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SECTION 27 05 11 

REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This Section, Requirements for Communications Installations, applies to 

all sections of Division 27. 

B. Furnish and install communications cabling, systems, equipment, and 

accessories in accordance with the specifications and drawings. 

Capacities and ratings of transformers, cable, and other items and 

arrangements for the specified items are shown on drawings. 

1.2 MINIMUM REQUIREMENTS 

A. References to industry and trade association standards and codes are 

minimum installation requirement standards. 

B. Drawings and other specification sections shall govern in those 

instances where requirements are greater than those specified in the 

above standards. 

1.3 QUALIFICATIONS (PRODUCTS AND SERVICES) 

A. Manufacturers Qualifications: The manufacturer shall regularly and 

presently produce, as one of the manufacturer's principal products, the 

equipment and material specified for this project, and shall have 

manufactured the item for at least three years. 

B. Product Qualification: 

1. Manufacturer's product shall have been in satisfactory operation, on 

three installations of similar size and type as this project, for 

approximately three years. 

2. The Government reserves the right to require the Contractor to 

submit a list of installations where the products have been in 

operation before approval. 

C. Service Qualifications: There shall be a permanent service organization 

maintained or trained by the manufacturer which will render 

satisfactory service to this installation within four hours of receipt 

of notification that service is needed. Submit name and address of 

service organizations. 

1.4 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of current production by 

manufacturers regularly engaged in the manufacture of such items, for 

which replacement parts shall be available. 
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B. When more than one unit of the same class of equipment is required, 

such units shall be the product of a single manufacturer. 

C. Equipment Assemblies and Components: 

1. Components of an assembled unit need not be products of the same 

manufacturer. 

2. Manufacturers of equipment assemblies, which include components made 

by others, shall assume complete responsibility for the final 

assembled unit. 

3. Components shall be compatible with each other and with the total 

assembly for the intended service. 

4. Constituent parts which are similar shall be the product of a single 

manufacturer. 

D. Factory wiring shall be identified on the equipment being furnished and 

on all wiring diagrams. 

E. When Factory Testing Is Specified: 

1. The Government shall have the option of witnessing factory tests. 

The contractor shall notify the VA through the Resident Engineer a 

minimum of 15 working days prior to the manufacturers making the 

factory tests. 

2. Four copies of certified test reports containing all test data shall 

be furnished to the Resident Engineer prior to final inspection and 

not more than 90 days after completion of the tests. 

3. When equipment fails to meet factory test and re-inspection is 

required, the contractor shall be liable for all additional 

expenses, including expenses of the Government. 

1.5 EQUIPMENT REQUIREMENTS 

Where variations from the contract requirements are requested in 

accordance with the GENERAL CONDITIONS and Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, AND SAMPLES, the connecting work and related 

components shall include, but not be limited to additions or changes to 

branch circuits, circuit protective devices, conduits, wire, feeders, 

controls, panels and installation methods. 

1.6 EQUIPMENT PROTECTION 

A. Equipment and materials shall be protected during shipment and storage 

against physical damage, dirt, moisture, cold and rain: 

1. During installation, enclosures, equipment, controls, controllers, 

circuit protective devices, and other like items, shall be protected 
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against entry of foreign matter; and be vacuum cleaned both inside 

and outside before testing and operating and repainting if required. 

2. Damaged equipment shall be, as determined by the Resident Engineer, 

placed in first class operating condition or be returned to the 

source of supply for repair or replacement. 

3. Painted surfaces shall be protected with factory installed removable 

heavy kraft paper, sheet vinyl or equal. 

4. Damaged paint on equipment and materials shall be refinished with 

the same quality of paint and workmanship as used by the 

manufacturer so repaired areas are not obvious. 

1.7 WORK PERFORMANCE 

A. Job site safety and worker safety is the responsibility of the 

contractor. 

