Flame Rating: Class A. 
6. Location: Patching and repair of water damaged or torn wallcovering. 


 
B. Adhesive: Type recommended by covering manufacturers to suit application 


to substrate, including border adhesive. 
 
C. Substrate filler: As recommended by adhesive and covering manufacturers. 
 
D. Substrate primer and sealer: Alkyd enamel. 


 
PART 3 EXECUTION 
 
3.1 EXAMINATION 
 


A. Remove any water damaged wallcovering around the perimeter of the 
building, patch and repair. Replace drywall under wallcovering if required to 
return areas to new appearance. 


 
B. Verify that substrate surfaces are prime painted and ready to receive work 


and conform to requirements of the covering manufacturer. 
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3.2 PREPARATION 
 


A. Protect existing finishes not slated for replacement from damage. 
 
B. Remove existing boards, wallcovering, electrical and telephone wall plates. 


Fill all nail holes in the walls. Remove rubber base. 
 
C. Fill cracks in substrate and smooth irregularities with filler; sand smooth. 
 
D. Wash impervious surfaces with tetra-sodium phosphate, rinse and neutralize; 


wipe dry. 
 
E. Surface Appurtenances: Mask hardware, light fixture trim, escutcheons, and 


fittings prior to preparing surfaces or finishing. 
 
F. Surfaces: Correct defects and clean surfaces which affect work of this 


section. Remove existing coatings that exhibit loose surface defects. 
 
G. Marks: Seal with shellac those which may bleed through surface finishes. 
 
H. Apply one coat of primer sealer to substrate surfaces. Allow to dry. Lightly 


sand smooth. 
 
I. Vacuum clean surfaces free of loose particles. 


 
3.3 INSTALLATION 
 


A. Apply adhesive and covering in accordance with manufacturers’ instructions. 
 
B. Apply adhesive to wallcovering surface immediately prior to application of 


covering. 
 
C. Use covering in roll number sequences recommended by the wallcovering 


manufacturer. 
 
D. Razor trim edges on flat worktable. Do not razor cut on gypsum board 


surfaces. 
 
E. Apply covering smooth, without wrinkles, gaps, or overlaps. Eliminate air 


pockets and ensure full bond to substrate surface. Butt edges tight. 
 
F. Horizontal seams are not acceptable. 
 
G. Do not seam within 2 inches of internal corners or within 6 inches of external 


corners. 
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H. Insure wallcovering covers the entire wall down behind the rubber base. 
 
I. Apply electrical and telephone plates. 
 
J. Covering required behind edges of convector covers. 
 
K. Remove excess adhesive while wet from seam before proceeding to next 


covering sheet. Wipe clean with dry cloth. 
 
3.4 CLEANING 
 


A. Clean coverings of excess adhesive, dust, dirt, and other contaminants. 
 
B. Paint wallcovering per Section 09900 and the Finish Schedule drawing. 
 
C. Clean heaters around the perimeter of the building following wallpaper repair 


and painting. 
 
D. Reinstall accessories removed prior to work of this section. 


 
 
 


END OF SECTION 
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SECTION 09900 
PAINTING 


 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Surface preparation and field application of paints and coatings. 
 
1.2 CODES AND STANDARDS 


 
A. American Society for Testing and Materials (ASTM) Standard: 


1. D16-03 Paint, Related Coatings, Materials, and Applications. 
 
1.3 QUALITY ASSURANCE 
 


A. Whenever possible, the coating product shall be a low VOC content (<3.5 lbs 
solvent/gallon), with coating container bearing low VOC label. Products 
containing Class I Ozone Depleting Chemicals shall not be used. 


 
B. Prepare 12- by 12-inch sample of finishes when requested by the 


Government representative. When possible, apply finishes on identical type 
materials to which they will be applied on job. Identify each sample as to 
finish, formula, color name and number, sheen name, and gloss units. 


 
C. Inspect, clean, and touch-up all exposed bolt heads, surfaces left unpainted, 


and any exposed areas where the shop coat of primer has been damaged. 
 
D. All coating products shall be new and of high industrial quality, and free of 


defects.  
 
E. Conform to ASTM D16 for this section. 
 
F. Conform to ASTM D16 for interpretation of terms used in this section. 


 
1.4 SUBMITTALS 
 


A. Product data: Furnish data on all finishing products. 
 
B. Samples: Two color chip samples, 2 by 2 inches in size for each color 


indicated on the drawings. 
 
1.5 QUALIFICATIONS 
 


A. Manufacturer: Company specializing in manufacturing the products specified 
in this section. 
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B. Applicator: Company specializing in performing the work of this section. 


 
1.6 REGULATORY REQUIREMENTS 
 


A. Conform to Class A flame and smoke rating requirements for finishes. 
 
1.7 DELIVERY, STORAGE, AND HANDLING 
 


A. Deliver products to site in sealed and labeled containers; inspect to verify 
acceptability. 


 
B. Container label to include manufacturer's name, type of paint, brand name, lot 


number, brand code, coverage, surface preparation, drying time, cleanup 
requirements, color designation, and instructions for mixing and reducing. 


 
C. Store paint materials at minimum ambient temperature of 45ºF and a 


maximum of 90ºF, in ventilated area, and as required by manufacturer's 
instructions. 


 
1.8 ENVIRONMENTAL REQUIREMENTS 
 


A. Do not apply materials when surface and ambient temperatures are outside 
the temperature ranges required by the paint product manufacturer. 


 
B. Minimum application temperatures for latex paints: 45ºF for interiors, unless 


required otherwise by manufacturer's instructions. 
 
C. Provide lighting level of 80 foot-candles measured mid-height at substrate 


surface. 
 
PART 2 PRODUCTS 
 
2.1 MANUFACTURERS 
 


A. Manufacturers - Paint 
1. Sherwin Williams Co., 
2. Master's Builders, 
3. PPG Industries,  
4. Approved equal. 


 
B. Materials 


1. Primer: Preprite Latex (VOC complying). 
2. Paint: ProMar latex (VOC complying). 
3. Primer: DTM acrylic primer finish (VOC complying). 
4. Paint: DTM acrylic coating: (VOC complying). 
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2.2 MATERIALS 
 


A. Containers shall be tightly sealed and clearly labeled for identification. 
 
B. Coatings: Ready mixed, except field catalyzed coatings. Process pigments to 


a soft paste consistency, capable of being readily and uniformly dispersed to 
a homogeneous coating; good flow and brushing properties; capable of drying 
or curing free of streaks or sags. 


 
C. Accessory materials: Linseed oil, shellac, turpentine, paint thinners, and other 


materials not specifically indicated but required to achieve the finishes 
specified; of commercial quality. 


 
D. Patching materials: Latex filler. 
 
E. Fastener head cover materials: Latex filler. 
 
F. Primers and topcoats: Type and brand listed herein or equivalent products as 


manufactured by Sherwin-Williams, Master Builders, or approved equal. All 
painting materials selected for coating systems for each type of surface shall 
be the product of a single manufacturer. 


 
G. Top coatings: Pigments shall be full ground maintaining a soft paste 


consistency, capable of readily and uniformly dispersed to a complete 
homogeneous mixture. 


 
H. Paints shall have good flowing and brushing properties and be capable of dry 


or curing free of streaks or sags. 
 
I. Compatibility: All paint materials and equipment shall be compatible in use; 


finish coats shall be compatible with prime coats; prime coats shall be 
compatible with the surface to be coated; all tools and equipment shall be 
compatible with the coating to be applied. 


 
2.3 FINISHES 
 


A. Refer to schedule in drawings for surface finish schedule. 
 
PART 3 EXECUTION 
 
3.1 INSPECTION 
 


A. Finished surfaces will be inspected and approved by the Government 
representative. A wet-film gauge and microtest paint inspector, or similar gauge 
graduated in 2 mils increments shall be furnished by the contractor for the 
Government’s use. 
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B. Prior to all work of this section, carefully inspect the installed work of all other 


trades and verify that all such work is complete to the point where the work of 
this section may properly commence. Report in writing to the Contracting 
Officer any condition that may potentially affect proper application. Do not 
commence until such defects have been corrected. 


 
C. Correct defects and deficiencies in surfaces which may adversely effect work of 


this section. 
 
D. Schedule all cleaning and painting so that dust and other contaminants from 


the cleaning process shall not fall on wet, newly painted surfaces. Where 
required, imperfections or holes in surfaces to be painted shall be repaired or 
filled prior to painting. 


 
3.2 EXAMINATION 
 


A. Verify that surfaces are ready to receive work as instructed by the product 
manufacturer. 


 
B. Examine surfaces scheduled to be finished prior to commencement of work. 


Report any condition that may potentially affect proper application. 
 
C. Test shop-applied primer for compatibility with subsequent cover materials. 


 
3.3 PREPARATION 
 


A. General conditions: 
1. Remove or mask electrical plates, hardware, light fixture trim, 


escutcheons, and fittings prior to preparing surfaces or finishing. 
2. Correct defects and clean surfaces which affect work of this section. 


Remove existing coatings that exhibit loose surface defects. 
3. Use shellac to seal marks which may bleed through surface finishes. 
4. Protect existing finishes not scheduled for replacement or refinishing to 


include wallcovering, stained doors, ceramic tile, concrete walls, and 
wood walls. 


 
B. Previously painted surfaces or existing wallcovering scheduled to be painted: 


All surface contaminates such as oil, loose paint, mold, and mildew should be 
removed. Washing with an abrasive cleaner will clean and dull in one 
operation. Spot prime any bare spots with the appropriate primer. 


 
C. Gypsum board surfaces: Fill minor defects with filler compound. Spot prime 


defects after repair. 
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D. Shop primed steel surfaces: Sand and scrape to remove loose primer and rust. 
Feather edges to make touch-up patches inconspicuous. Clean surfaces with 
solvent. Prime bare steel surfaces. Prime metal items including shop primed 
items. 


 
3.4 APPLICATION 
 


A. Adequately protect other surfaces from paint and damage. Repair damage as a 
result of inadequate or unsuitable protection. 


 
B. Furnish sufficient drop cloths, shields, and protective equipment to prevent 


spray or droppings from fouling surfaces not being painted, in particular, 
surfaces within storage and preparation area and all existing control 
instrumentation cabinets. 


 
C. Place cotton waste, cloths, and material which may constitute a fire hazard in 


closed metal containers and remove daily from site. 
 
D. Apply paint only on clean, dry surfaces and when temperature of surface and of 


surrounding atmosphere is above 60°F. Coating shall not be done when 
surfaces may become damaged by rain, fog, mist, or condensation, or when it 
is anticipated that these conditions will prevail during the drying period, unless 
suitable enclosures to protect the surface are used. 


 
E. Apply products in accordance with manufacturer's instructions. 
 
F. Do not apply finishes to surfaces that are not dry. 
 
G. Apply each coat to uniform finish. 
 
H. Sand metal lightly between coats to achieve required finish. 
 
I. Vacuum clean surfaces free of loose particles. Use tack cloth just prior to 


applying next coat. 
 
J. Allow applied coat to dry before next coat is applied. 
 
K. Prime concealed surfaces of interior woodwork with primer paint. 
 
L. Ensure damaged wallcovering is replaced prior to painting. 


 
3.5 FINISHING MECHANICAL AND ELECTRICAL EQUIPMENT 
 


A. Remove unfinished louvers, grilles, covers, and access panels on mechanical 
and electrical components and paint separately. 
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B. Prime and paint exposed pipes, conduit, boxes, insulated and exposed ducts, 
hangers, brackets, and collars and supports. 


 
C. Paint exposed conduit and electrical equipment occurring in finished areas to 


match wall color. 
 
D. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and 


fittings removed prior to finishing. 
 
E. Prepare shop primed surfaces which are to receive finish coat(s). Spray 


painting application or sandblasting shall not be permitted at the jobsite. 
 
F. Finish surfaces are as indicated in schedule at end of this section including: 


1. Uninsulated carbon steel piping, including flanges. Valves, strainers, and 
appurtenances shall also be painted if not factory finished. 


2. Structural steel components. 
 
G. Items not to be painted or finished: 


1. Galvanized components and supports such as unistrut components.  
2. Valve stems, flange bolts, union threads, and the like. 
3. Existing control instrumentation panels. 


 
3.6 CLEANING 
 


A. Collect waste material which may constitute a fire hazard, place in closed metal 
containers, and remove daily from site. 


 
B. As work proceeds and upon completion, promptly remove paint where spilled, 


splashed, or splattered. 
 
C. During process of work, keep premises free from any unnecessary 


accumulation of tools, equipment, surplus materials, and debris. 
 
D. Upon completion of work, leave premises neat and clean. 
 
E. Replace any damaged finishes including tile, wallcovering, and furnishings. 
 
F. Clean heater covers located around the perimeter of the building when painting 


is complete. 
 
3.7 SCHEDULE - INTERIOR SURFACES 
 


A. Steel – primed (for interior use): 
1. One-coat of DTM acrylic primer/finish, 4.0 mil DFT primer (total of 4 mils 


DFT). 
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2. Two coats of DTM acrylic semi-gloss enamel, 4.0 mils DFT each (total of 
8.0 mils DFT). 


 
B. Gypsum board, wallcovering, and pipe insulation (flat finish): 


1. One coat of Preprite Classic Latex primer, 1.5 mils DFT. 
2. Two coats of ProMar 400 latex flat finish, 1.5 mils DFT each coat (total of 


3.0 mils DFT). 
 
C. For existing painted finished, delete the primer coat. 


 
 
 


END OF SECTION 
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SECTION 10160 
METAL TOILET COMPARTMENTS 


 
PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. Section includes metal toilet compartments. 
 
1.2 REFERENCES 
 


A. American Society for Testing and Materials (ASTM) Standard: 
1. A666-03 Standard Specification for Annealed or Cold-Worked 


Austenitic Stainless Steel Sheet, Strip, Plate, and Flat 
Bar. 


 
B. Navy Facilities Engineering Command (NAVY) Standard: 


1. A-A-60003-97 Partitions, Toilet, Complete. 
 
1.3 SUBMITTALS 
 


A. Shop drawings: Indicate partition plan, elevation views, dimensions, details of 
supports, and door swings. 


 
B. Product data: Data on panel construction, hardware, and accessories. 
 
C. Samples: 2 by 2 inches in size illustrating panel finish, color, and sheen. 
 
D. Manufacturer's Installation Instructions: Indicate special procedures and 


perimeter conditions requiring special attention. 
 
PART 2 PRODUCTS 
 
2.1 METAL TOILET COMPARTMENTS 
 


A. Manufacturers: 
1. Accurate Partitions Corp. 
2. Flush Metal Partition Corp. 
3. Bobrick Washroom equipment, Inc. 
4. Approved equal. 


 
B. Product description: Wall mounted, floor mounted, and mounted to existing 


partition. 
 
2.2 COMPONENTS 
 


A. Toilet compartments: NAVY A-A-60003; Baked enameled Porcelain 
enameled floor-mounted unbraced, floor-mounted headrail-braced and wall-
hung. 
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B. Doors, panels, and pilasters: Sheet steel faces, pressure bonded to sound 


deadening core, formed and closed edges, mitered and welded corners 
ground smooth. 
1. Panel and door faces: 20 gauge. 
2. Pilaster faces: 18 gauge. 
3. Reinforcement: 12 gauge. 
4. Internal reinforcement: Furnish in areas of attached hardware and 


fittings. Mark locations of reinforcement for partition mounted washroom 
accessories. 


 
C. Door and panel dimensions: 


1. Thickness: 1 inch. 
2. Accessible door width: 36 inch, out-swinging. 
3. To match existing 


 
D. Pilasters: 1-1/4 inch thick, of sizes required to suit compartment width and 


spacing. 
 
2.3 ACCESSORIES 
 


A. Pilaster shoes: Formed chromed steel with satin finish, ASTM A666 type 304 
stainless steel with No. 4 finish, 3 inch high, concealing floor and ceiling 
fastenings. Provide adjustment for floor variations with screw jack through 
steel saddles integral with pilaster. Provide ceiling attachment using two 
adjustable hanging studs, attached to above-ceiling framing. 


 
B. Brackets: Match existing. 
 
C. Attachments, Screws, and Bolts: Stainless steel. 


1. For attaching panels and pilasters to brackets: Through-bolts and nuts. 
 
D. Hardware: Polished chrome plated non-ferrous cast metal: 


1. Pivot hinges, gravity type, adjustable for door close positioning; two for 
each door. 


2. Nylon bearings. 
3. Thumb turn door latch with exterior emergency access feature. 
4. Door strike and keeper with rubber bumper; mounted on pilaster in 


alignment with door latch. 
5. Coat hook with rubber bumper; one for each compartment, mounted on 


door. 
6. Furnish door pull for outswinging doors. 


 
2.4 FACTORY FINISHING 
 


A. Baked enamel steel compartments: Clean, degrease, and neutralize. Follow 
immediately with phosphatizing treatment, prime coat and two finish coats 
baked enamel. 
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B. Color: To match existing. 


 
PART 3 EXECUTION 
 
3.1 EXAMINATION 
 


A. Verify field measurements are as indicated on shop drawings. 
 
B. Verify correct spacing of and between plumbing fixtures. 
 
C. Verify correct location of built-in framing, anchorage, and bracing. 


 
3.2 INSTALLATION 
 


A. Maintain 3/8 to 1/2 inch space between wall and panels and between wall and 
end pilasters. 


 
B. Attach panel brackets securely to walls using anchor devices. 
 
C. Attach panels and pilasters to brackets. 
 
D. Field touch-up of scratches or damaged enamel finish will not be permitted. 


Replace damaged or scratched materials with new materials. 
 
3.3 ERECTION TOLERANCES 
 


A. Maximum variation from indicated position: 1/4 inch. 
 
B. Maximum variation from plumb: 1/8 inch. 


 
3.4 ADJUSTING 
 


A. Adjust and align hardware to uniform clearance at vertical edge of doors, not 
exceeding 3/16 inch. 


 
B. Adjust hinges to position doors in partial opened position when unlatched. 


Return out swinging doors to closed position. 
 
C. Adjust adjacent components for consistency of line or plane. 


 
3.5 SCHEDULES 
 


A. Women’s Toilet 205 and Men’s Toilet 207 handicapped partitions. 
 
 
 


END OF SECTION 
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SECTION 12355 
CASEWORK 


 
PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. Section includes kitchen cabinets and counter tops and casework hardware. 
 
1.2 REFERENCES 
 


A. Builders Hardware Manufacturer's Association (BHMA) Standard: 
1. A156.9-03 Cabinet Hardware. 


 
B. Kitchen Cabinet Manufacturers Association (KCMA) Standard: 


1. A161.1-00 Performance and Construction Standard for Kitchen and 
Vanity Cabinets. 


 
1.3 SUBMITTALS 
 


A. Shop drawings: Indicate casework locations, large-scale plans, elevations, 
rough-in and anchor placement dimensions and tolerances, and clearances 
required. 


 
B. Product data: Submit component dimensions, configurations, construction 


details and joint details. 
 
C. Samples: Two samples, minimum size 3 inches by 6 inches of each color of 


finish and two samples of each type of hardware. 
 
1.4 QUALITY ASSURANCE 
 


A. Perform Work in accordance with KCMA A161.1. 
 
1.5 QUALIFICATIONS 
 


A. Manufacturer: Company specializing in manufacturing products specified in 
this section with minimum three years documented experience. 


 
PART 2 PRODUCTS 
 
2.1 CASEWORK 
 


A. Manufacturers: 
1. Aristokraft, Inc. 
2. Kraftmaid Cabinetry Inc. 
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3. Major Line Products Co., Inc. 
4. Mastercraft, Inc. 
5. Robern, Inc. 
6. Triangle Pacific Corp. 
7. Approved equal. 


 
2.2 COMPONENTS 
 


A. Cabinet construction: Softwood lumber framing and high density particle 
board. 


 
B. Counter top: Self edged plastic laminate over high density particle board, 


square internal intersection to full under top cabinet back splash. 
 
C. Side splash: Plastic laminate over particle board, square internal intersections 


to back splash and top surface. 
 
D. Door, drawer fronts and exposed end panels: Plastic laminate over particle 


board. 
 
E. Bolts, nuts, washers and screws: Of size and type to suit application. 
 
F. Concealed joint fasteners: Threaded steel. 


 
2.3 HARDWARE COMPONENTS 
 


A. Hardware: BHMA A156.9. 
 
B. Shelf standards and rests: Vertical chrome steel standards with rubber button 


fitted steel rests. 
 
C. Shelf brackets: Vertical chrome steel standards with chrome steel arms. 
 
D. Drawer and door pulls: Chrome handles on 4 inch centers. 
 
E. Catches: Magnetic. 
 
F. Drawer slides: Extension arms, steel and ball bearing construction. 
 
G. Hinges: Offset pin. 
 
H. Door bumpers: Resilient plastic with adhesive back; clear color; 5/16 inch 


diameter x 3/64 inch. 
 
I. Shelf supports: Nylon with 5 mm diameter steel pin, low back; clear color. 
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2.4 FABRICATION 
 


A. Shop assemble casework for delivery to site in units easily handled and to 
permit passage through building openings. 


 
B. Fabricate corners and joints without gaps or inaccessible spaces or areas 


where dirt or moisture could accumulate. 
 
C. Fabricate each unit rigid, not dependent on building structure or adjacent 


units for rigidity. 
 
D. Apply laminate backing sheet to reverse side of plastic laminate finished 


surfaces. 
 
E. Form edges smooth. Form material for counter tops, facing, and shelves from 


continuous sheets. 
 
F. Provide cutouts for plumbing fixtures, appliances, fixtures and fittings. Prime 


paint contact surfaces of cut edges. 
 
G. When necessary to cut and fit on site, furnish materials with ample allowance 


for cutting. Furnish trim for scribing and site cutting. 
 
2.5 SHOP FINISHING: KITCHENETTE 
 


A. Exposed to view surfaces including all doors, stiles, and exposed edges: 
Plastic laminate, Formica 437-58 Concrete, matte finish or equal. 


 
B. Counter top and back splash surfaces, Formica 437-58, Concrete, matte 


finish or equal. 
 
C. Interior surfaces: Plastic laminate, solid pattern, white color. 


 
PART 3 EXECUTION 
 
3.1 EXAMINATION 
 


A. Verify adequacy of support framing. 
 
3.2 INSTALLATION 
 


A. Install casework, components, and accessories. 
 
B. Use anchoring devices to suit conditions and substrate materials 


encountered. 
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C. Set casework items plumb and square, securely anchored to building 
structure. 


 
D. Carefully scribe casework abutting other components, with maximum gaps of 


1/32 inch. Use filler strips; not additional overlay trim for this purpose. 
 
E. Close ends of units, back splashes, shelves, and bases. 


 
3.3 ADJUSTING 
 


A. Adjust doors, drawers, hardware, fixtures, and other moving or operating 
parts to function smoothly. 


 
3.4 CLEANING 
 


A. Clean casework, counters, shelves, and hardware. 
 
3.5 PROTECTION OF INSTALLED CONSTRUCTION 
 


A. Do not permit finished casework to be exposed to continued construction 
activity. 


 
 
 


END OF SECTION 
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SECTION 12493 
HORIZONTAL LOUVER BLINDS 


 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Cleaning horizontal slat louver blinds. 
 
1.2 SYSTEM DESCRIPTION 
 


A. Existing horizontal slat louver blinds installed at window openings; manual 
control of raising and lowering by cord; blade angle adjustable by control 
wand. 


 
PART 2 PRODUCTS – Not used 
 
PART 3 EXECUTION 
 
3.1 CLEANING 
 


A. Vacuum clean existing horizontal blinds prior to final inspection for each 
phase. 


 
3.2 SCHEDULE 
 


A. All open office blinds. 
 
 
 


END OF SECTION 
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SECTION 13910 
BASIC FIRE SUPPRESSION MATERIALS AND METHODS 


 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Pipe, fittings, valves, and connections for sprinkler systems. 
 
B. Sprinklers. 


 
1.2 RELATED SECTIONS 
 


A. Section 09900 - Painting. 
 
1.3 REFERENCES 
 


A. American Society of Mechanical Engineers (ASME) Standards: 
1. B16.1-98 Cast Iron Pipe Flanges and Flanged Fittings Classes 


25, 125, and 250. 
2. B16.3-98 Malleable Iron Threaded Fittings Classes 150 and 


300. 
3. B16.4-98 Grey Iron Threaded Fittings-Classes 125 and 250. 
4. B16.9-03 Factory-made Wrought Steel Buttwelding Fittings. 
5. B16.25-03 Buttwelding Ends. 


 
B. American Society of Mechanical Engineers Boiler & Pressure Vessel Code 


(ASME B&PVC) Standard: 
1. SEC IX-99 Welding and Brazing Qualifications Non-Interfiled. 


 
C. American Society for Testing and Materials (ASTM) Standards: 


1. A53-04 Pipe, Steel, Black and Hot-Dipped, Zinc-coated 
Welded and Seamless. 


 
D. National Fire Protection Association (NFPA) Standards: 


1. 13-02 Installation of Sprinkler Systems. 
2. 24-02 Installation of Private Fire Service Mains and Their 


Appurtenances. 
 
1.4 SUBMITTALS 
 


A. Shop drawings: Indicate pipe materials used, jointing methods, supports, floor 
and wall penetration seals. Indicate installation, layout, weights, mounting and 
support details, and piping connections. 
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B. Product data: Furnish manufacturer’s catalogue information. Indicate valve 
data and ratings. 


 
1.5 OPERATION AND MAINTENANCE DATA 
 


A. Maintenance instructions: Include installation instructions, spare parts lists, 
procedures, and treatment programs. 


 
1.6 QUALITY ASSURANCE 
 


A. Sprinkler systems: Perform work to NFPA 13, and NFPA 24. 
 
B. Welding materials and procedures: Perform to ASME B&PVC, SEC IX. 
 
C. Valves: UL label or marking. Provide manufacturer's name and pressure 


rating marked on valve body. 
 
D. Maintain one copy of each maintenance instruction document on site. 


 
1.7 DELIVERY, STORAGE, AND HANDLING 
 


A. Deliver, store, protect, and handle products to site. 
 
B. Deliver and store valves in shipping containers, with labeling in place. 
 
C. Provide temporary protective coating on cast iron and steel valves. 
 
D. Provide temporary end caps and closures on piping and fittings. Maintain in 


place until installation. 
 
1.8 EXTRA MATERIALS 
 


A. Provide extra sprinkler heads under provisions of NFPA 13. 
 
B. Provide suitable wrenches for each head type. 


 
PART 2 PRODUCTS 
 
2.1 SPRINKLER PIPING, ABOVE GROUND 
 


A. Steel pipe: ASTM A53; Schedule 40 black or galvanized. 
1. Cast iron fittings: ASME B16.1, flanges and fittings; ASME B16.4, 


screwed fittings. 
2. Malleable iron fittings: ASME B16.3, screwed type. 
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3. Mechanical grooved couplings: Malleable iron housing clamps to engage 
and lock, "C" shaped composition sealing gasket, steel bolts, nuts, and 
washers; galvanized for galvanized pipe. 


 
2.2 SPRINKLER HEADS 
 


A. Manufacturers: 
1. Automatic Sprinkler. 
2. Grinnell. 
3. Star Sprinkler. 
4. Approved equal. 


 
B. Suspended Ceiling: 


1. Type: Recessed pendant type with matching push on or clamp on 
escutcheon plate. 


2. Head finish: Chrome plated. 
3. Escutcheon plate finish: Chrome plated. 
4. Fusible link: Fusible solder link type temperature rated for specific area 


hazard. 
 
C. Exposed area type: 


1. Type: Standard upright type. 
2. Head finish: Brass or Chrome plated. 
3. Fusible link: Fusible solder link type temperature rated for specific area 


hazard. 
 
D. Guards: Finish to match sprinkler head. 


 
PART 3 EXECUTION 
 
3.1 PREPARATION 
 


A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe. 
 
B. Remove scale and foreign material, from inside and outside, before 


assembly. 
 
C. Prepare piping connections to equipment with flanges or unions. 


 
3.2 INSTALLATION 
 


A. Install piping in accordance with NFPA 13 for sprinkler systems. 
 
B. Route piping in orderly manner, plumb and parallel to building structure. 


Maintain gradient. 
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C. Install piping to conserve building space, and not interfere with use of space 
and other work. 


 
D. Install piping to allow for expansion and contraction without stressing pipes, 


joints, or connected equipment. 
 
E. Slope piping and arrange systems to drain at low points. Use eccentric 


reducers to maintain top of pipe level. 
 
F. Prepare pipe, fittings, supports, and accessories for finish painting. Where 


pipe support members are welded to structural building framing, scrape, 
brush clean, and apply one coat of zinc-rich primer to welding. Refer to 
Section 09900. 


 
G. Do not penetrate building structural members unless indicated. 
 
H. Die cut screw joints with full cut standard taper pipe threads with non-toxic 


joint compound applied to male threads only. 
 
 
 


END OF SECTION 
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SECTION 15105 
PIPES AND TUBES 


 
PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. Section includes pipe, pipefittings, and valves for hot water, and equipment 
drains. 


 
1.2 RELATED SECTIONS 
 


A. Section 15260 - Piping Insulation. 
 
1.3 REFERENCES 
 


A. American Society of Mechanical Engineers (ASME) Standards: 
1. B16.3-98 Malleable Iron Threaded Fittings Classes 150 and 300. 
2. B16.18-01 Cast Copper Alloy Solder Joint Pressure Fittings. 
3. B16.22-01 Wrought Copper and Copper Alloy Solder Joint 


Pressure Fittings. 
4. B31.9-96 Building Services Piping. 


 
B. American Society of Mechanical Engineers Boiler and Pressure Vessel 


Codes (ASME B&PVC) Standard: 
1. SEC IX-99 Welding and Brazing Qualifications Non-Interfiled. 


 
C. American Society for Testing and Materials (ASTM) Standards: 


1. A53-04 Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless. 


2. A234-04 Piping Fittings of Wrought Carbon Steel and Alloy Steel 
for Moderate and High Temperature Service. 


3. B32-04 Solder Metal. 
4. B88-03 Seamless Copper Water Tube. 


 
D. American Welding Society (AWS) Standards: 


1. A5.8-04 Filler Metals for Brazing and Brace Welding. 
 
1.4 SYSTEM DESCRIPTION 
 


A. Where more than one piping system material is specified, ensure system 
components are compatible and joined to ensure the integrity of the system 
is not jeopardized. Provide necessary joining fittings. Ensure flanges, 
unions, and couplings for servicing are provided. 
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B. Use unions, flanges, and couplings downstream of valves and at equipment 
or apparatus connections. Use non-conducting dielectric connections 
whenever jointing dissimilar metals in open systems. Do not use direct 
welded connections to valves, equipment, or other apparatus. 


 
C. Provide Pipe hangers and supports in accordance with ASME B31.9 unless 


indicated otherwise. 
 
D. Use gate valves for shut-off and to isolate equipment, part of systems, or 


vertical risers. 
 
E. Use 3/4-inch ball valves with cap for drains at main shut-off valves, low 


points of piping, bases of vertical, and at equipment. Pipe to nearest floor 
drain. 


 
F. Use non-conducting dielectric connections whenever jointing dissimilar 


metal in open system. 
 
1.5 SUBMITTALS 
 


A. Certification of welders and qualifications of weld procedures. Certify 
welders and qualify procedures in accordance with the applicable 
requirements of ASME B&PVC SEC IX. Perform no welding before receipt 
of Contracting Officer approval of welder certifications and weld procedure 
qualifications. 


 
B. Test Reports on Hydrostatic Pressure Test. 
 
C. Product Data on materials and valves. 


 
1.6 QUALITY ASSURANCE 
 


A. Perform work in accordance with ASME B31.9 code for installation of piping 
systems and ASME B&PVC SEC IX for welding certification, materials, and 
procedures. 


 
B. Maintain one copy of each document on site. 
 
C. Valves: Manufacturer’s name, size, and pressure rating marked on valve 


body. 
 
1.7 DELIVERY, STORAGE, AND HANDLING 
 


A. Provide temporary end caps and closures on piping and fittings. Maintain in 
place until installation. 
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B. Protect piping from entry of foreign materials by temporary covers, 
completing sections of the work, and isolating parts of completed system. 


 
1.8 FIELD MEASUREMENTS 
 


A. Verify field measurements prior to fabrication. 
 
PART 2 PRODUCTS 
 
2.1 HOT WATER PIPING 
 


A. Steel pipe: ASTM A53, Schedule 40 black. 
1. Fittings: ASME B16.3, malleable iron or ASTM A234-WPB, forged 


steel welding type. 
2. Joints: Threaded or welded. 


 
B. Copper tubing: ASTM B88, Type L, hard drawn. 


1. Fittings: ASME B16.18, cast brass, or ASME B16.22, solder wrought 
copper. 


2. Tee connections: Mechanically extracted collars with notched and 
dimpled branch tube. 


3. Joints: Solder, lead free, ASTM B32, 95-5 tin-antimony, or tin and 
silver, with melting range 430 to 535°F. Braze, AWS A5.8 BCuP 
silver/phosphorus/copper alloy with melting range 1190 to 1480°F. 


 
2.2 EQUIPMENT DRAINS AND OVERFLOWS 
 


A. Steel pipe: ASTM A53, Schedule 40, galvanized. 
1. Fitting: Galvanized cast iron, or ASME B16.3 malleable iron. 
2.  Joints: Threaded, or grooved mechanical couplings. 


 
B. Copper tubing: ASTM B88, Type M and DWV, hard drawn. 


1. Fittings: ASME B16.18, cast brass, or ASME B16.22 solder wrought 
copper. 


2. Joints Solder, lead free, 95-5 tin-antimony, or tin and silver, with 
melting range of 430°F to 535°F. 


 
2.3 UNIONS, FLANGES, AND COUPLINGS 
 


A. Unions for pipe 2 inches and under: 
1. Ferrous piping: 150 psig malleable iron, threaded. 
2. Copper pipe: Bronze, soldered joints. 


 
B. Flanges for pipe over 2 inches: 


1. Ferrous piping: 150 psig forged steel, slip-on. 
2. Copper piping: Bronze. 
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3. Gaskets: 1/16-inch thick preformed neoprene. 
 
C. Dielectric connections: Union with galvanized or plated steel threaded end, 


copper solder end, water impervious isolation barrier. 
 
2.4 FLEXIBLE CONNECTORS 
 


A. Manufacturers: 
1. Metraflex Co. 
2. Flex-weld Inc. 
3. Anamet Industries. 
4. Approved equal. 


 
B. Corrugated bronze hose with single layer of stainless steel exterior braiding, 


minimum 9 inches long with copper tube ends; for maximum working 
pressure of 500 psig. 


 
2.5 GATE VALVES 
 


A. Up to and including 2 inches: Bronze body, bronze trim, rising stem, hand-
wheel, inside screw, single wedge or disc, threaded or solder ends. 