B. For work on existing stations, arrange, phase and perform work to 

assure communications service for other buildings at all times. Refer 

to Article OPERATIONS AND STORAGE AREAS under Section 01 00 00, GENERAL 

REQUIREMENTS. 

C. New work shall be installed and connected to existing work neatly and 

carefully. Disturbed or damaged work shall be replaced or repaired to 

its prior conditions, as required by Section 01 00 00, GENERAL 

REQUIREMENTS. 

D. Coordinate location of equipment and pathways with other trades to 

minimize interferences. See the GENERAL CONDITIONS. 

1.8 EQUIPMENT INSTALLATION AND REQUIREMENTS 

A. Equipment location shall be as close as practical to locations shown on 

the drawings. 

B. Inaccessible Equipment: 

1. Where the Government determines that the Contractor has installed 

equipment not conveniently accessible for operation and maintenance, 

the equipment shall be removed and reinstalled as directed at no 

additional cost to the Government. 

2. "Conveniently accessible" is defined as being capable of being 

reached without the use of ladders, or without climbing or crawling 

under or over obstacles such as, but not limited to, motors, pumps, 

belt guards, transformers, piping, ductwork, conduit and raceways. 
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1.9 EQUIPMENT IDENTIFICATION 

A. Install an identification sign which clearly indicates information 

required for use and maintenance of equipment. 

B. Nameplates shall be laminated black phenolic resin with a white core 

with engraved lettering, a minimum of 6 mm (1/4 inch) high. Secure 

nameplates with screws. Nameplates that are furnished by manufacturer 

as a standard catalog item, or where other method of identification is 

herein specified, are exceptions. 

1.10 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, AND SAMPLES. 

B. The Government's approval shall be obtained for all equipment and 

material before delivery to the job site. Delivery, storage, or 

installation of equipment or material which has not had prior approval 

will not be permitted at the job site. 

C. All submittals shall include adequate descriptive literature, catalog 

cuts, shop drawings, and other data necessary for the Government to 

ascertain that the proposed equipment and materials comply with 

specification requirements. Catalog cuts submitted for approval shall 

be legible and clearly identify equipment being submitted. 

D. Submittals for individual systems and equipment assemblies which 

consist of more than one item or component shall be made for the system 

or assembly as a whole. Partial submittals will not be considered for 

approval. 

1. Mark the submittals, "SUBMITTED UNDER SECTION  ". 

2. Submittals shall be marked to show specification reference including 

the section and paragraph numbers. 

3. Submit each section separately. 

E. The submittals shall include the following: 

1. Information that confirms compliance with contract requirements. 

Include the manufacturer's name, model or catalog numbers, catalog 

information, technical data sheets, shop drawings, pictures, 

nameplate data and test reports as required. 

2. Elementary and interconnection wiring diagrams for communication and 

signal systems, control system and equipment assemblies. All 

terminal points and wiring shall be identified on wiring diagrams. 
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3. Parts list which shall include those replacement parts recommended 

by the equipment manufacturer, quantity of parts, current price and 

availability of each part. 

F. Manuals: Submit in accordance with Section 01 00 00, GENERAL 

REQUIREMENTS. 

1. Maintenance and Operation Manuals: Submit as required for systems 

and equipment specified in the technical sections. Furnish four 

copies, bound in hardback binders, (manufacturer's standard binders) 

or an approved equivalent. Furnish one complete manual as specified 

in the technical section but in no case later than prior to 

performance of systems or equipment test, and furnish the remaining 

manuals prior to contract completion. 

2. Inscribe the following identification on the cover: the words 

"MAINTENANCE AND OPERATION MANUAL," the name and location of the 

system, equipment, building, name of Contractor, and contract 

number. Include in the manual the names, addresses, and telephone 

numbers of each subcontractor installing the system or equipment and 

the local representatives for the system or equipment. 