 
B. Over 2 inches and larger: Class 125 iron body, bronze trim, bolted bonnet, 


rising stem, outside screw and yoke, handwheel, rotating plug-type disc with 
renewable seal ring and disc, flanged ends. 


 
C. Hose bibb: Brass, 3/4 inch with threaded end. 


 
2.6 BALL VALVES 
 


A. Up to and including 2 inches: Bronze one-piece body, stainless steel ball, 
Teflon seats and stuffing box ring, lever handle, threaded ends with union. 


 
B, Over 2 inches: Cast steel body, chrome plated steel ball, Teflon seat and 


stuffing box seals, lever handle, handwheel for sizes 10 inches and over, 
flanged. 


 
2.7 SWING CHECK VALVES 
 


A. Up to and including 2 inches: Bronze body, bronze trim, bronze rotating 
swing disc, with composition disc, threaded ends. 


 
B. Over 2 inches: Iron body, bronze trim, bronze or bronze faced rotating swing 


disc, renewable disc and seat, flanged ends. 
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2.8 BALANCING/CALIBRATION VALVES 
 


A. Balancing valve equipped with brass readout valves fitted with an integral 
national pipe thread (NPT) insert and check valve, calibrated nameplate, 
internal seals, and preformed polyurethane insulation. 


 
2.9 AUTOMATIC WATER AIR VENT 
 


A. Brass or bronze body auto-air eliminating vent rated at 75 psi at 240°F with 
1/2-inch NPT connection. 


 
2.10 GAUGE 
 


A. Pressure, 0-100 psi range, 2-1/2-inch dial bronze bourdon tube, blowout 
grommet, steel case. 


 
2.11 SNUBBER 
 


A. Pressure, 0-3000 psi range, brass body, 1/4-inch NPT. 
 
2.12 THERMOMETER 
 


A. Industrial mercury thermometer, all angle type, with 3-1/2-inch socket 
length. Range 0-100°F. 


 
2.13 STRAINER 
 


A. Y-pipe strainer with 20-mesh screen, bronze or iron body rated 125 psi. 
2-inch and smaller screwed connections, 2-1/2-inch and larger flanged 
connections. 


 
PART 3 EXECUTION 
 
3.1 PREPARATION 
 


A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe. 
 
B. Remove scale and dirt on inside and outside before assembly. 
 
C. Prepare piping connections to equipment with flanges or unions. 
 
D. Keep open ends of pipe free from scale and dirt. Protect open ends with 


temporary plugs or caps. 
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3.2 INSTALLATION 
 


A. Install piping, domestic water, and coil condensate drain piping in 
accordance with ASME B31.9. 


 
B. Route piping in orderly manner, plumb and parallel to building structure and 


maintain gradient. 
 
C. Install piping to conserve building space, and not interfere with use of 


space. 
 
D. Group piping whenever practical at common elevations. 
 
E. Sleeve pipe passing through partitions, walls and floors. 
 
F. Install piping to allow for expansion and contraction without stressing pipe, 


joints, or connected equipment. 
 
G. Provide clearance for insulation, and access to valves and fittings. 
 
H. Where pipe support members are welded to structural building framing, 


scrape, brush clean, and apply one coat of zinc rich primer to welds. 
 
I. Install valves with stems upright or horizontal, not inverted. 
 
J. Install all equipment per manufacturer’s instructions. 


 
3.3 QUALITY CONTROL 
 


A. Hydrostatic tests: Test at not less than 1-1/2 times working pressure for two 
hours. Increase pressure in 50-psi increments and inspect each joint 
between increments. Hold at test pressure for one hour, decrease to 0 psi. 
Slowly increase again to test pressure and hold for one more hour. Remake 
leaking joints with new materials and repeat test. 


 
 
 


END OF SECTION 
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SECTION 15120 
PIPING SPECIALTIES 


 
PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. Section includes steam converter. 
 
1.2 REFERENCES 
 


A. American Society of Mechanical Engineers Boiler and Pressure Vessel Codes 
(ASME B&PVC) Standard: 
1. SEC VIII-04 Pressure Vessels Constructed of Carbon and Low Alloy 


Steels. 
 
1.3 SUBMITTALS 
 


A. Product data: Manufactured products and assemblies required for this project. 
1. Manufacturer’s data indicating use, operating range, total range, accuracy, 


and location for manufactured components. 
2. Product description, model, dimensions, component sizes, rough-in 


requirements, service sizes, and finishes. 
3. Schedule indicating manufacturer, model number, size, location, rated 


capacity, load served, and features for each specialty. 
 
1.4 DELIVERY, STORAGE, AND HANDLING 
 


A. Accept valves on site in shipping containers with labeling in place. Inspect for 
damage. 


 
B. Provide temporary protective coating on cast iron and steel valves. 
 
C. Protect systems from entry of foreign materials by temporary covers, caps and 


closures, completing sections of the work, and isolating parts of completed 
system until installation. 


 
1.5 ENVIRONMENTAL REQUIREMENTS 
 


A. Do not install instruments when areas are under construction, except for 
required rough in, taps, supports, and test plugs. 


 
1.6 FIELD MEASUREMENTS 
 


A. Verify field measurements prior to fabrication. 
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1.7 MATERIALS 
 


A. Execution requirements: Spare parts and maintenance products. 
 
PART 2 PRODUCTS 
 
2.1 STEAM TO HOT WATER CONVERTER 
 


A. Steam to hot water converter assembly consisting of shell and tube heat 
exchanger, the heat exchanger shall be carbon steel, tubes to be brass, 
working steam pressure of 40 psig, working water pressure of 125 lb., 
maximum pressure drop at full flow rate to be 10 psig and construction 
conforming to the latest ASME B&PVC SEC VIII, Division 1 and stamped with 
ASME “U” symbol. See schedule for heat exchanger data. (Bell & Gossett 
Series “SU” or approved equal.) 


 
PART 3 EXECUTION 
 
3.1 INSTALLATION 
 


A. Provide drain and hose connection with valve on strainer blow down 
connection. 


 
3.2 PROTECTION OF INSTALLED CONSTRUCTION 
 


A. Remove thermostatic elements from steam traps during temporary and trial 
usage, and until system has been operated and dirt pockets cleaned of 
sediment and scale. 


 
3.3 INSTULATION 
 


A. Insulate converter in accordance with specifications Section 15260. 
 
 
 


 
END OF SECTION 
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SECTION 15140 
SUPPORTS AND ANCHORS 


 
PART 1 GENERAL 
 
1.1 Provide all supports, anchors, seals, sleeves, and escutcheons required for all 


mechanical piping and ductwork as indicated on the drawings and specified herein. 
 


A. American Welding Society (AWS) Standard: 
1. D1.1-04 Structural Welding Code – Steel. 


 
B. Sheet Metal and Air Conditioning Contractors' National Association 


(SMACNA): 
1. HVAC Duct Cons truction Standards Metal and Flexible, 1997. 


 
PART 2 PRODUCTS 
 
2.1 PIPE HANGERS AND SUPPORTS 
 


A. Pipe hangers: Adjustable steel hangers, clevis-type (Grinnel, Fee & Mason, or 
equal). 


 
B. Hanger rods: Steel threaded one end, threaded both ends, or continuous 


threaded. 
 
C. Vertical pipe supports: Steel riser clamps. 


 
2.2 DUCT HANGERS AND SUPPORTS 
 


A. Duct hangers: Galvanized steel band or rolled angle iron and 3/8-inch steel 
rods. 


 
B. Wall supports: Galvanized steel band or fabricated angle bracket. 


 
2.3 SLEEVES AND ESCUTCHEONS 
 


A. Pipes through walls: Form sleeves with Schedule 40 steel pipe or 18-gage 
galvanized steel. 


 
B. Escutcheons: Chrome-plated, full- or split-ring type. 
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PART 3 EXECUTION 
 
3.1 PIPE HANGERS AND SUPPORTS 
 


A. Support horizontal piping as shown in Table I. 
 


PIPE HANGER SPACING 
PIPE SIZE 


Inches 
MAXIMUM 


HANGER SPACING 
 Feet  


HANGER ROD 
DIAMETER 


Inches 
1/2 6 3/8 
3/4 7 3/8 
1 7 3/8 


1-1/4 7 3/8 
1-1/2 8 3/8 


2 10 3/8 
2-1/2 11 1/2 


3 12 1/2 
4 12 1/2 


 
Table I. Support Horizontal Piping – Complete. 


 
B. Install hangers to provide minimum 1/2-inch clear space between finished 


covering and adjacent work. 
 
C. Place a hanger within one foot of each horizontal elbow. 
 
D. Use hangers which are vertically adjustable 1-1/2-inch minimum after piping 


is erected. 
 
E. Size hangers on insulated piping to fit over insulation, using heavy-gage 


galvanized steel saddles to protect insulation. Where the insulation is soft and 
will not support the pipe without being crushed, install rigid insulation in the 
saddle. For pipes 1-inch- diameter and larger, saddles shall be a minimum of 
12 inches long. 


 
F. Piping may be grouped together and supported from galvanized angle iron 


trapeze hangers, provided insulation saddles are used. 
 
G. Hangers supported from steel members shall be supported by C- clamps. 
 
H. Where practical, support riser piping independently of connected horizontal 


piping. 
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3.2 DUCT HANGERS AND SUPPORTS 
 


A. Support ducts in accordance with SMACNA HVAC Duct Construction 
Standards and AWS D1.1. 


 
B. Minimum size for duct widths up to 30 inches shall be 1 inch by 16-gauge at 


10-foot spacing. 
 
C. Minimum sizes for duct widths above 30 inches are as follows: 
 


Duct Width 
Inches 


Support Size Spacing 
Inches 


30 to 54 1-1/2 inches x 1-1/2 inches x 1/4 inch angle 
with 3/8 inch rod 


48 


 
Table II. Duct widths 30 Inches – Complete. 


 
D. Use hangers with 1-1/2-inch vertical adjustment. 


 
3.3 SLEEVES AND ESCUTCHEONS 
 


A. Terminate wall sleeves flush with the wall. 
 
B. Provide sleeves large enough to admit pipe insulation full size. Install piping in 


the center of the sleeves. Continue insulation through the sleeves. Tightly 
pack voids between pipe or insulation, and sleeve with non-asbestos packing 
compound.  


 
C. Install chrome-plated escutcheons where piping passes through finished 


surfaces. 
 
 
 


END OF SECTION 
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SECTION 15260 
PIPING INSULATION 


 
PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. Section includes: 
1. Piping insulation. 
2. Jackets and accessories. 


 
1.2 CODES AND STANDARDS 
 


A. American Society for Testing and Materials (ASTM) Standards: 
1. B209-04 Aluminum and Aluminum-Alloy Sheet and Plate. 
2. C177-04 Steady-State Heat Flux Measurements and Thermal 


Transmission Properties by Means of the Guarded-Hot-
Plate Apparatus. 


3. C335-04 Steady-State Heat Transfer Properties of Horizontal 
Pipe Insulation. 


4. C534-03 Preformed Flexible Elastomeric Cellular Thermal 
Insulation in Sheet and Tubular Form. 


5. C921-03 Jacket Materials for Thermal Insulation. 
6. D1056-00 Flexible Cellular Materials-Sponge or Expanded Rubber. 
7. E84-05 Surface Burning Characteristics of Building Materials. 
8. E96-00 Water Vapor Transmission of Materials. 


 
B. Underwriters Laboratories, Inc. (UL) Standard: 


1. 723-03 Surface Burning Characteristics of Building Materials. 
 
1.3 SUBMITTALS 
 


A. Product data to include product description, list of materials and thickness for 
each service and location. 


 
1.4 QUALITY ASSURANCE 
 


A. Materials: Flame spread/smoke developed rating of 25/50 respectively or less 
in accordance with ASTM E84 and UL 723. 


 
1.5 DELIVERY, STORAGE, AND HANDLING 
 


A. Deliver, store, and protect products at site. 
 
B. Deliver materials to site in original factory packaging, labeled with 


manufacturer's identification, including product density and thickness. 
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C. Store insulation in original wrapping and protect from weather and construction 


traffic. 
 
D. Protect insulation against dirt, water, chemical, and mechanical damage. 


 
1.6 ENVIRONMENTAL REQUIREMENTS 
 


A. Maintain ambient temperatures and conditions required by manufacturers of 
adhesives, mastics, and insulation cements. 


 
B. Maintain temperature during and after installation for minimum period of 24 


hours. 
 
PART 2 PRODUCTS 
 
2.1 GLASS FIBER 
 


A. Insulation: Rigid molded, noncombustible. 
1. 'K' ('ksi') value : ASTM C335, 0.24 at 150º mean temperature. 
2. Minimum service temperature: -20ºF. 
3. Maximum service temperature: 500ºF. 
4. Maximum moisture absorption: 0.2 percent by volume. 


 
B. Vapor barrier jacket 


1. ASTM C921, White Kraft paper reinforced with glass fiber yarn and 
bonded to aluminized film. 


2. Moisture vapor transmission: ASTM E96; 0.02 perm inches. 
3. Secure with self-sealing longitudinal laps and butt strips. 
4. Secure with outward clinch expanding staples and vapor barrier mastic. 
5. Exterior piping: Provide 0.016-inch thick aluminum jacket on all exterior 


piping, smooth finish with 2-inch slip joints, die-formed fittings and 3/8-
inch metal jacket bands. 


 
C. Tie wire: 18-gauge stainless steel with twisted ends on maximum 12-inch 


centers. 
 
PART 3 EXECUTION 
 
3.1 EXAMINATION 
 


A. Verify that piping has been tested before applying insulation materials. 
 
B. Verify that surfaces are clean, foreign material removed, and dry. 
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3.2 INSTALLATION 
 


A. Install materials in accordance with manufacturer's instructions. 
 
B. On exposed piping, locate insulation and cover seams in least visible 


locations. 
 
C. For insulated pipes: 


1. Provide all weather jackets, with vapor barrier, factory applied. 
2. Insulate fittings, joints, and valves with insulation of like material and 


thickness as adjoining pipe. 
3. Finish with glass cloth and adhesive. 


 
D. Inserts and shields: 


1. Application: Piping 2 inches diameter or larger. 
2. Shields: Galvanized steel between pipe hangers and pipe insulation. 
3. Shield configuration: Minimum 12 inches long, of same contour as 


adjoining insulation; may be factory fabricated. 
 
E. On exposed piping, locate insulation and cover seams in least visible 


locations. 
 
F. Finish insulation at supports, protrusions, and interruptions. 


 
3.3 INSULATION SCHEDULE 
 


PIPING SYSTEMS INSULATION THICKNESS 


Hot Water Piping and Converter 1-1/2-Inch Molded Fiberglass 
 


Table I. Insulation Schedule – Complete. 
 
 
 


END OF SECTION 
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SECTION 15290 
DUCTWORK INSULATION 


 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Ductwork insulation. 
 
1.2 RELATED SECTIONS 
 


A. Section 15890 - Ductwork. 
 


1.3 REFERENCES 
 


A. American Society for Testing and Materials (ASTM) Standards: 
1. C518-04 Steady-State 8 Thermal Transmission Properties by 


Means of the Heat Flow Meter Apparatus. 
2. C553-02 Mineral Fiber Blanket Thermal Insulation for Commercial 


and Industrial Applications. 
3. E84-05 Surface Burning Characteristics of Building Materials. 
4. E96-00 Water Vapor Transmission of Materials. 


 
B. Sheet Metal and Air Conditioning Contractors’ National Association, Inc. 


(SMACNA) Standard: 
1. HVAC Duct Construction Standards Metal and Flexible, 1997. 


 
C. Underwriters Laboratories, Inc (UL) Standard: 


1. 723-03 Surface Burning Characteristic of Building Materials. 
 
1.4 SUBMITTALS 
 


A. Product data: Furnish product description, thermal characteristics, list of 
materials and thickness for each service, and locations. 


 
B. Manufacturer's instructions: Indicate installation procedures which ensure 


acceptable workmanship and installation standards will be achieved. 
 
1.5 REGULATORY REQUIREMENTS 
 


A. Materials: Flame spread/smoke developed rating of 25/50 in accordance with 
ASTM E84. 
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1.6 ENVIRONMENTAL REQUIREMENTS 
 


A. Maintain ambient temperatures and conditions required by manufacturers of 
adhesives, mastics, and insulation cements. 


 
B. Maintain temperature during and after installation for minimum period of 24 


hours. 
 
PART 2 PRODUCTS 
 
2.1 GLASS FIBER, FLEXIBLE 
 


A. Manufacturers: 
1. Manville. 
2. Knauf. 
3. Certain Teed 
4. Approved equal. 


 
B. Insulation: ASTM C553; flexible, noncombustible blanket. 


1. 'K' value: ASTM C518, 0.31 at 75ºF. 
2. Maximum service temperature: 250ºF. 
3. Maximum moisture absorption: 0.20 percent by volume. 
4. Density: 0.75 lb/cu. ft. 


 
C. Vapor barrier jacket: 


1. Kraft paper with glass fiber yarn and bonded to aluminized film. 
2. Moisture vapor transmission: ASTM E96; 0.04 perm. 
3. Secure with pressure sensitive tape. 


 
D. Vapor barrier tape: 


1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, 
with pressure sensitive rubber based adhesive. 