3. Provide a "Table of Contents" and assemble the manual to conform to 

the table of contents, with tab sheets placed before instructions 

covering the subject. The instructions shall be legible and easily 

read, with large sheets of drawings folded in. 

4. The manuals shall include: 

a. Internal and interconnecting wiring and control diagrams with 

data to explain detailed operation and control of the equipment. 

b. A control sequence describing start-up, operation, and shutdown. 

c. Description of the function of each principal item of equipment. 

d. Installation and maintenance instructions. 

e. Safety precautions. 

f. Diagrams and illustrations. 

g. Testing methods. 

h. Performance data. 

i. Pictorial "exploded" parts list with part numbers. Emphasis shall 

be placed on the use of special tools and instruments. The list 

shall indicate sources of supply, recommended spare parts, and 

name of servicing organization. 

 

  



 

 

270511 - REQUIREMENTS FOR 

COMMUNICATIONS INSTALLATIONS 

Page 6 of 6 
 

j. Appendix; list qualified permanent servicing organizations for 

support of the equipment, including addresses and certified 

qualifications. 

G. Approvals will be based on complete submission of manuals together with 

shop drawings. 

H. After approval and prior to installation, furnish the Resident Engineer 

with one sample of each of the following: 

1. A 300 mm (12 inch) length of each type and size of wire and cable 

along with the tag from the coils of reels from which the samples 

were taken. 

2. Each type of conduit and pathway coupling, bushing and termination 

fitting. 

3. Raceway and pathway hangers, clamps and supports. 

4. Duct sealing compound. 

1.11 SINGULAR NUMBER 

Where any device or part of equipment is referred to in these 

specifications in the singular number (e.g., "the switch"), this 

reference shall be deemed to apply to as many such devices as are 

required to complete the installation as shown on the drawings. 

 

1.12 TRAINING 

A. Training shall be provided in accordance with Article, INSTRUCTIONS, of 

Section 01 00 00, GENERAL REQUIREMENTS. 

B. Training shall be provided for the particular equipment or system as 

required in each associated specification. 

C. A training schedule shall be developed and submitted by the contractor 

and approved by the Resident Engineer at least 30 days prior to the 

planned training. 

- - - E N D - - - 
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SECTION 27 05 26 

GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies general grounding and bonding requirements of 

telecommunication installations for equipment operations. 

B. “Grounding electrode system” refers to all electrodes required by NEC, 

as well as including made, supplementary, telecommunications system 

grounding electrodes. 

C. The terms “connect” and “bond” are used interchangeably in this 

specification and have the same meaning. 

1.2 RELATED WORK 

A. Section 27 05 11, REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS: 

General electrical requirements and items that are common to more than 

one section of Division 27. 

1.3 SUBMITTALS 

A. Submit in accordance with Section 27 05 11, REQUIREMENTS FOR 

COMMUNICATIONS INSTALLATIONS. 

B. Shop Drawings: 

1. Sufficient information, clearly presented, shall be included to 

determine compliance with drawings and specifications. 

2. Include the location of system grounding electrode connections and 

the routing of aboveground and underground grounding electrode 

conductors. 

C. Test Reports: Provide certified test reports of ground resistance. 

D. Certifications: Two weeks prior to final inspection, submit four copies 

of the following to the Resident Engineer: 

1. Certification that the materials and installation is in accordance 

with the drawings and specifications. 

2. Certification, by the Contractor, that the complete installation has 

been properly installed and tested. 

1.4 APPLICABLE PUBLICATIONS 

Publications listed below (including amendments, addenda, revisions, 

supplements, and errata) form a part of this specification to the 

extent referenced. Publications are referenced in the text by the basic 

designation only. 

A. American Society for Testing and Materials (ASTM): 
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B1-2001 ................ Standard Specification for Hard-Drawn Copper 

Wire 

B8-2004 ................ Standard Specification for Concentric-Lay- 

Stranded Copper Conductors, Hard, Medium-Hard, 

or Soft 

B. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 

81-1983 ................ IEEE Guide for Measuring Earth Resistivity, 

Ground Impedance, and Earth Surface Potentials 

of a Ground System 

C. National Fire Protection Association (NFPA): 

70-2005 ................ National Electrical Code (NEC) 

D. Telecommunications Industry Association, (TIA) 

J-STO-607-A-2002 ....... Commercial Building Grounding (Earthing) and 

Bonding Requirements for Telecommunications 

E. Underwriters Laboratories, Inc. (UL): 

44-2005 ............... Thermoset-Insulated Wires and Cables 

83-2003 ............... Thermoplastic-Insulated Wires and Cables 

467-2004 .............. Grounding and Bonding Equipment 

486A-486B-2003 ........ Wire Connectors 

PART 2 - PRODUCTS 

2.1 GROUNDING AND BONDING CONDUCTORS 

A. Equipment grounding conductors shall be UL 83 insulated stranded 

copper, except that sizes 6 mm² (10 AWG) and smaller shall be solid 

copper. Insulation color shall be continuous green for all equipment 

grounding conductors, except that wire sizes 25 mm² (4 AWG) and larger 

shall be permitted to be identified per NEC. 

B. Bonding conductors shall be ASTM B8 bare stranded copper, except that 

sizes 6 mm² (10 AWG) and smaller shall be ASTM B1 solid bare copper 

wire. 

C. Telecom System Grounding Riser Conductor: Telecommunications Grounding 

Riser shall be in accordance with J STO-607A. Use a minimum 50mm² (1/0 

AWG) insulated stranded copper grounding conductor unless indicated 

otherwise. 

2.2 SPLICES AND TERMINATION COMPONENTS 

Components shall meet or exceed UL 467 and be clearly marked with the 

manufacturer, catalog number, and permitted conductor size(s). 
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2.3 TELECOMMUNICATION SYSTEM GROUND BUSBARS 

A. Provide solid copper busbar, pre-drilled from two-hole lug connections 

with a minimum thickness of 6 mm (1/4 inch) for wall and backboard 

mounting using standard insulators sized as follows: 

1. Room Signal Grounding: 300 mm x 100 mm (12 inches x 4 inch). 

2. Master Signal Ground: 600 mm x 100 mm (24 inches x 4 inch). 

2.4 GROUND CONNECTIONS 

A. Below Grade: Exothermic-welded type connectors. 

B. Above Grade: 

1. Bonding Jumpers: compression type connectors, using zinc-plated 

fasteners and external tooth lockwashers. 

2. Ground Busbars: Two-hole compression type lugs using tin-plated 

copper or copper alloy bolts and nuts. 

3. Rack and Cabinet Ground Bars: one-hole compression-type lugs using 

zinc-plated or copper alloy fasteners. 

A. Cable Shields: Make ground connections to multipair communications 

cables with metallic shields using shield bonding connectors with screw 

stud connection. 

2.5 EQUIPMENT RACK AND CABINET GROUND BARS 

Provide solid copper ground bars designed for mounting on the framework 

of open or cabinet-enclosed equipment racks with minimum dimensions of 

4 mm thick by 19 mm wide (3/8 inch x ¾ inch). 

2.6 GROUND TERMINAL BLOCKS 

At any equipment mounting location (e.g. backboards and hinged cover 

enclosures) where rack-type ground bars cannot be mounted, provide 

screw lug-type terminal blocks. 

2.7 SPLICE CASE GROUND ACCESSORIES 

Splice case grounding and bonding accessories shall be supplied by the 

splice case manufacturer when available. Otherwise, use 16 mm² (6 AWG) 

insulated ground wire with shield bonding connectors. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Ground in accordance with the NEC, as shown on drawings, and as 

hereinafter specified. 

B. System Grounding: 

1. Secondary service neutrals: Ground at the supply side of the 

secondary disconnecting means and at the related transformers. 
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2. Separately derived systems (transformers downstream from the service 

entrance): Ground the secondary neutral. 