 
E. Fire characteristics: 


1. Flame spread: ASTM E84 or UL 723 
2. Smoke development: ASTM E84 or UL 723. 


 
F. Tie wire: Annealed steel, 16 gauge. 


 
PART 3 EXECUTION 
 
3.1 EXAMINATION 
 


A. Verify that ductwork has been tested before applying insulation materials. 
 
B. Verify that surfaces are clean, foreign materials removed, and dry. 
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3.2 INSTALLATION 
 


A. Install in accordance with SMACNA HVAC Duct Construction Standards - Metal 
and Flexible. 


 
B. External duct insulation application: 


1. Secure insulation with staples, tape, or wires. 
2. Install without sag on underside of ductwork. Use adhesive or mechanical 


fasteners where necessary to prevent sagging. Lift ductwork off trapeze 
hangers and insert spacers. 


 
3.3 DUCTWORK INSULATION SCHEDULE 


 
DUCTWORK THICKNESS 
All Supply and Return Interior Ductwork 1 1/2-inch, Kraft backed glass fiber 
 
 
 


END OF SECTION 
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SECTION 15440 
PLUMBING FIXTURES AND PIPING 


 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Lavatories. 
 
B. Sinks. 
 
E. Piping. 


 
1.2 CODES AND STANDARDS 
 


A. American Society of Mechanical Engineers (ASME) Standards: 
1. B16.18-01 Cast Copper Alloy Solder Joint Pressure Fittings. 
2. B16.22-01 Wrought Copper and Copper Alloy Solder Joint 


Pressure Fittings. 
3. B16.23-02 Cast Copper Alloy Solder Joint Drainage Fittings. 


 
B. American Society for Testing and Materials (ASTM) Standards: 


1. B32-04 Solder Metal. 
2. B43-04 Seamless Red Brass Pipe, Standard Sizes. 
3. B88-03 Seamless Copper Water Tube. 


 
C. Cast Iron Soil Pipe Institute (CISPI) Standard: 


1. 301-90 Hubless Cast Iron Soil Pipe and Fittings for Sanitary 
and Storm Drain, Waste and Vent Piping 
Applications. 


 
1.3 SUBMITTALS 
 


A. Product data:  Furnish catalogue illustrations of fixtures, sizes, rough-in 
dimensions, utility sizes, trim, and finishes. 


 
B. Maintenance data:  Include fixture trim exploded view and replacement parts 


lists. 
 
PART 2 PRODUCTS 
 
2.1 GENERAL NOTES 
 


A. All exposed metal trim (except stainless steel) shall be chrome plated, polished, 
unless otherwise noted. 
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B. All fixture supply and waste pipes passing into or through walls shall be 
equipped with escutcheons.  Note:  Trap escutcheons shall be deep enough to 
accommodate the waste connectors specified under 3.3 INSTALLATION. 


 
C. All seats, stems, barrels, sleeves, washers, or other working parts which are 


subject to wear in all faucets shall be removable and renewable without 
removing or altering the faucet bodies or disturbing the building construction. 


 
D. Where “wheelhandle cut-off stops,” are scheduled below, unless otherwise 


noted these shall be wheel handle angle type with 1/2-inch copper compression 
inlets and 3/8-inch outside diameter. flexible risers, Brasscraft CR-1912A for 
lavatories and CR-3912A for sinks, and Brasscraft CR-1912DL for tank type 
closets, or as approved cut-off stops of the types specified above. 


 
E. Where “P-traps” are scheduled below, unless otherwise noted, these shall be 


semi-cast brass adjustable type with cleanout and tubing waste to wall, sizes as 
specified. 


 
F. Escutcheons shall be chrome pleated metal with fastening devices.  Provide a 


pipe escutcheon where each exposed un-insulated pipe passes through each 
finished wall surface and each finished ceiling surface.  Provide a rod 
escutcheon where each hanger rod passes through each finished ceiling 
surface.  Escutcheons are not required in unfinished areas. 


 
G. Fixture supports shall be Smith, Wade, or Zurn equal to Smith 210, 230, or 240 


for water closets, Smith 636 for urinals, and Smith 700 for lavatories. 
 
H. Waste and vent piping: 


1. Cast iron pipe: CISPI 301, hubless, service weight. 
a. Fittings: Cast iron. 
b. Joints: Neoprene gaskets and stainless steel clamp-and-shield 


assemblies. 
2. Brass pipe: ASTM B43, chrome plated. 


a. Fittings: ASME B16.23, cast bronze, chrome plated. 
b. Joints: ASTM B32, solder, Grade 95TA. 


 
I. Water piping, above grade 


1. Copper tubing: ASTM B88, Type L, hard drawn. 
a. Fittings: ASME B16.18, cast bronze, or ASME B16.22, wrought copper 


and bronze. 
b. Joints: ASTM B32, solder, Grade 95TA, lead free. 


 
J. All waterways shall be lead-free. 


 







10836 


ANZY0400361 15440-3 


2.2 FIXTURES AND TRIM 
 


A. Sinks: 
1. Bowl: Double compartment 25 by 22 by 8 inches outside dimensions 20-


gauge-thick, Type 302 stainless steel, self-rimming with undercoating, 3-
1/2 inches crumb cups, and chromed brass drain, ledge back drilled for 
trim. 


2. Trim: Chrome plated brass supply with swing spout, water economy 
aerator, single lever handle and retractable spray; chrome plated 17-gauge 
brass P-trap with clean-out plug and arm with escutcheon, 1/2-inch chrome 
plated supplies with wheel handle stops. 


3. Manufacturer and model: 
a. Kohler K-3288-4 single basin, self rimming 20-gauge stainless steel 


with four hole faucet punching; Kohler K-7776-K kitchen sink faucet with 
Kohler K-16022-5 handles; Kohler K-8814 stainless steel sink strainer, 
or equal. 


 
B. Lavatory: 21 by 18 inches lavatory,5 inches deep, self rimming, ADA approved, 


cast iron with single hole drilling, color as selected, Kohler K-2895-1 battery 
operated electric faucet complete with sensor, solenoid, circuitry and battery. 
Sloan Optima Plus EBF-85 or approved equal. 


 
PART 3 EXECUTION 
 
3.1 EXAMINATION 
 


A. Verify that walls and floor finishes are prepared and ready for installation of 
fixtures. 


 
B. Verify that electric power is available and of the correct characteristics. 


 
3.2 PREPARATION 
 


A. Rough-in fixture piping connections in accordance with minimum sizes 
indicated in fixture rough-in schedule for particular fixtures. 


 
3.3 INSTALLATION 
 


A. Install in accordance with manufacturer's instructions. 
 
B. Install each fixture with trap, easily removable for servicing and cleaning. 
 
C. Provide chrome plated flexible supplies to fixtures with wheel handle stops, 


reducers, and escutcheons. 
 
D. Install components level and plumb. 
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E. Connect all tubing outlet fixture traps to waste stacks with the proper length IPS 


pipe or cooper tubing nipples and approved compression ring type all brass 
waste connectors, with the compression nuts in all cases projecting outside of 
the finished walls.  Connect all IPS threaded outlet fixture traps to waste stacks 
with the proper length IPS pipe nipples. 


 
F. Attach all fixtures securely to the building structure with suitable hanging and 


supporting devices.  Install each wall mounted closet on a closet carrier, and 
install other wall hung fixtures on fixture carriers where these are specified 
here-in-before.  Otherwise, install wall hung fixtures as follows: 
1. Steel stud walls:  provide behind each wall hung fixture and device a 


suitable steel or 2 inches nominal thickness wood backing plate with bolts, 
toggle bolts, or other suitable anchors; before installing backing plates, 
obtain approval of proposed plates and anchorage. 


2. Masonry walls:  install fixtures and evices on masonry walls with approved 
toggle bolts passing completely through the masonry construction with 
suitable rotary masonry drills only, which shall make clean holes without 
breaking or spalling the masonry construction.  Use not less than 4 toggle 
bolts per fixture, or more if necessary for substantial support.  All exposed 
nuts shall be chrome plated acorn nuts, with chrome plated washer.  Install 
the proper attaching bolt or screw in each mounting hole in each fixture. 


 
G. Protect all fixtures until the work is accepted.  All fixtures which are marred or 


damaged shall be replaced with new fixtures as approved. 
 
3.4 INTERFACE WITH OTHER PRODUCTS 
 


A. Review millwork shop drawings.  Confirm location and size of fixtures and 
openings before rough-in and installation. 


 
3.5 ADJUSTING 
 


A. Adjust stops or valves for intended water flow rate to fixtures without splashing, 
noise, or overflow. 


 
3.6 TESTING AND CLEANING 
 


A. After plumbing system has been tested and before any field painting is 
commenced, clean up all plumbing work thoroughly.  Remove all foreign matter 
which has accumulated in all fixtures, equipment, and enclosures.  Remove all 
stickers, stains, and tarnish from fixtures and trim, and clean and polish all 
valves, plates, and other surfaces that are not to be painted so that they 
present a new and acceptable appearance. 
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3.7 FIXTURE HEIGHTS 
 


A. Install fixtures to heights above finished floor as indicated. 
 
3.8 FIXTURE ROUGH-IN SCHEDULE 
 


 Hot Water Cold Water Waste Vent 
Lavatory 1/2 inch 1/2 inch 2 inches 2 inches 
Sink 1/2 inch 1/2 inch 2 inches 2 inches 


 
 


END OF SECTION 
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SECTION 15830 
FANS 


 
PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. Section Includes: 
1. Inline fans. 


 
1.2 SUBMITTALS 
 


A. Product data: Data on fans and accessories including fan curves with 
specified operating point plotted, power, RPM, sound power levels for both 
fan inlet and outlet at rated capacity, and electrical characteristics and 
connection requirements. 


 
B. Manufacturer's installation instructions: Fan manufacturer's instructions.  
 
C. Manufacturer's certificate: Certify products meet or exceed specified 


requirements. 
 
D. Operation and maintenance data: Instructions for lubrication, motor and drive 


replacement, spare parts list, and wiring diagrams. 
 
1.3 DELIVERY, STORAGE, AND HANDLING 
 


A. Protect motors, shafts, and bearings from weather and construction dust. 
 
PART 2 PRODUCTS 
 
2.1 IN-LINE FAN (RF-1) 
 


A. Manufacturers: 
1. Penn Ventilator, Model Domex. 
2. Greenheck Corp. 
3. Aerovent. 
4. Loren Cook Co. 
5. Approved equal. 


 
B. Construction: 


1. Centrifugal fan unit: V-belt or direct driven with galvanized steel housing 
lined with 1/2 inch acoustic insulation, and resilient mounted motor. 
Backward inclined airfoil steel blades precision welded to front and back 
plates, adjustable slide rails for belt adjustment, and guide vanes welded 
with outer housing. 


2. Sheaves: Cast iron or steel, dynamically balanced, bored to fit shafts 
and keyed, variable and adjustable pitch motor sheaves selected so 
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required RPM is obtained with sheaves set a mid-position, fan shaft with 
self-aligning pre-lubricated ball bearings. 


 
C. Accessories: 


1. Disconnect switch: Factory wired, non-fusible, in housing for thermal 
overload protected motor and wall mounted. 


2. RF-1 shall be provided with variable frequency drive. 
 
PART 3 EXECUTION 
 
3.1 INSTALLATION 
 


A. Secure fans with cadmium plated steel lag screws to structure. 
 
B. Install backdraft dampers on inlet to ventilators used in relief air or fresh air 


applications. 
 
C. Provide sheaves required for final air balance. 
 
D. Install flexible connections between fan and ductwork. Ensure metal bands of 


connectors are parallel with minimum one-inch flex between ductwork and fan 
while running. 


E. Pipe scroll drains to nearest floor drain. 
 
3.2 DEMONSTRATION 
 


A. Demonstrate fan operation and maintenance procedures. 
 
3.3 PROTECTION OF FINISHED WORK 
 


A. Do not operate fans until ductwork is clean, filters in place, bearings 
lubricated, and fan has been test run under observation. 


 
 
 


END OF SECTION 
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SECTION 15890 
DUCTWORK 


 
PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. This section applies to all ductwork for air conditioning, exhaust, and 
ventilation system as indicated on the drawings and specified herein. 


 
1.2 CODES AND STANDARDS 
 


A. National Fire Protection Association (NFPA) Standard: 
1. 90A-02 Installation of Air Conditioning and Ventilating Systems. 


 
B. Sheet Metal and Air Conditioning Contractors National Association (SMACNA) 


Standard: 
1. HVAC Duct Construction Standards Metal and Flexible, 1997. 


 
C. Underwriters Laboratories (UL) Standard: 


1. 181-03 Factory-Made Air Ducts and Connectors. 
 
PART 2 PRODUCTS 
 
2.1 Ductwork: Galvanized steel, prime lock-forming quality, with a zinc coating of 1.25 


ounces per square foot on each side; S-slip and drive construction. 
 
2.2 Flexible duct: Flexible fiberglass duct with a highly flexible, vinyl-coated, spring 


steel helix bonded to a vinyl coated fiberglass mesh, insulating layer of fiberglass 
blanket, an outer vapor barrier jacket, code compliance with NFPA 90A when 
tested in accordance with UL 181, Class 1. 


 
PART 3 EXECUTION 
 
3.1 Fabricate, install, and support low-pressure ductwork in accordance with SMACNA 


HVAC Duct Construction Standard - Metal and Flexible. 
 
3.2 Add supplemental bracing to prevent sagging and drumming. 
 
3.3 Cross-break ductwork over 10-inch dimension on either side. 
 
3.4 Use drive slips, folded over to seal corners, for narrow sides of ducts that are 18 


inches or less. 
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3.5 Make branch connections and tees with a converging radius elbow, radius tapin, or 
square takeoff with suitable vanes. Space duct joints to preclude cutting for branch 
takeoffs or outlet collars. 


 
3.6 Make the throat radius of unvaned elbows equal to 3/4 of the width of the duct. 


Make a full heel radius. Use a 6-inch-throat radius with full radius vanes and full 
heel radius; use a 3-inch-square throat and square heel with closed-space, double-
thickness-turning vanes. 


 
3.7 Do not exceed a slope of 1-inch-in-7-inches for increase-in-area transformations. 


The slope for decrease-in-area transformations may be 1-inch-in-4-inches, but 
1-inch-in-7-inches is preferable. With the use of approved vanes, the angle of 
transformation at connections to equipment and coils shall not exceed 30 degrees 
on the approaching side and 45 degrees on the leaving side. 


 
3.8 Install access doors in ducts on each side of each vaned elbow or tee; and at each 


splitter damper, volume damper, fire damper and heating coil. 
 
3.9 Install flexible ducts for diffuser runouts only. Do not allow runouts to exceed 8 feet 


in length. 
 
 
 


END OF SECTION 
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SECTION 15910 
DUCTWORK ACCESSORIES 


 
PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. Work includes: 
1. Combination fire and smoke dampers. 
2. Flexible duct connections. 
3. Terminal units. 


 
1.2 RELATED WORK 
 


A. Section 15890 - Ductwork. 
 
1.3 CODES AND STANDARDS 
 


A. Air-Conditioning and Refrigeration Institute (ARI) Standards: 
1. 410-01 Forced-Circulation Air-Cooling and Air-Heating Coils. 


 
B. National Fire Protection Association (NFPA) Standard: 


1. 90A-02 Installation of Air Conditioning and Ventilating Systems. 
 


C. Sheet Metal and Air Conditioning Contractors' National Association (SMACNA) 
Standard: 
1. HVAC Duct Construction Standards, Metal and Flexible 1997. 


 
D. Underwriters Laboratories (UL) Standards: 


1. 33-04 Heat Responsive Links for Fire-Protection Service.  
2. 555-02 Fire Dampers. 
3. 555S-03 Smoke Dampers. 


 
PART 2 PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS - DAMPERS 
 


A. Ruskin, 
 
B. Louvers and Dampers, Inc., 
 
C. Penn Ventilators Co., 
 
D. Approved equal. 
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2.2 COMBINATION FIRE AND SMOKE DAMPERS 
 


A. Blade type damper with 1-1/2 hour fire rating. Ruskin FSD60 with EFL200 
electric fuse link or approved equal. 


 
B. Fabricate in accordance with NFPA 90A, UL 555, and UL 555S. 
 
C. Provide factory sleeve and collar for each damper. 
 
D. Multiple blade dampers: Fabricate with 16 gage galvanized steel frame and 


blades, oil-impregnated bronze or stainless steel sleeve bearings and plated 
steel axles, stainless steel jamb seals, 1/8- by 1/2-inch plated steel concealed 
linkage, stainless steel closure spring, blade stops, and lock, and 1/2-inch 
actuator shaft. 


 
E. Normally open smoke responsive fire dampers: Blade type, closing upon 


actuation of electro thermal link, flexible stainless steel blade edge seals to 
provide constant sealing pressure, stainless steel springs with locking devices. 


 
G. Electro thermal link:  Fusible link melting at 165°F; 120 volts, single phase, 60 


Hz. Electric link shall be a manually resetable type. 
 
2.3 ACCEPTABLE MANUFACTURERS - FLEXIBLE DUCT CONNECTIONS 
 


A. Duro-Dyne Corporation, 
 
B. United McGill Corporation, 
 
C. Flex-Hose Company, 
 
D. Approved equal. 


 
2.4 FLEXIBLE DUCT CONNECTIONS 
 


A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards, 
and as indicated. 


 
B. UL-listed, fire-retardant, neoprene-coated, woven-glass fiber fabric to NFPA 


90A, minimum density 20 oz per sq. yd, approximately 3 or 6 inches wide, 
crimped into metal edging strip. 