3. Isolation transformers and isolated power systems shall not be 

system grounded. 

C. Equipment Grounding: Metallic structures (including ductwork and 

building steel), enclosures, raceways, junction boxes, outlet boxes, 

cabinets, machine frames, and other conductive items in close proximity 

with electrical circuits shall be bonded and grounded. 

3.2 INACCESSIBLE GROUNDING CONNECTIONS 

Make grounding connections, which are buried or otherwise normally 

inaccessible (except connections for which periodic testing access is 

required) by exothermic weld. 

3.3 SECONDARY EQUIPMENT AND CIRCUITS 

A. Main Bonding Jumper: Bond the secondary service neutral to the ground 

bus in the service equipment. 

B. Metallic Piping, Building Steel, and Supplemental Electrode(s): 

1. Provide a grounding electrode conductor sized per NEC between the 

service equipment ground bus and all metallic water and gas pipe 

systems, building steel, and supplemental or made electrodes. Jumper 

insulating joints in the metallic piping. All connections to 

electrodes shall be made with fittings that conform to UL 467. 

2. Provide a supplemental ground electrode and bond to the grounding 

electrode system. 

F. Conduit Systems: 

1. Ground all metallic conduit systems. All metallic conduit systems 

shall contain an equipment grounding conductor. 

2. Non-metallic conduit systems shall contain an equipment grounding 

conductor, except that non-metallic feeder conduits which carry a 

grounded conductor from exterior transformers to interior or 

building-mounted service entrance equipment need not contain an 

equipment grounding conductor. 

3. Conduit containing only a grounding conductor, and which is provided 

for mechanical protection of the conductor, shall be bonded to that 

conductor at the entrance and exit from the conduit. 

G. Feeders and Branch Circuits: Install equipment grounding conductors 

with all feeders and power and lighting branch circuits. 

H. Boxes, Cabinets, Enclosures, and Panelboards:  
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1. Bond the equipment grounding conductor to each pullbox, junction 

box, outlet box, device box, cabinets, and other enclosures through 

which the conductor passes (except for special grounding systems for 

intensive care units and other critical units shown). 

2. Provide lugs in each box and enclosure for equipment grounding 

conductor termination. 

3. Provide ground bars in panelboards, bolted to the housing, with 

sufficient lugs to terminate the equipment grounding conductors. 

J. Receptacles shall not be grounded through their mounting screws. Ground 

with a jumper from the receptacle green ground terminal to the device 

box ground screw and the branch circuit equipment grounding conductor. 

3.4 CORROSION INHIBITORS 

When making ground and ground bonding connections, apply a corrosion 

inhibitor to all contact surfaces. Use corrosion inhibitor appropriate 

for protecting a connection between the metals used. 

3.5 CONDUCTIVE PIPING 

A. Bond all conductive piping systems, interior and exterior, to the 

building to the grounding electrode system. Bonding connections shall 

be made as close as practical to the equipment ground bus. 

B. In operating rooms and at intensive care and coronary care type beds, 

bond the gases and suction piping, at the outlets, directly to the room 

or patient ground bus. 

3.6 TELECOMMUNICATIONS SYSTEM 

A. Bond telecommunications system grounding equipment to the electrical 

grounding electrode system. 

B. Furnish and install all wire and hardware required to properly ground, 

bond and connect communications raceway, cable tray, metallic cable 

shields, and equipment to a ground source. 

C. Ground bonding jumpers shall be continuous with no splices. Use the 

shortest length of bonding jumper possible. 

D. Provide ground paths that are permanent and continuous with a 

resistance of 1 ohm or less from raceway, cable tray, and equipment 

connections to the building grounding electrode. The resistance across 

individual bonding connections shall be 10 milli ohms or less. 

E. Below-Grade Grounding Connections: When making exothermic welds, wire 

brush or file the point of contact to a bare metal surface. Use 

exothermic welding cartridges and molds in accordance with the  
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manufacturer’s recommendations. After welds have been made and cooled, 

brush slag from the weld area and thoroughly cleaned the joint area. 

Notify the Resident Engineer prior to backfilling any ground 

connections. 

F. Above-Grade Grounding Connections: When making bolted or screwed 

connections to attach bonding jumpers, remove paint to expose the 

entire contact surface by grinding where necessary; thoroughly clean 

all connector, plate and other contact surfaces; and apply an 

appropriate corrosion inhibitor to all surfaces before joining. 

G. Bonding Jumpers: 

1. Use insulated ground wire of the size and type shown on the 

Drawings or use a minimum of 16 mm² (6 AWG) insulated copper 

wire. 

2. Assemble bonding jumpers using insulated ground wire terminated 

with compression connectors. 

3. Use compression connectors of proper size for conductors 

specified. Use connector manufacturer’s compression tool. 

H. Bonding Jumper Fasteners: 

1. Conduit: Fasten bonding jumpers using screw lugs on grounding 

bushings or conduit strut clamps, or the clamp pads on push-type 

conduit fasteners. When screw lug connection to a conduit strut 

clamp is not possible, fasten the plain end of a bonding jumper wire 

by slipping the plain end under the conduit strut clamp pad; tighten 

the clamp screw firmly. Where appropriate, use zinc-plated external 

tooth lockwashers. 

2. Wireway and Cable Tray: Fasten bonding jumpers using zinc-plated 

bolts, external tooth lockwashers, and nuts. Install protective 

cover, e.g., zinc-plated acorn nuts on any bolts extending into 

wireway or cable tray to prevent cable damage. 

3. Ground Plates and Busbars: Fasten bonding jumpers using two-hole 

compression lugs. Use tin-plated copper or copper alloy bolts, 

external tooth lockwashers, and nuts. 

4. Unistrut and Raised Floor Stringers: Fasten bonding jumpers using 

zinc-plated, self-drill screws and external tooth lockwashers. 
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3.7 COMMUNICATION ROOM GROUNDING 

A. Telecommunications Ground Busbars: 

1. Provide communications room telecommunications ground busbar 

hardware at 950 mm (18 inches) at locations indicated on the 

Drawings. 

2. Connect the telecommunications room ground busbars to other room 

grounding busbars as indicated on the Grounding Riser diagram. 

B. Telephone-Type Cable Rack Systems: aluminum pan installed on telephone- 

type cable rack serves as the primary ground conductor within the 

communications room. Make ground connections by installing the 

following bonding jumpers: 

1. Install a 16 mm² (6 AWG) bonding between the telecommunications 

ground busbar and the nearest access to the aluminum pan installed 

on the cable rack. 

2. Use 16 mm² (6 AWG) bonding jumpers across aluminum pan junctions. 

C. Self-Supporting and Cabinet-Mounted Equipment Rack Ground Bars: 

1. When ground bars are provided at the rear of lineup of bolted 

together equipment racks, bond the copper ground bars together using 

solid copper splice plates supplied by the ground bar manufacturer. 

2. Bond together nonadjacent ground bars on equipment racks and 

cabinets with 16 mm² (6 AWG) insulated copper wire bonding jumpers 

attached at each end with compression-type connectors and mounting 

bolts. 

3. Provide a 16 mm² (6 AWG) bonding jumper between the rack and/or 

cabinet ground busbar and the aluminum pan of an overhead cable tray 

or the raised floor stringer as appropriate. 

D. Backboards: Provide a screw lug-type terminal block or drilled and 

tapped copper strip near the top of backboards used for communications 

cross-connect systems. Connect backboard ground terminals to the 

aluminum pan in the telephone-type cable tray using an insulated 16 mm² 

(16 AWG) bonding jumper. 