 
A. Leaded vinyl sheet, minimum 0.55 inch thick, 0.87 lb. per sq. ft, 10 dB 


attenuation in 10 to 10,000 Hz range. 
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2.5 TERMINAL UNITS 
 


A. Variable air volume (VAV) terminal units: VAV terminal units shall be the type, 
size, and capacity shown and shall be mounted in the ceiling or wall cavity and 
shall be suitable for single duct system applications. Actuators and controls 
shall be as specified in Section 15955. Unit enclosures shall be constructed of 
galvanized steel not lighter than 22-gauge or aluminum sheet not lighter than 
18 gauge. Single discharge outlets shall be provided as required. Units with 
flow limiters are not acceptable. Unit air volume shall be factory preset and 
readily field adjustable without special tools. Reheat coils shall be provided as 
indicated. A flow chart shall be attached to each unit. Acoustic performance of 
the terminal units shall be based upon units tested according to ARI 880. 
Sound power level shall be as indicated. Discharge sound power shall be 
shown for minimum and 1-1/2 inches water gauge inlet static pressure. 
Acoustical lining shall be according to NFPA 90A. 
1. Variable volume, single duct: Variable volume, single duct, terminal units 


shall be provided with a calibrated air volume sensing device, air valve or 
damper, actuator, and accessory relays. Units shall control air volume to 
within plus or minus 5 percent of each air set point volume as determined 
by the thermostat with variations in inlet pressures from 3/4 to 6 inch water 
gauge. Internal resistance of units shall not exceed 0.4 inch water gauge 
at maximum flow range. External differential pressure taps separate from 
the control pressure taps shall be provided for air flow measurement with 
a 0 to 1 inch water gauge range. Unit volume controller shall be normally 
open upon loss of power. Provide hot water coil access door on bottom of 
unit. 


2. Variable volume, parallel fan powered: Variable volume, parallel fan 
powered, terminal units shall be provided with a calibrated primary air 
volume sensing device, air value or damper, actuator, and accessory 
relays. Units shall control air volume to within plus or minus 5 percent of 
each air set point volume as determined by the thermostat with variations 
in inlet pressures from 3/4 to 6 inch water gauge. Internal resistance of 
units shall not exceed 0.4 inch water gauge at maximum flow range. 
Provide plenum rated, high efficiency, permanently lubricated, 
permanently split capacitor electric blower motor mounted on blower with 
removable scroll and mounted in the parallel flow position easily 
removable side access panel for motor and blower removal. External 
differential pressure taps separate from the control pressure taps shall be 
provided for air flow measurement with a 0 to 1 inch water gauge range. 
Unit volume controller shall be normally open upon loss of power. Provide 
hot water coil access door on bottom of unit. 


3. Variable volume, series fan powered: Variable volume, series fan 
powered, terminal units shall be provided with a calibrated primary air 
volume sensing device, air valve or damper, actuator, and accessory 
relays. Units shall control air volume to within plus or minus 5 percent of 
each air set point volume as determined by the thermostat with variations 
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in inlet pressures from 3/4 to 6 inch water gauge. Internal resistance of 
units shall not exceed 0.4 inch water gauge at maximum flow range. 
Provide plenum rated, high efficiency, permanently lubricated, 
permanently split capacitor electric blower motor mounted on blower with 
removable scroll and mounted in the series flow position easily removable 
side access panel for motor and blower removal. External differential 
pressure taps separate from the control pressure taps shall be provided 
for air flow measurement with a 0 to 1 inch water gauge range. Unit 
volume controller shall be normally open upon loss of power. Provide hot 
water coil access door on bottom of unit. 


4. Reheat units: 
a. Hot water coils: Certify capacities, pressure drops, and selection 


procedures in accordance with ARI 410. 
1) Fabrication: 


a) Tubes; Seamless copper expanded into fins, brazed joints. 
b) Fins: Aluminum, 8-fins-per-inch maximum. 
c) Casing: Die formed channel frame of galvanized steel. 


 
PART 3 EXECUTION 
 
3.1 EXECUTION 
 


A. Install equipment as recommended by manufacturer. 
 
 
 


END OF SECTION 
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SECTION 15936 
AIR OUTLETS AND INLETS 


 
PART 1 GENERAL 
 
1.1 WORK INCLUDED 
 


A. Diffusers. 
 
B. Registers/grilles. 


 
1.2 SUBMITTALS 
 


A. Product data for diffusers and grilles. 
 
PART 2 PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS - CEILING DIFFUSERS 
 


A. Metalaire. 
 
B. Titus. 
 
C. Carnes. 
 
D. Approved equal. 


 
2.2 ADJUSTABLE LINEAR SLOT SUPPLY DIFFUSER 


 
A. Type: Slot supply diffuser designed for lay-in mounting in exposed T-bar ceiling, 


provided with slot sizes and lengths as shown on equipment schedule. Provide 
each slot of the diffuser with laterally adjustable extruded aluminum air pattern 
controller, which can adjust the discharge air pattern a full 180 degrees without 
changing the noise level, static pressure resistance, or face appearance of the 
diffuser. Provide each slot of the diffuser with a single blade volume damper 
designed to hold its adjusted position regardless of duct pressures. Diffuser 
shall be designed for air pattern and volume control accessible for adjustment 
through the slot openings. 


 
B. Frame: High grade extruded aluminum outer and inner frame mechanically 


interlocked to produce straight and rigid diffuser unit. Outer frame borders shall 
be 3/4-inch wide. 


 
C. Fabrication: Extruded aluminum alloy 6063-T5. 
 
D. Accessories: 24 gauge galvanized steel boot plenum, with UL listed insulation 


in accordance with NFPA 90. Round or oval inlet collars with adjustable 
galvanized steel inlet damper. 







10836 


ANZY0400361 15936-2 


 
2.3 ACCEPTABLE MANUFACTURERS CEILING RETURNS 
 


A. Metalaire. 
 
B. Titus. 
 
C. Carnes. 
 
D. Approved equal. 


 
2.4. LINEAR SLOT RETURN DIFFUSER: 
 


A. Type: Slot return diffuser designed for lay-in mounting in exposed T-bar ceiling, 
provided with slot sizes and lengths as shown on equipment schedule.  


 
B. Frame: High grade extruded aluminum outer and inner frame mechanically 


interlocked to produce straight and rigid diffuser unit. Outer frame borders shall 
be 3/4-inch wide. 


 
C. Fabrication: Extruded aluminum alloy 6063-T5. 


 
2.5 CEILING RETURN REGISTERS/GRILLES 
 


A. Extruded aluminum anodized finish, 45-degree setting, and 1/2-inch spacing 
horizontal or vertical bars. 


 
B. Fabricate one 3/4-inch main frame with countersunk screw mounting. 
 
C. Fabricate of steel with 20-gauge minimum frames and 22-gauge minimum 


blades, steel and aluminum with 20-gauge minimum frame, or aluminum 
extrusions with factory baked enamel finish. 


 
PART 3 EXECUTION 
 
3.1 INSTALLATION 
 


A. Install items in accordance with manufacturers' instructions. 
 
B. Check location of outlets and make necessary adjustments in position to 


conform with architectural features, symmetry, and lighting arrangement.  
 
C. Install diffusers to ductwork with airtight connection. 
 
 
 


END OF SECTION 







10836 


ANZY0400361 15955-1 


SECTION 15955 
BUILDING SYSTEMS CONTROL 


 
PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. This section applies to all installation, calibration, checkout and adjustment 
of all components of the automatic control system as indicated on the 
drawings and specified herein. 


 
1.2 SUBMITTALS 
 


A. Manufacturer's literature. 
 
B. Control installer shop drawings in electronic format, compatible with 


AutoCad™ R14 or 2005, showing control panel layout, all control 
components, wiring, pneumatic tubing, valves with spring ranges and 
sensors. 


 
C. Test data as described in paragraph 3.7. 
 
D. Graphics page files as described in paragraph 2.3 and 3.8. 


 
1.3 DESCRIPTION 
 


A. The HVAC DDC network uses TAC-Americas formerly CSI-Control Systems 
International I/Net 2000 software. The HVAC Control System is based on a 
distributed system of fully intelligent, stand-alone controllers, operating in a 
multi-tasking, multi-user environment on a true peer-to-peer, token passing 
Local Area Network (LAN), called the Controller LAN. All "primary" 
equipment shall be served by stand-alone controllers residing directly on 
this Controller LAN. The HVAC DDC Control System shall include all 
hardware, Process Control Units (PCUs), sensors, control devices, 
actuators, installation and calibration, supervision, adjustments, and fine 
tuning necessary for a complete and fully operational system. 


 
B. Each installation shall comply with local, state, and federal code 


requirements as applicable. 
 
C. Furnish a one-year warranty on hardware, software, and firmware for all 


items provided by the control system manufacturer. 
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PART 2 PRODUCTS 
 
2.1 PROCESS CONTROLS UNITS 
 


A. TAC-Americas/ CSI Control Boards Allowed: 
1. Model PCU-7716 
2. Model Micro-regulator 
3. Model MRI-7793 


 
2.2 LOCAL AREA NETWORKS (LAN) 
 


A. Controller LAN: The HVAC Control System shall provide communication 
between the PCU’s the MRI and MR’s over a Local Area Network (LAN). 
1. The Controller LAN shall be a high-speed "bus type" network over 


which information is transmitted in a "global" fashion between all the 
nodes on the network. 


2. The Controller LAN shall have the capacity to contain not less than 64 
nodes as a minimum. Each work station, PCU, or "gateway" device 
shall represent a node to the network. 


3. The Controller LAN shall connect the nodes in a fully distributed 
environment, each PCU operating autonomously while communicating 
with all other nodes on the network. Controller LANs requiring a 
communication controller (for any reason) will not be acceptable. LAN 
lengths in excess of 24,000 ft. shall be supported. 


4. A break in the communication path of the Controller LAN shall be 
announced as an alarm and shall automatically initiate a Controller 
LAN reconfiguration such that the resulting sections of the Controller 
LAN continue to function as separate LANs. No loss of control shall 
result from such a break in the Controller LAN. 


5. The contractor shall furnish termination wiring. 
 
2.3 SYSTEM GRAPHIC PAGES 
 


A. All layouts of the graphic pages shall have the north direction to the right of 
the page. All necessary points to diagnose system malfunctions shall be 
provided. 
1. Graphic pages required as a minimum: 


a. Equipment room layouts for AHU and pumps. 
b. Office area layout with VAV box icons located in area served. 
c. Control logic block schematic with points, DDC modules, and 


graphical depiction of module/point connections. Logic shall flow 
to the right of the page. 
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2.4 FIELD HARDWARE 
 


A. Temperature Sensors: Provide thermistor or thin film silicon sensors for all 
temperature applications. Solid-state sensors shall be linear, drift free, and 
require only a one-time calibration. A look-up table in the connected 
controller shall linearize thermistors or similar non-linear temperature 
devices. Resolution shall be better than 0.5ºF for Micro Controller 
applications, and better than 0.2ºF for PCU applications. Temperature 
sensors for immersion service shall be installed in a bulb well.  


 
B. Pulse Width Transducers: Provide pulse width modulation transducers with 


3-18 psi or 0-10 Vdc output with 0.1 to 5.2 second pulse input. 
 
C. Tri-state Transducers: Provide tri-state transducers that accept a tri-state 


input and produce a 3-18 psi or 0-10Vdc output. The output shall be 
proportional to the length of time an increase or decrease signal is held. 


 
2.5 CONTROL VALVES VAV BOXES 
 


A. Electric solenoid operated: 
1. Single or double seated up to 2 inches: Bronze body, bronze trim, 


rising steam, renewable composition disc, screwed ends. Provide two-
way valves with equal percentage characteristics. 


 
2.6 DIFFERENTIAL PRESSURE SWITCH: Dual pressure elements, suitable for 


water, oil and air pressure differential range 8-60 psig SPDT 6 amperes at 120 
volts switch differential of 1 or 2 psi, maximum overpressure of 180 psi, main use 
proof of water flow. 


 
2.7 AIRFLOW MEASURING STATION: 
 


A. Averaging velocity pressure measuring station with total pressure sensing 
distributed across flow stream to provide equal-area averaging. Static 
pressure sensing shall be a bullet-nose probe. 


 
B. Flow straightening vanes upstream of sensing station shall provide near 


laminar flow at the sensing station. 
 
C. Accuracy: ± 0.5% at 2000 feet per minute. 
 
D. Pressure Drop: Less than 0.13 inches water column at 2000 feet per 


minute. 
 
E. Construction: 16 gauge galvanized steel casing and copper pressure 


sensing tubing. 
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PART 3 EXECUTION 
 
3.1 Install all components according to the manufacturer's instructions. 
 
3.2 Support conduits and tubing from building structural components with suitable 


hangers, brackets, or straps. Do not support these items by hanging from other 
equipment. 


 
3.3 Install all control systems to allow space for maintenance and installation of 


wiring and tubing. 
 
3.4 Arrange control devices so that proper space is allowed on all sides of control 


panel and between devices as necessary to permit installation of wiring and 
tubing. 


 
3.5 Ensure all wiring is clearly labeled on both ends using a Brady hot maker labeling 


system or equal. 
 
3.6 Install tri-state transducers for control of the primary air damper for each VAV 


box.  
 
3.7 After the systems have been installed, checked out, tested, and balanced, 


operate the completed systems in the automatic mode for at least 48 hours as a 
final check. Maintain setpoint conditions within ±2ºF during this time without 
adjustment or “tweaking” of controls and equipment. Submit a printout of the 
setpoint and control variable for 48 hours with a 1-minute sample rate to the 
HVAC System Engineer that shows the performance of the system. 


 
3.8  The control installer shall furnish graphics pages to the AEDC HVAC System 


Engineer after all testing is complete. 
 
3.9 Install airflow stations in accordance with manufacturer instructions. Insulate 


exterior of airflow measuring station with two inches of foil backed fiberglass 
insulation after airflow station has been installed in ductwork. 


 
 
 


END OF SECTION 
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SECTION 15990 
TESTING, ADJUSTING, AND BALANCING 


 
PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. This section applies to all testing and balancing of HVAC distribution systems 
as indicated on the drawings and specified herein. 


 
1.2 SECTION INCLUDES 
 


A. Testing, adjustment, and balancing of hydronic systems. 
 
B. Testing, adjusting, and balancing of air systems. 
 
C. Measurement of final operating condition of HVAC systems. 
 
D. Sound measurement of equipment operating conditions. 
 
E. Vibration measurement of equipment operating conditions. 


 
1.3 CODES AND STANDARDS 
 


A. Associated Air Balancing Council (AABC) Standard: 
1. MN-1-89 National Standards. 


 
B. National Environmental Balancing Bureau (NEBB) Standard: 


1. Chapter 8-94 S & V Report Forms. 
 
C. Sheet Metal and Air Conditioning Contractors National Association 


(SMACNA) Standard: 
1. HVAC Systems Testing, Adjusting, and Balancing, 2002. 


 
1.4 SUBMITTALS 
 


A. Furnish testing, adjusting and balancing reports in soft cover, letter size, 
binder manuals, complete with index page and indexing tabs, with cover 
identification at front and side.  Include set of reduced drawings with air 
outlets and equipment identified to correspond with data sheets, and 
indicating thermostat locations. 


 
B. Name of adjusting and balancing agency for approval within 30 calendar days 


after award of contract. 
 
C. Test reports. 
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D. Project record documents.  Accurately record actual locations of balancing 
valves and rough setting. 


 
1.5 REPORT FORMS 
 


A. Submit reports on AABC National Standards for Total System Balance or 
NEBB Chapter 8 forms. 


 
B. Forms shall include the following information: 


1. Title page: 
a. Company name. 
b. Company address. 
c. Company telephone number. 
d. Project name. 
e. Project location. 
f. Project contractor. 
g. Project altitude. 


2. Instrument list: 
a. Instrument. 
b. Manufacturer. 
c. Model. 
d. Serial number. 
e. Range. 
f. Calibration date. 


3. Electric motors: 
a. Manufacturer. 
b. HP/BHP. 
c. Phase, voltage, amperage; nameplate, actual, no load. 
d. RPM. 
e. Service factor. 
f. Starter size, rating, heater elements. 


4. Pump data: 
a. Identification/number. 
b. Manufacturer. 
c. Size/model. 
d. Impeller. 
e. Service. 
f. Design flow rate, pressure drop, BHP. 
g. Actual flow rate, pressure drop, BHP. 
h. Discharge pressure. 
i. Suction pressure. 
j. Total operating head pressure. 
k. Shut off, discharge and suction pressures. 
l. Shut off, total head pressure. 


5. Sound level report: 
a. Location. 
b. Octave bands - equipment off. 
c. Octave bands - equipment on. 
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6. Vibration test: 
a. Location of points: 


1) Motor bearing, center (if applicable). 
2) Motor bearing, drive end. 
3) Motor bearing, opposite end. 
4) Casing (bottom or top). 
5) Casing (side). 


b. Test readings: 
1) Horizontal, velocity and displacement. 
2) Vertical, velocity and displacement. 
3) Axial, velocity and displacement. 


c. Normally acceptable readings, velocity and acceleration. 
d. Unusual conditions at time of test. 
e. Vibration source (if non-complying). 


7. Duct traverse: 
a. System zone/branch. 
b. Duct size. 
c. Area. 
d. Design velocity. 
e. Design air flow. 
f. Test velocity. 
g. Test air flow. 
h. Duct static pressure. 
i. Air temperature. 
j. Air correction factor. 


8. Air distribution test sheet: 
a. Air terminal number. 
b. Room number/location. 
c. Terminal type. 
d. Terminal size. 
e. Area factor. 
f. Design velocity. 
g. Design air flow. 
h. Test (final) velocity. 
i. Test (final) air flow. 
j. Percent of design air flow. 


9. Heating coil data: 
a. Identification/number. 
b. Location. 
c. Service. 
d. Manufacturer. 
e. Air flow, design and actual. 
f. Steam flow, design and actual. 
g. Steam pressure, design and actual. 
h. Entering air temperature, design and actual. 
i. Leaving air temperature, design and actual. 
j. Air pressure drop, design and actual. 


 







10836 


ANZY0400361 15990-4 


1.6 QUALITY ASSURANCE 
 


A. Total system balance shall be performed in accordance with AABC National 
Standards for Field Measurement and Instrumentation. 


 
1.7 SEQUENCING AND SCHEDULING 
 


A. Complete balancing before the pre-final inspection is scheduled. 
 
B. Schedule and provide assistance in final adjustment and test of life safety 


system with the AEDC Fire Chief. 
 
PART 2 PRODUCTS 
 
2.1 TEST-HOLE PLUGS:  Metal, snap-in (Bowman Products Division of Associated 


Spring  Corporation, or equal). 
 
PART 3 EXECUTION 
 
3.1 EXAMINATION 
 


A. Before commencing work, verify that systems are complete and operable.  
Ensure the following: 
1. Equipment is operable and in a safe and normal condition. 
2. Temperature control systems are installed complete and operable. 
3. Proper thermal overload protection is in place for electrical equipment. 
4. Coil fins have been cleaned and combed. 
5. Hydronic systems have been flushed, filled, and vented. 
6. Correct pump rotation. 
7. Proper strainer baskets are clean and in place. 
8. Service and balance valves are open. 


 
B. Report any defects or deficiencies noted during performance of services to 


the Government representative. 
 
C. Promptly report abnormal conditions in mechanical systems or conditions 


which prevent system balance. 
 
D. Beginning of work means acceptance of existing conditions. 


 
3.2 PREPARATION 
 


A. Provide instruments required for testing, adjusting, and balancing operations.  
Make instruments available to the Government representative to facilitate 
spot checks during testing. 


 
B. Provide additional balancing devices as required. 
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3.3 INSTALLATION TOLERANCES 
 


A. Adjust hydronic systems to plus or minus 10 percent of design conditions 
indicated. 


 
3.4 ADJUSTING 
 


A. Recorded data shall represent actually measured, or observed condition. 
 
B. Permanently mark settings of valves and other adjustment devices allowing 


settings to be restored.  Set and lock memory stops. 
 
C. After adjustment, take measurements to verify balance has not been 


disrupted or that such disruption has been rectified. 
 
D. Verify the performance of all equipment and automatic controls. 
 
E. Adjust the total system to provide design quantities. 
 
F. Balance of all air distribution systems. 
 
G. Measure sound and vibration levels by: 


1. Checking installations for conformity to design; 
2. Measuring and establishing the fluid quantities of the system as required 


to meet design specifications; and 
3. Recording and reporting the results. 


 
H Perform all testing, adjusting and balancing work in accordance with the 


practices, methods, or standards prepared by SMACNA HVAC Systems 
Testing, Adjusting, and Balancing. 


 
I. Perform any system changes that are required prior to the final balance, as 


determined by the balancing contractor.  Such changes may encompass, but 
not necessarily be restricted to, changing of pulleys, belts, dampers or 
addition of dampers, or access doors. 


 
J. Seal all test holes with metal snap-in plugs and duct sealer. Do not use duct 


tape to seal test holes. 
 
K. Test, adjust, and balance the environmental systems to: 


1. Within 10 percent of the values specified; 
2. Within 2°F db in the areas being served by the distribution systems;  
3. The lowest sound levels possible within the range of 40-60 db; and 
4. The lowest energy consumption level possible. 


 
L. Rebalance environmental systems found to be operating outside these limits. 
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M. Leave systems in proper working order, replacing belt guards, closing access 
doors, closing doors to electrical switch boxes, and restoring thermostats to 
specified settings. 


 
N. At final inspection, re-check random selections of data recorded in report.  


Re-check points or areas as selected and witnessed by the Government 
representative. 


 
O. Check and adjust systems approximately six months after final acceptance 


and submit report. 
 
3.5 AIR SYSTEM PROCEDURE 
 


A. Adjust air handling and distribution systems to provide required or design 
supply and return air quantities. 


 
B. Make air quantity measurements in ducts by Pitot tube traverse of entire 


cross-sectional area of duct. 
 
C. Measure air quantity at air inlets and outlets. 
 
D. Effect volume control by duct internal devices such as dampers and splitters. 
 
E. Vary total system air quantities by adjustment of fan speeds. Provide drive 


changes required. Vary branch air quantities by damper regulation. 
 
F. Provide system schematic with required and actual air quantities recorded at 


each outlet or inlet. 
 
G. Measure static air pressure conditions on air supply units, including filter and 


coil pressure drops, and total pressure across the fan.  Make allowances for 
50 percent loading of filters. 


 
H. Adjust outside air and return air dampers for design conditions. 


 
3.5 WATER SYSTEM PROCEDURE 
 


A. Adjust water systems to provide required or design quantities. 
 
B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure 


gauges to determine flow rates for system balance.  Where flow-metering 
devices are not installed, base flow balance on temperature difference across 
various heat transfer elements in the system. 


 
C. Adjust systems to provide specified pressure drops and flows through heat 


transfer elements prior to thermal testing. 
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D. Effect adjustment of water distribution systems by means of balancing cocks, 
valves, and fittings.  Do not use service or shut-off valves for balancing unless 
indexed for balance point. 


 
E. Where available pump capacity is less than total flow requirements or 


individual system parts, full flow in one part may be simulated by temporary 
restriction of flow to other parts. 


 
F. Measure temperature conditions across outside air and return air dampers to 


check leakage. 
 
G. Where modulating dampers are provided, take measurements and balance at 


extreme conditions (i.e., full open and full closed). 
 


3.6 SCHEDULE 
 


 Air 
Balance 


Hydronic 
Balance 


Sound 
Balance 


Vibration 
Measurement 


Testing 


Air Handling Units and 
VAV Terminal Boxes 


 
X 


 
X 


 
X 


 
X 


Air Inlets and Outlets X  X  
Hot Water Piping  X   


 
 
 


END OF SECTION
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SECTION 16110 
RACEWAYS 


 
 PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. This section applies to conduit, conduit fittings, conduit bodies, hangers, 
supports, and clamps required for a complete electrical raceway between 
boxes and devices as indicated on the drawings and specified herein. 


 
1.2 CODES AND STANDARDS 
 


A. National Fire Protection Association (NFPA) Standard: 
1. 70-05 National Electrical Code (NEC). 


 
B. Underwriters Laboratories, Inc. (UL) Standards: 


1. 1-05 Flexible Metal Conduit. 
2. 6-04 Rigid Metal Conduit - Steel. 
3. 360-03 Liquid-Tight Flexible Steel Conduit. 
4. 514B-04 Fittings for Cable and Conduit. 
5. 797-04 Electrical Metallic Tubing. 


 
 PART 2 PRODUCTS 
 
2.1 MATERIALS 
 


A. Rigid metal conduit: UL 6. 
 
B. Fittings for rigid metal conduit: UL 514B. 
 
C. Clamps, straps, and hangers: Malleable iron or steel, zinc or cadmium plated. 
 
D. Flexible metal conduit: UL 1. 
 
E. Fittings for flexible metal conduit: UL 514B. 
 
F. Conduit bodies: Aluminum with cover and gasket. 
 
G. Sealing compound: Silicone-based flexible sealant. 
 
H. Liquid-tight flexible metal conduit: UL 360. 
 
I. Electrical metallic tubing (EMT): UL 797. 
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 PART 3 EXECUTION 
 
3.1 INSTALLATION 
 


A. Install exposed conduit parallel or perpendicular to walls, structural members, 
or intersections of vertical planes or ceilings.  


 
B. Install rigid conduit in accordance with the requirements of Article 344 of the 


NEC. 
 
C. Provide rigid conduit bushings in accordance with Article 344-46 of the NEC. 
 
D. Make rigid conduit bend radii in accordance with Article 344-24of the NEC. 
 
E. Support rigid conduit with pipe straps, hangers, or clamps at intervals not 


exceeding those specified in Article 344-30 of the NEC. 
 
F. Use stuff boxes and cork fittings to prevent entrance of water and debris 


during construction prior to completion of conduit installations. 
 
G. Provide gaskets for condulets and use compatible sealing compound with the 


conductor insulation to prevent water entry. 
 
H. Make conduit electrically and mechanically continuous in accordance with 


Articles 300-10 and 300-12 and ground it in accordance with the NEC. 
 
I. Install flexible metal conduit in accordance with Article 348 of the NEC. In wet 


locations, install liquid-tight flexible conduit in accordance with Articles 350 
and 356 of the NEC. Use a short section of liquid-tight flexible conduit at 
lighting connections and components subject to vibration or periodic removal 
for maintenance. 


 
J. Do not weld support conduit brackets or other items to pressure piping of 


ducting, or structural members except as indicated or by specific approval of 
the Government representative. 


 
K. Cut conduit square using saw or pipecutter; debur cut ends. 
 
L. Install EMT in accordance with the requirements of Article 358 of the NEC. 
 
M. Provide EMT conduit couplings and connectors in accordance with Article 


358-42 of the NEC. 
 
N. Support EMT conduit with pipe straps, hangers, or clamps at intervals not 


exceeding those specified in Article 348-30 of the NEC. 
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O. Install firestopping as shown on drawings to sustain ratings when passing 
conduit through fire-rated elements. 


 
 
 


END OF SECTION
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SECTION 16120 
WIRES AND CABLES 


 
 PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. This section applies to 600-volt wire and cable as indicated on the drawings 
and specified herein. 


 
1.2 CODES AND STANDARDS 
 


A. American Society for Testing and Materials (ASTM) Standard: 
1. B8-04 Concentric-Lay-Stranded Copper Conductors, Hard, 


Medium-Hard, or Soft. 
 
B. National Fire Protection Association (NFPA) Standard: 


1. 70-05 National Electrical Code (NEC). 
 
C. Underwriters Laboratories, Inc. (UL) Standard: 


1. 1581-03 Electrical Wires, Cables, and Flexible Cords. 
 


 
1.3 SUBMITTALS 
 


A. Product data: Manufacturers’ information and verification that materials meet 
the specification outlined in paragraph 2.1. 


 
PART 2 PRODUCTS 
 
2.1 MATERIALS 
 


A. Wires meeting UL 1581 and ASTM B8: Minimum working voltage of 600 volts 
conforming to UL 1581 unless otherwise shown; copper conductor material; 
UL Type THW or XHHW insulation for wires American Wire Gauge (AWG) 
No. 6 and larger; UL Type THW, THWN, or THHN insulation for wires AWG 
No. 8 or smaller. 


 
PART 3 EXECUTION 
 
3.1 INSTALLATION 
 


A. Install wires and cables in raceways. Complete raceway installation prior to 
pulling or installing wires and cables. 
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B. Make wires and cables mechanically and electrically continuous between 
outlets and devices in accordance with Article 300-13 of the NEC. 


 
C. Protect wires and cables from physical damage to the conductor, insulation, 


and jacket during insertion into raceways. Pulling lubricants, if used, shall not 
cause deterioration of the insulation and jackets of the wires and cables. 


 
D. Fill raceway in accordance with the NEC. 
 
E. Support wires and cables in vertical raceways in accordance with Article 


300-19 of the NEC. 
 
F. Group wires and cables in raceways as shown on the drawings. 
 
G. Prior to making final connections, test all wires and cables rated at 600 V or 


less, in the presence of the Government representative, as follows: 
1. Test each conductor for continuity from end to end using an ohmmeter, 


low voltage telephone, buzzer, low voltage lamp, or other testing device 
designed to measure amperage, voltage, and resistance. 


2. Test each conductor for insulation resistance to ground and to each other 
conductor in the same cable or raceway using a megohm tester (megger) 
and applying a DC voltage of at least 80 percent of the conductor 
insulation voltage rating. Insulation resistance shall exceed 500 
megohms. 


3. Do not energize any conductor prior to completing the required tests and 
receiving concurrence from the Government representative. 


4. Communications cables and fiber optics require special tests. See 
Section 16710. 


 
 
 


END OF SECTION 
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SECTION 16124 
WIRE CONNECTIONS AND DEVICES 


 
 PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Proper connections and terminations as indicated on the drawings and 
specified herein. 


 
1.2 RELATED SECTIONS 
 


A. Section 16120 - Wires and Cables. 
 
 PART 2 PRODUCTS 
 
2.1 MATERIALS 
 


A. Wire nuts shall be a flame-retardant thermoplastic shell with a double thick 
protective end cap and an expanding wire spacing on the inside and 
contoured wings on the outside. 


 
B. Electrical tape shall be 7-mils vinyl plastic insulation, corrosion-resistant, 


black, 3/4-inch width. 
 
C. Conductive anti-seize compound shall be a homogenized blend of 


colloidal copper and rust and corrosion inhibitor that flows easily into the 
threads. 


 
 PART 3 EXECUTION 
 
3.1 INSTALLATION 
 


A. Joints between conductors No. 14AWG through No. 8AWG at fixtures, 
devices, and junction points shall be made with insulated spring type wire 
nuts of the wing-nut design. 


 
B. Conductive anti-seize compound shall be used on all fuse ferrules and 


blades, switch wiping contacts, ground connections, and all copper to 
copper lugs and connections. 


 
 
 


END OF SECTION 
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SECTION 16130 
BOXES 


 
 PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. This section applies to device, pull, and junction boxes as indicated on the 
drawings and specified herein. 


 
1.2 CODES AND STANDARDS 
 


A. National Fire Protection Association (NFPA) Standard: 
1. 70-05 National Electrical Code (NEC). 


 
B. Underwriters Laboratories, Inc. (UL) Standards: 


1. 50-03 Enclosures for Electrical Equipment. 
2. 514A-04 Metallic Outlet Boxes. 
3. 514B-04 Fittings for Cable and Conduit. 


 
1.3 SUBMITTALS 
 


A. Manufacturer's descriptive literature (catalog cuts) of electrical boxes proposed 
for incorporation into the work. 


 
 PART 2 PRODUCTS 
 
2.1 MATERIAL 
 


A. Device boxes: UL 514A and NEC Article 370. 
 
B. Junction boxes: UL 50. 
 
C. Fittings: UL 514B and NEC Article 370. 


 
 PART 3 EXECUTION 
 
3.1 INSTALLATION 
 


A. Provide a box or fitting for each wiring device and fixture as required in 
accordance with Article 300 of the NEC.  


 
B. Provide a pull box every 100 feet of conduit run or when the number of bends 


requires a box for ease of wire installation. Do not allow cumulative bends 
between pull boxes or device outlet boxes to exceed 360 degrees. 
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C. Securely anchor outlet boxes and set them level and plumb in accordance with 
Article 314 of the NEC. 


 
D. Number of conductors in boxes shall not exceed the maximum permitted by 


Tables 314-16(a) and 314-16(b) of the NEC. 
 
 
 


END OF SECTION 







10836 


ANZY0400361 16133-1 


SECTION 16133 
CABLE TRAYS 


PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. Section includes cable tray. 
 
1.2 CODES AND STANDARDS 
 


A. National Electrical Manufacturers Association (NEMA) Standard: 
1. VE 1-02 Metal Cable Tray Systems. 
2. VE 2-01 Metal Cable Tray Installation Guidelines. 


 
B. National Fire Protection Association (NFPA) Standard: 


1. 70-05 National Electrical Code (NEC). 
 
1.3 SUBMITTALS 
 


A. Shop drawings: Indicate tray type, hangers, fasteners, dimensions, support 
points, and finishes. 


 
B. Product data: Fittings and accessories. 
 
C. Manufacturer's installation instructions: Application conditions and limitations 


of use stipulated by Product testing agency specified under Regulatory 
Requirements. Include instructions for storage, handling, protection, 
examination, preparation, and installation of Product. 


 
D. Project record documents: Record actual routing of cable tray and locations of 


supports. 
 
1.4 QUALIFICATIONS 
 


A. Manufacturer: Company specializing in manufacturing Products specified in 
this section with minimum three years documented experience. 


 
PART 2 PRODUCTS 
 
2.1 METAL WIRE MESH-TYPE CABLE TRAY 
 


A. Manufacturers: 
1. Chalfant VersaTray. 
2. Cooper B-Line. 
3. Approved equal. 
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B. Product description: NEMA VE 1, wire mesh-type cable tray system. 
 
C. Material: Steel. 
 
D. Finish: Galvanized with corrosion resistant coating. 
 
E. Inside width: 12 inches as shown on drawings. 
 
F. Inside depth: 2 inches as shown on drawings. 
 
G. Longitudinal wire spacing: 2 inches, maximum per NEMA VE 1. 
 
H. Transverse wire spacing: 4 inches, maximum per NEMA VE 1. 
 
I. Fittings shall be field fabricated in accordance with manufacturer’s 


instructions. 
 
J. Cable tray construction shall meet the requirements of NEC 392-5. 
 
K. Furnish manufacturer's standard clamps, hangers, brackets, splice plates, 


blind ends, connectors, and grounding straps. 
 
L. Cover: None. 


 
2.2 WARNING SIGNS 


 
A. Engraved nameplates: As recommended by manufacturer, in accordance with 


NEMA VE 1, engraved with the following wording: 
WARNING! DO NOT USE CABLE TRAY AS WALKWAY, LADDER, OR 
SUPPORT. USE ONLY AS MECHANICAL SUPPORT FOR CABLES 
AND TUBING! 


 
PART 3 EXECUTION 
 
3.1 INSTALLATION 
 


A. Install metal cable tray in accordance with NEMA VE 2 and NEC Article 392. 
 
B. Support trays and fasten to structure and finishes in accordance with Section 


16190. Install supports in accordance with Article 392-6 of the NEC. 
 
C. Install expansion connectors where recommended by manufacturer. 
 
D. Install firestopping as shown on the drawings to sustain ratings when passing 


cable tray through fire-rated elements. 
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E. Ground and bond metal cable tray in accordance with Article 392-7 of the 
NEC. 


 
F. Install cable tray as a complete system in accordance with Article 392-6 of the 


NEC. 
 
G. Complete cable tray installation prior to installing cables in accordance with 


Article 392-6 of the NEC. 
 
H. Install cable in cable tray in accordance with article 392-8 of the NEC. 
 
I. Fill cable tray in accordance with Article 392-9 of the NEC. 


 
 
 


END OF SECTION 
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SECTION 16140 
WIRE DEVICES 


 
 PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Switches, receptacles, and cover plates. 
 
1.2 RELATED WORK 
 


A. Section 16130 - Boxes. 
 
1.3 REFERENCES 
 


A. National Electrical Manufacturers' Association (NEMA) Standards: 
1. WD 1-99 General Requirements for Wiring Devices. 
2. WD 6-02 Wiring Devices - Dimensional Specifications. 


 
B. National Fire Protection Association (NFPA) Standard: 


1. 70-05 National Electrical Code (NEC). 
 
C. Underwriters Laboratories (UL) Standard: 


1. 498-04 Attachment Plugs and Receptacles. 
 
 PART 2 PRODUCTS 
 
2.1 MATERIALS 
 


A. Color of devices shall be smooth ivory plastic or as approved by Contracting 
Officer. 


 
B. Conform to UL 498, NEMA WD 1 and NEMA WD 6. 
 
C. Lighting switches shall be 277-VAC in accordance with NEC Article 404, quiet 


type, 20-ampere, back and side wires grounding type with toggle handle. 
 
D. Device plates shall be smooth finish, ivory thermoplastic, a minimum of 0.100-


inch thick. Plates shall be secured to devices or boxes with matching color 
screws. 


 
E. Receptacles shall be Specification Grade, 125 VAC, straight blade device, 


NEMA 5-20R, 2-pole, 3-wire, 20-ampere, duplex type, back and side wired 
with green grounding screw. 
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F. Automatic wall switches: Dual voltage 120/277 VAC 180 degree coverage, 
maximum 900 square feet. LED indicator, integrated light sensor 2 to 200 foot 
candles, adjustable time delay “off” 30 second to 30 minutes compatible with 
lamp ballasts. Watt Stopper WS-200 with ASP-211 cover plate or approved 
equal. 


 
PART 3 EXECUTION 
 
3.1 INSTALLATION 
 


A. Mount all switches 4 feet above the finished floor unless otherwise shown. 
 
B. Mount all receptacles 18 inches above finished floor unless otherwise shown, 


mount receptacles with grounding slot at bottom. 
 
C. Devices shall be mounted plumb. 
 
 
 


END OF SECTION 
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SECTION 16190 
SUPPORTING DEVICES 


 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. All supporting members, devices, hangers, clips, and fasteners required to 
properly support and fasten all electrical equipment, as indicated on the 
drawings and as specified herein. 


 
1.2 CODES AND STANDARDS 
 


A. National Fire Protection Association (NFPA) Standard: 
1. 70-05 National Electrical Code (NEC). 


 
1.3 SUBMITTALS 
 


A. Shop drawings: Hangers, fasteners, dimensions, and support points for 3-inch 
conduit on first floor. 


 
PART 2 PRODUCTS 
 
2.1 MATERIALS 
 


A. Support channel shall be 1-5/8-by-1-5/8 inches by No. 13 gauge with all 
matching accessories and fittings. 


 
B. Support angles, unless specifically noted otherwise on drawings, shall be     


3-1/8 by 1-5/8 inches by No. 12-gauge slotted angle. 
 
C. Threaded rod shall be 3/8-inch diameter minimum. 
 
D. Toggle bolts shall be 3/16-inch diameter minimum. 
 
E. Self-drilling anchors shall be 3/8-inch minimum. 
 
F. Screws shall be self-tapping pan head type or machine screws. 
 
G. Jack chain shall be No. 9 minimum. 
 
H. Support wire shall be No. 9 gauge steel. 
 
I. Fasteners shall be used to support conduit, outlet boxes, cable tray, and 


lighting fixtures to structural members. Fasteners shall be of a type designed 
and intended for use in the base material to which the material or support is to 
be attached. 
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J. All equipment shall be either hot dip galvanized or cadmium plated. Paint all 
field cut ends of supporting equipment with galvanizing paint to prevent 
rusting. 


 
2.2 METHOD ANCHORING 
 


A. Solid masonry and concrete. 
1. Steel expansion anchors not less than 1/4-inch bolt size embedded not 


less than 1-1/8 inches into structure. 
2. Power set fasteners not less than 1/4-inch diameter with depth of 


penetration not less than 3 inches. 
3. Anchors of fasteners attached to concrete ceilings shall be vibration 


resistant. 
 
B. Hollow masonry. 


1. Toggle bolts: Toggle bolts supported only by plaster are not acceptable. 
 
C. Metal structures. 


1. Machine screws. 
 
D. Metal studs. 


1. Sheet metal screws and extension bars or fasteners. 
 
E. Unacceptable anchors. 


1. Attachment by wood plugs, rawl plug, plastic, lead or soft metal anchors, 
or wood blocking is not acceptable. Chain, wire, or perforated strap shall 
not be used to support or fasten conduit. 


 
 PART 3 EXECUTION 
 
3.1 INSTALLATION 
 


A. Support raceway and conduit at intervals not exceeding those specified in the 
NEC. 


 
B. Support cable tray in accordance with Article 392 of the NEC. 
 
C. Support boxes independently from the conduit. Use structural members 


where possible and fasten boxes as specified in paragraph 2.2. In metal stud 
partitions fasten boxes to stud box or extension bar hangers. Fasten hangers 
between two studs. 


 
D. Provide all fixture supports in accordance with the NEC. 


 
 
 


END OF SECTION 
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SECTION 16195 
ELECTRICAL IDENTIFICATION 


 
 PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Nameplates and labels. 
 
B. Conduit markers. 


 
1.2 CODES AND STANDARDS 
 


A. National Fire Protection Association (NFPA) Standard: 
1. 70-05 National Electrical Code (NEC). 


 
1.3 SUBMITTALS 
 


A. Product data: Furnish catalog data for nameplates and labels. 
 
1.4 REGULATORY REQUIREMENTS 
 


A. Conform to requirements of the NEC. 
 
B. Furnish products listed and classified by Underwriters Laboratories, Inc. 


 
 PART 2 PRODUCTS 
 
2.1 NAMEPLATES AND LABELS 
 


A. Nameplates: Engraved three-layer, laminated plastic, white letters on black 
background. 


 
B. Locations: Each electrical distribution and control equipment enclosure. 
 
C. Letter size: 


1. Use 1/8-inch letters for identifying individual equipment and loads. 
2. Use 1/4-inch letters for identifying grouped equipment and loads. 


 
2.2 CONDUIT MARKERS 
 


A. Description: Black letters on orange background with the word "ELECTRIC" 
on marker. 


 
B. All exposed surface-mounted conduit. 
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C. Spacing: Within 20 feet of electrical enclosures and at 60-foot intervals in long 
runs of conduit. Install markers in conspicuous places near entrances or exits. 


 
D. System: 120/208 or 277/480 volt as indicated on drawings. 
 
E. Letter size: 


1. Use 1/2-inch letters for conduit size 1-1/4 inch or less. 
2. Use 3/4-inch letters for conduit size 1-1/2 through 2 inches. 
3. Use 1-1/4 inch letters for conduit size 2-1/2 through 6 inches. 


 
 PART 3 EXECUTION 
 
3.1 PREPARATION 
 


A. Degrease and clean surfaces to receive nameplates or markers. 
 
3.2 APPLICATION 
 


A. Install nameplate parallel to equipment lines. 
 
B. Secure nameplate to equipment front with screws. 
 
C. Secure nameplate to outside surface of door on panelboard. 


 
 
 


END OF SECTION 
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SECTION 16440 
DISCONNECT SWITCHES 


 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. This section applies to safety switches as indicated on the drawings and 
specified herein. 


 
1.2 CODES AND STANDARDS 
 


A. National Electrical Manufacturer's Association (NEMA) Standards: 
1. 250-03 Enclosures for Electrical Equipment (1000 Volt Maximum). 
2. ICS 6-01 Industrial Control and Systems Enclosures. 


 
B. National Fire Protection Association (NFPA) Standard: 


1. 70-05 National Electrical Code (NEC). 
 
C. Underwriters Laboratories (UL) Standard: 


1. 98-04 Enclosed and Dead-Front Switches. 
 
1.3 SUBMITTALS 
 


A. A complete itemized listing of equipment and materials proposed for 
incorporation into the work that includes an item number, the quantity of items 
proposed and the name of the manufacturer of each item. 


 
B. Manufacturer's descriptive literature (catalog cuts) of each item proposed for 


incorporation into the work. 
 
PART 2 PRODUCTS 
 
2.1 MATERIALS 
 


A. Safety switches: Class 1 in accordance with NEMA ICS 6 and 250, and UL 
98. 


 
PART 3 EXECUTION 
 
3.1 INSTALLATION 
 


A. Install disconnecting devices as shown on the drawings, and identify in 
accordance with Article 110-22 of NEC. 
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B. Locate each disconnecting device so that it is readily accessible to the 
equipment serviced, and in accordance with Article 430 and other related 
Articles of the NEC. 


 
C. Mount motor and circuit disconnects in accordance with Articles 110-13(a) 


and 300-11 of the NEC. 
 
D. Ground motor and circuit disconnects in accordance with Article 250 of the 


NEC. 
 
E. Install fuses as shown on the drawings. 
 
F. Identify disconnect with an engraved laminated plastic nameplate (3/4-inch 


white letters on a black background) permanently attached to the front of the 
cover with a legend describing the equipment served and fuse size (when 
applicable). 


 
 
 


END OF SECTION
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SECTION 16442 
PANELBOARDS 


 
PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. Section includes distribution and branch circuit panelboards as indicated on 
the drawings and specified herein. 


 
1.2 RELATED SECTIONS 
 


A. Section 16075 – Electrical Identification. 
 
B. Section 16450 – Grounding and Bonding. 
 
C. Section 16475 – Overcurrent Protective Devices. 


 
1.3 CODES AND STANDARDS 
 


A. InterNational Electrical Testing Association (NETA) Standard: 
1. Acceptance-03 Acceptance Testing Specifications for Electrical Power 


Distribution Equipment and Systems, 2003. 
 
B. National Electrical Manufacturers Association (NEMA) Standard: 


1. AB 1-02 Molded-Case Circuit Breakers, Molded Case Switches, 
and Circuit-Breaker Enclosures. 


1. PB 1-00 Panelboards. 
3. PB 1.1-02 General Instructions for Proper Installation, Operation, 


and Maintenance of Panelboards Rated 600 Volts or 
Less. 


 
C. National Fire Protection Association (NFPA) Standard: 


1. 70-05 National Electrical Code (NEC). 
2. 70E-04 Electrical Safety in the Workplace. 


 
1.4 SUBMITTALS 
 


A. Product data: A complete itemized listing of equipment and materials 
proposed for incorporation into the work that includes an item number, the 
quantity of items proposed, and the name of the manufacturer of each item. 


 
B. Panelboard descriptive literature. 
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PART 2 PRODUCTS 
 
2.1 PANELBOARDS 
 


A. Manufacturers: 
1. GE Electric. 
2. Siements. 
3. Square D. 
4. Appleton Electric Co. 
5. Approved equal. 


 
B. Electrical equipment shall have arc flash labeling in accordance with NFPA 


70E. 
 
C. Product description: NEMA PB 1, circuit breaker type lighting and appliance 


branch circuit panelboard. 
 
D. Panelboard bus: Copper, current carrying components, ratings as indicated 


on drawings. Furnish copper ground bus in each panelboard. 
 
E. Minimum integrated short circuit rating: 22,000 amperes rms symmetrical for 


208 volt panelboards; 25,000 amperes rms symmetrical for 480 volt 
panelboards, or as indicated on drawings. 


 
F. Molded case circuit breakers: NEMA AB 1, plug-on type thermal magnetic trip 


circuit breakers, with common trip handle for all poles, listed as Type SWD for 
lighting circuits, Type HACR for air conditioning equipment circuits. Do not 
use tandem circuit breakers. 


 
G. Enclosure: NEMA PB 1, Type 1 or 3R. 
 
H. Cabinet box: 6 inches deep, 20 inches wide for 240 volt and less 


panelboards, 20 inches wide for 480 volt panelboards. 
 
I. Cabinet front: Flush surface cabinet front with concealed trim clamps, 


concealed hinge, metal directory frame, and flush lock keyed alike. Finish in 
manufacturer's standard gray enamel, as indicated on drawings. 


 
PART 3 EXECUTION 
 
3.1 INSTALLATION 
 


A. Provide panelboards in accordance with NEC 408. 
 
B. Provide a typed directory of circuits. 
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3.2 EXISTING WORK 
 


A. Disconnect and remove abandoned panelboards. 
 
B. Maintain access to existing panelboards remaining active and requiring 


access. Modify installation or provide access panel. 
 
C. Clean and repair existing panelboards to remain or to be reinstalled. 


 
3.3 INSTALLATION 
 


A. Install panelboards in accordance with NEMA PB 1.1. 
 
B. Install panelboards plumb. 
 
C. Install recessed panelboards flush with wall finishes. 
 
D. Height: 6 feet to top of panelboard; install panelboards taller than 6 feet  with 


bottom no more than 4 inches above floor. 
 
E. Install filler plates for unused spaces in panelboards. 
 
F. Provide typed or neatly handwritten circuit directory for each branch circuit 


panelboard. Revise directory to reflect circuiting changes to balance phase 
loads. 


 
G. Install engraved plastic nameplates in accordance with Section 16195. 
 
H. Ground and bond panelboard enclosure according to Section 16450. Connect 


equipment ground bars of panels in accordance with NFPA 70. 
 
3.4 FIELD QUALITY CONTROL 
 


A. Inspect and test in accordance with NETA ATS, except Section 4. 
 
B. Perform circuit breaker inspections and tests listed in NETA ATS, Section 7.6. 
 
C. Perform switch inspections and tests listed in NETA ATS, Section 7.5. 
 
D. Perform controller inspections and tests listed in NETA ATS, Section 7.16.1. 


 
 
 


END OF SECTION 
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SECTION 16450 
GROUNDING 


 
 PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Grounding of metallic conduits, raceways, supports, motors, controls, cabinets, 
and equipment, as indicated on the drawings and specified herein. 


 
1.2 RELATED SECTIONS 
 


A. Section 16110 - Raceways. 
 
B. Section 16120 - Wires and Cables. 
 
C. Section 16500 - Lighting. 


 
1.3 CODES AND STANDARDS 
 


A. National Fire Protection Association (NFPA) Standard: 
1. 70-05 National Electrical Code (NEC). 


 
 PART 2 PRODUCTS 
 
2.1 MATERIALS 
 


A. Connections at ground bus in panelboards shall be made with UL approved 
lugs. 


 
B. Grounding conductor shall be copper and sized in accordance with NEC 250-


122 and colored in accordance with NEC 210-5. 
 
 PART 3 EXECUTION 
 
3.1 INSTALLATION 
 


A. Grounding system shall be installed in accordance with Article 250 of the NEC. 
 
B. Provide separate grounding conductor in each and every conduit and branch 


circuit wiring. 
 
C. The metallic case of each lighting fixture shall be bonded to the grounding 


conductor. 
 
D. Ground neutral conductors only at the service point or as shown. 
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E. Isolated grounds to be grounded at service bonding point only. 
 
F. Ground all exposed non-current-carrying metallic parts of electrical equipment, 


conduit systems, cable tray systems, junction boxes, and raised floor metallic 
structure to the building grounding system. 


 
G. In accordance with Article 250-50 of the NEC, all driven electrodes and the 


following when available shall be bonded together to form a complete grounding 
electrode system: 
1. Underground metallic water pipe. 
2. Metal frame of the building. 
3. Building foundation reinforcing. 
4. Building counterpoise. 


 
 
 


END OF SECTION 
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SECTION 16475 
OVERCURRENT PROTECTIVE DEVICES 


 
 PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. This section applies to molded-case circuit breakers and fuses as indicated 
on the drawings and specified herein. 


 
1.2 CODES AND STANDARDS 
 


A. National Fire Protection Association (NFPA) Standard: 
1. 70-05 National Electrical Code (NEC). 


 
B. Underwriters Laboratories, Inc. (UL) Standard: 


1. 198E-88 Class R Fuses. 
2. 489-04 Molded-Case Circuit Breakers, Molded-Case 


Switches, and Circuit-Breaker Enclosures. 
 
1.3 SUBMITTALS 
 


A. A complete itemized listing of equipment and materials proposed for 
incorporation into the work that includes an item number, the quantity of items 
proposed, and the name of the manufacturer of each item. 


 
B. Manufacturers’ descriptive literature (catalog cuts) of each item proposed for 


incorporation into the work. 
 
 PART 2 PRODUCTS 
 
2.1 MATERIALS 
 


A. Molded case circuit breakers: UL 489. 
 
B. Fuses: Class R, UL 198E. 


 
 PART 3 EXECUTION 
 
3.1 INSTALLATION 
 


A. Provide circuit breakers in panelboards as indicated on the contract drawings, 
and with a minimum interrupting rating of 22,000 rms amperes symmetrical 
unless otherwise shown. 


 
B. Connect branch circuit conductors as indicated on the contract drawings. 
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C. Provide a new typed directory of circuits in all panelboards affected by this 


work whether or not so indicated on the contract drawings. 
 
D. Install fuses in fused safety switches with a minimum interrupting rating of 


100,000 rms amperes symmetrical unless otherwise shown. 
 
E. Install circuit breakers and fuses in accordance with Article 240 of NFPA 70. 


 
 
 


END OF SECTION 
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SECTION 16500 
LIGHTING 


 
 PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 


A. Lighting fixtures and lamps. 
 
B. Ballast and accessories. 


 
1.2 CODES AND STANDARDS 
 


A. National Fire Protection Association (NFPA) Standard: 
1. 70-05 National Electrical Code (NEC). 


 
B. Underwriters Laboratories, Inc. (UL) Standard: 


1. 916-04 Energy Management Equipment. 
 
1.3 DELIVERY, STORAGE AND HANDLING 
 


A. Store indoors in dry locations. 
 
B. Do not mar or scratch finish. 
 
C. Protect from damage after installation. 


 
1.4 COORDINATION 
 


A. Confirm compatibility and interface of other materials with fixtures and ceiling 
systems. Report any discrepancies to the Contracting Officer, and defer 
ordering until clarified. 


 
1.5 SUBMITTALS 
 


A. A complete itemized listing of equipment and materials proposed for 
incorporation into the work that includes an item number, the quantity of items 
proposed, and the name of the manufacturer of each item. 


 
B. Manufacturers’ descriptive literature for lighting and lighting controller. 


 
1.6 QUALITY ASSURANCE 
 


A. Each major component of equipment shall have, as a minimum, the 
manufacturer's name, address, and catalog or style number on a nameplate 
securely attached to the item of equipment. Provide nameplates for individual 
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items of electrical equipment shall be as specified in referenced publications 
and shall be provided on each item of equipment. All electrical equipment 
shall bear the UL seal of approval. 


 
 PART 2 PRODUCTS 
 
2.1 MATERIALS 
 


A. Lamps of the wattage and type listed. High efficiency, low-wattage with a 
lamp current crest factor (LCCF) < 1.6. Lamps shall be energy-saving type, 
indoor fluorescent lamps (General Electric, Westinghouse, Sylvania, or 
approved equal). 


 
B. Fixtures of the wattage and type listed, suitable for the exact type of ceiling in 


which installed (General Electric, Westinghouse, Lithonia, or approved equal). 
 
C. Ballast shall be CBM- and ETL-approved, class p, solid state electronic type 


ballast rated for T-8 type lamps, rapid-start, energy saving, total harmonic 
distortion (THD) < 10%, Power Factor > 95%, operating frequency > 20 kHz. 
Use high-efficiency ballast (General Electric Maximizer11, Jefferson Energy-
lok, Advance Mark III, or approved equal). 


 
D. Automatic wall switches: Dual voltage 120/277 VAC 180 degree coverage, 


maximum 900 square feet, LED indicator, integrated light sensor 2 to 200 foot 
candles, adjustable time delay “off” 30 second to 30 minutes compatible with 
lamp ballasts. Watt Stopper WS-200 with ASP-211 cover plate or approved 
equal. 


 
E. Lighting controller shall have the following Salient characteristics:  


1. Distributed lighting control unit (DLCU), high speed, fully-distributed, 
microprocessor-based controller used with I-Net Seven integrated 
network system. 


2. The controller shall be able to connect directly to the LAN and work with 
other controllers on the LAN. 


3. The enclosure shall be NEMA 1, with 1-L16DO matrix card (RR783 16 
relays) expandable to 64, have three 6-inch leads that terminate in amp 
640432-3 connectors. 


4. The controller shall have point definition included to create a time 
schedule, entering the zone, circuit, override switch names, zone 
schedules, zone wink parameters, zone override times, trending, 
definable inputs, input filtering, input transient suppression, RS232 
expansion card, 120Vac to 24Vac transformer XFMR6, 8 universal input 
cards, CBL076 cable supplied, UL 916 listed for energy management 
equipment. 







10836 


ANZY0400361 16500-3 


5. Unit shall be provided with programming, graphics, start-up, checkout, 
and documentation for the system. Provide one-year warranty on all 
parts and labor. 


6. T.A.C. Part number DLCU1-16 model 7780, or approved equal. 
 
PART 3 EXECUTION 
 
3.1 INSTALLATION 
 


A. Clear, relamp with T8 lamp, and provide electronic ballasts for all fixtures to 
be reused. 


 
B. Structurally support all lighting fixtures in accordance with NEC Article 


410-16(a). Support incandescent fixtures across ceiling support channels. 
Support all surface-mounted fixtures from the building structure by rods, and 
clamps, or its supported outlet box. Provide fixture studs as necessary. 
Secure wall-mounted fixtures to masonry with bolts and lead anchors, and to 
metal-stud, dry-wall partitions by sheet-metal screws driven into metal studs. 


 
C. Connect recessed lighting fixtures to outlet boxes in accordance with NEC 


410-65(c). 
 
D. Provide lighting fixtures with on-off switches as shown on the drawings. 
 
E. Ground fluorescent lay-in fixtures with exposed metal parts to the metal 


support system. 
 
F. Install motion sensors in accordance with the manufacturer’s 


recommendations and Article 725 of the NEC. 
 
 
 


END OF SECTION
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SECTION 16710 
COMMUNICATIONS CIRCUITS 


 
PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. Section includes arrangement with Telecommunications Utility Company for 
telecommunication service, cabinets, termination devices, outlets, and 
premises wiring. 


 
B. Related sections: 


1. Section 16110 - Raceway. 
2. Section 16130 - Boxes. 
3. Section 16140 - Wire Devices. 
4. Section 16195 - Electrical Identification. 
5. Section 16450 - Grounding. 


 
1.2 REFERENCES 
 


A. InterNational Electrical Testing Association (NETA) Standard: 
1. Acceptance-03 Acceptance Testing Specifications for Electrical Power 


Distribution Equipment and Systems, 2003. 
 
B. Telecommunications Industry Association/Electronic Industries Alliance 


(TIA/EIA) Standards: 
1. 568-B.2-01 Commercial Building Telecommunications Cabling 


Standard. 
2. 568-B.3-00 Optical Fiber Cabling Components Standard. 
3. 569-B-04 Commercial Building Standard for Telecommunications 


Pathways, and Spaces. 
4. 606-02 Telecommunications Infrastructure. 


 
1.3 SYSTEM DESCRIPTION 
 


A. Horizontal wiring: Complete from telecommunications closet to each outlet 
using category 5e cables and duplex optical fiber as shown. 


 
1.4 SUBMITTALS 
 


A. Product data: Catalog data for each termination device, cable, optical fiber, 
outlet device cabinet, patch panel, and network device. 


 
B. Test reports: Indicate procedures and results for specified field-testing and 


inspection. 
 
C. As-Built drawings. 
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1.5 QUALIFICATIONS 
 


A. Manufacturer: Company specializing in manufacturing products specified in 
this section with minimum three years documented experience. 


 
B. Installer: Company specializing in installing products specified in this section 


with minimum three years documented experience  
 
C. Testing agency: Company specializing in testing products specified in this 


section with minimum 3 years documented experience. 
 
PART 2 PRODUCTS 
 
2.1 NETWORK OUTLETS 
 


A. Manufacturers: 
1. Molex. 
2. Allied. 
3. AMP. 
4. Approved equal. 


 
B. Product description: Conform to TIA/EIA 568B requirements for cable 


connectors for specific cable types as shown. 
 
2.2 OPTICAL FIBER CABLE 
 


A. Manufacturers: 
1. Comscope. 
2. Siecor. 
3. Corning. 
4. Approved equal. 


 
B. Product description: TIA/EIA 568, 62.5/125 um-optical fiber plenum rated 


cable as shown. 
 
2.3 UNSHIELDED HORIZONTAL CABLE 
 


A. Manufacturers: 
1. Alpha. 
2. Belden. 
3. Anixter. 
4. General Cable. 
5. Approved equal. 


 
B. Category 5E: All category 5E cable shall be plenum rated, round, 24 AWG, 4-


pair copper, solid conductors insulated with high density polyethylene, tightly 
twisted into individual pairs, and jacketed with flame retardant PVC. Electrical 
specifications of cable shall include direct current (DC) resistance per lead: 28 
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ohms/1000 feet, mutual capacitance 1 KHz: 14nF/1000 ft, characteristic 
impendence: 10000 ohms ±1.5%, from 1 to 1000 MHz. 


 
PART 3 EXECUTION 
 
3.1 EXISTING WORK 
 


A. Existing cable and equipment to be re-installed shall be removed and stored 
as noted on drawings. 


 
B. Remove exposed abandoned telecommunications cables and pathways, 


including abandoned cables and pathways above accessible ceiling finish. 
Cut flush with walls and floors, and patch surfaces. 


 
C. Disconnect and remove abandoned telecommunications equipment. 
 
D. Maintain access to existing telecommunications equipment, cabling, and 


terminations and other installations remaining active and requiring access. 
Modify installation or provide access panel. 


 
E. Extend existing telecommunications installations using materials and methods 


as specified and as shown. 
 
F. Clean and repair existing telecommunications equipment remaining or to be 


reinstalled. 
 
3.2 INSTALLATION 
 


A. Install pathways in accordance with TIA/EIA 569B. 
 
B. Install wire and cable in accordance with TIA/EIA 568B. 
 
C. Ground and bond pathways, cable shields, and equipment in accordance with 


Section 16450. 
 
D. Document and label in accordance with TIA/EIA 606. 


 
3.3 FIELD QUALITY CONTROL 
 


A. Inspect and test optical fiber cables in accordance with NETA Acceptance, 
except Section 4. Perform inspections and tests listed in NETA Acceptance, 
Section 7.25. 


 
B. Inspect and test copper cables and terminations in accordance with TIA/EIA 


568B. 
 


END OF SECTION 
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SECTION 16720 
ALARM AND DETECTION SYSTEMS 


 
PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. This section applies to alarm and detection systems as indicated on the 
drawings and specified herein. 


 
RELATED SECTIONS 
 


A. Section 16110 - Raceways. 
 
B. Section 16124 - Wire Connections and Devices. 
 
C. Section 16130 - Boxes. 
 
D. Section 16190 - Supporting Devices. 


 
1.3 REFERENCES 
 


A. International Code Council (ICC) Standard: 
1. A117.1-03 Accessible and Useable Buildings and Facilities. 


 
B. National Fire Protection Association (NFPA) Standards: 


1. 70-05 National Electrical Code. 
2. 72-02 National Fire Alarm Code. 
3. 101-03 Life Safety Code. 


 
1.4 SUBMITTALS 
 


A. Shop drawings, point-to-point wiring diagram, and product data sheets on 
each item of equipment to be furnished. 


 
B. Catalog cut sheets for each component of the system (including wiring). Each 


catalog cut sheet shall certify UL listing for each component for its application. 
 
C. Itemized sequence of operation for the entire system. 
 
D. Operation and maintenance manuals. 
 
E. Fire alarm system test results. 
 
F. Upon approval of the fire alarm submittals by the Contracting Officer, three 


copies of the approved submittals to the base fire chief. 
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G. Drawings depicting equipment connections, interfaces with existing equipment, 


and arrangement. 
 
1.5 SYSTEM DESCRIPTION 
 


A. Fire alarm system: NFPA 72; automatic fire alarm system. Reuse of existing 
FA panels components, and devices is permitted only to the extent that 
requirements 1.5B through 1.5F below can be met. 


 
B. System supervision: Provide electrically-supervised system, with supervised 


alarm initiating and alarm signaling circuits. Occurrence of single ground or 
open condition in initiating or signaling circuit places circuit in TROUBLE 
mode. Component or power supply failure places system in TROUBLE mode. 
Occurrence of single ground or open condition on alarm initiating circuit does 
not disable that circuit from transmitting in ALARM. Occurrence of single 
ground or open condition on signaling circuit does not disable that circuit from 
transmitting in ALARM. 


 
C. Alarm sequence of operation: Actuation of any manual fire alarm station or any 


automatic initiating device causes system to enter ALARM, which results in the 
following operations: 
1. Sound and display local fire alarm signaling devices with zone-coded 


signal. 
2. Transmit on a separate channel an alarm signal within the area included in 


this work to the central fire station. Operation of the sprinkler system is as 
shown. 


3. Indicate location of alarm zone on fire alarm control panel. 
4. Transmit signal to mechanical systems to initiate shutdown of all supply 


and return air fans and damper operation as required. 
5. Transmit “sprinkler operated” signal to central fire station on separate 


channel when flow switch is activated. 
 
D. Alarm reset: Key-accessible RESET function resets alarm system out of 


ALARM if alarm-initiating circuits have cleared. 
 
E. Trouble sequence of operation: System trouble, including grounding or open 


circuit of supervised circuits, actuation of sprinkler system tamper switch, loss 
of pressure on dual-action sprinkler system without solenoid actuation, or loss 
of power to system causes system to enter TROUBLE mode, which results in 
the following operations: 
1. Visual and audible trouble alarm by zone at control panel. 
2. Visual indicator by device at annunciator panel for concealed devices. 
3. Manual ACKNOWLEDGE function at control panel and annunciator panel 


silences audible trouble alarm; visual indication is displayed until initiating 
trouble is cleared. 
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4. Transmit trouble signal to central fire station. 
 


F. American with Disabilities Act (ADA) compliance: The installed system shall be 
ADA compliant in accordance with ICC A117.1. 


 
PART 2 PRODUCTS 
 
2.1 MATERIALS 
 


A. Smoke detector: Photoelectric, 4-wire, 24Vdc, Monaco Part No. 723-340-00, 
or approved equal. 


 
B. Detector base: For photoelectric smoke detector, 4-wire, 24Vdc, Monaco Part 


No. 729-098-00 or approved equal. 
 
C. Power supervision module: End of line devices as required by fire alarm panel 


manufacturer. 
 
D. Fire alarm cable: Solid copper conductors, insulated, color coded, twisted, and 


enclosed in an overall outer jacket. 18 AWG/6 conductor, Monaco Part No. 
621-060-00, or equal. 


 
E. Fire alarm panel: Monaco M2 with 30 Class A zones with 24 hour battery 


backup, Monaco, or approved equal. 
 
PART 3 EXECUTION 
 
3.1 INSTALLATION 
 


A. Install system in accordance with manufacturer's instructions. Conform to 
NFPA 70, NFPA 72, NFPA 101, and ICC A117.1. 


 
B. Furnish and install all wiring, conduit and boxes per the manufacturer’s 


instructions. All wiring shall be a minimum of fourteen (14) AWG unless 
otherwise shown, uniformly color-coded throughout the system, and UL 
approved for each application directed by the manufacturer. 


 
C. Install wiring in conduit. 
 
D. Automatic detector installation: NFPA 72. 
 
E. Install new fire alarm control panel as indicated. 
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3.2 TESTING 
 


A. Test fire alarm system 
1. Test each installed fire detection device for proper alarm operation 


according to the manufacturer’s instructions. 
2. First test detection devices individually for proper response. 
3. Check the fire alarm control panel for proper response to activation of 


detection devices. 
4. Reset the fire alarm control panel to normal condition after each test. 
5. Make a complete fire alarm system test to verify radio transmission and 


receipt of “Fire Alarm”, “Trouble Alarm”, and “Water Flow” reporting at the 
AEDC Fire Department, Building 251. 


6. Provide documented test results as noted in Paragraph 1.4.E. 
 
3.3 FIRE ALARM WIRE AND CABLE COLOR CODE 
 


A. Provide fire alarm circuit conductors with color-coded insulation, or use color-
coded tape at each conductor termination and in each junction box as follows: 
1. Power branch circuit conductors: Black, green, white. 
2. Initiating device circuit: Black, red. 
3. Detector power supply: Violet, brown. 
4. Signal device circuit: Blue (positive), white (negative). 
5. Central station trip circuit: Orange, orange. 
6. Central station fire alarm loop: Black, white. 


 
 
 


END OF SECTION 
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SECTION 16821 
PUBLIC ADDRESS AND MUSIC EQUIPMENT 


 
PART 1 GENERAL 
 
1.1 SUMMARY 
 


A. This section applies to public address and music equipment as indicated on 
the drawings and specified herein. 


 
1.2 SUBMITTALS 
 


A. Manufacturer's descriptive literature (catalog cuts) of each item proposed for 
incorporation into work. 


 
PART 2 PRODUCTS 
 
2.1 MATERIALS 
 


A. Sound masking/generator/amplifier unit: Features include Internal Gaussian 
random signal; switchable: Pink/white, low pass-filter, direct microphone, 
input three input level controls, masking base spectrum pink/white, 40 watt 
power amplifier, 120vac, masking volume low pass spectrum, 3-1/2-inch high 
by 9-inch wide by 11-1/2-inch deep, weight 9 pounds, Dynasound Catalog 
No. DS1092, or approved equal. 


 
B. Plenum masker: Eight-inch diameter loudspeaker, 1/8, 1/4, 1/2, 1 and 2 watt 


taps, 300 cubic inch enclosure, 70.7 volt transformer, rotary switch for tap 
setting, with chains, Dynasound Catalog No. DS1327, or approved equal. 


 
C. Wire: 2/c #18 speaker wire, plenum rated. 


 
PART 3 EXECUTION 
 
3.1 INSTALLATION 
 


A. Install system in accordance with manufacturer's instructions. 
 
 
 


END OF SECTION 
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