E. Other Communication Room Ground Systems: Ground all metallic conduit, 

wireways, and other metallic equipment located away from equipment racks or 

cabinets to the cable tray pan or the telecommunications ground busbar, 

whichever is closer, using insulated 16 mm² (6 AWG) ground wire bonding 

jumpers.  
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3.8 COMMUNICATIONS CABLE GROUNDING 

A. Bond all metallic cable sheaths in multipair communications cables 

together at each splicing and/or terminating location to provide 100 

percent metallic sheath continuity throughout the communications 

distribution system. 

1. At terminal points, install a cable shield bonding connector provide 

a screw stud connection for ground wire. Use a bonding jumper to 

connect the cable shield connector to an appropriate ground source 

like the rack or cabinet ground bar. 

2. Bond all metallic cable shields together within splice closures 

using cable shield bonding connectors or the splice case grounding 

and bonding accessories provided by the splice case manufacturer. 

When an external ground connection is provided as part of splice 

closure, connect to an approved ground source and all other metallic 

components and equipment at that location. 

3.9 COMMUNICATIONS CABLE TRAY SYSTEMS: 

A. Bond the metallic structures of one cable tray in each tray run 

following the same path to provide 100 percent electrical continuity 

throughout this cable tray systems as follows: 

1. Splice plates provided by the cable tray manufacturer can be used 

for providing a ground bonding connection between cable tray 

sections when the resistance across a bolted connection is 10 

milliohms or less. The Subcontractor shall verify this loss by 

testing across one slice plate connection in the presence of the 

Contractor. 

2. Install a 16 mm² (6 AWG) bonding jumper across each cable tray 

splice or junction where splice plates cannot be used. 

3. When cable tray terminations to cable rack, install 16 mm² (6 AWG) 

bonding jumper between cable tray and cable rank pan. 

3.10 COMMUNCIATIONS RACEWAY GROUNDING 

A. Conduit: Use insulated 16 mm² (6 AWG) bonding jumpers to ground 

metallic conduit at each end and to bond at all intermediate metallic 

enclosures. 

B. Wireway: use insulated 16 mm² (6 AWG) bonding jumpers to ground or bond 

metallic wireway at each end at all intermediate metallic enclosures and 

across all section junctions.  
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C. Cable Tray Systems: Use insulated 16 mm² (6 AWG) bonding jumpers to 

ground cable tray to column-mounted building ground plates (pads) at 

each end and approximately every 16 meters (50 feet). 

3.11 GROUND RESISTANCE 

A. Grounding system resistance to ground shall not exceed 5 ohms. Make 

necessary modifications or additions to the grounding electrode system 

for compliance without additional cost to the Government. Final tests 

shall assure that this requirement is met. 

B. Resistance of the grounding electrode system shall be measured using a 

four-terminal fall-of-potential method as defined in IEEE 81. Ground 

resistance measurements shall be made before the electrical 

distribution system is energized and shall be made in normally dry 

conditions not less than 48 hours after the last rainfall. Resistance 

measurements of separate grounding electrode systems shall be made 

before the systems are bonded together below grade. The combined 

resistance of separate systems may be used to meet the required 

resistance, but the specified number of electrodes must still be 

provided. 

C. Services at power company interface points shall comply with the power 

company ground resistance requirements. 

D. Below-grade connections shall be visually inspected by the Resident 

Engineer prior to backfilling. The Contractor shall notify the Resident 

Engineer 24 hours before the connections are ready for inspection. 

3.12 GROUND ROD INSTALLATION 

A. Drive each rod vertically in the earth, not less than 3000 mm (10 feet) 

in depth. 

B. Where permanently concealed ground connections are required, make the 

connections by the exothermic process to form solid metal joints. Make 

accessible ground connections with mechanical pressure type ground 

connectors. 

C. Where rock prevents the driving of vertical ground rods, install angled 

ground rods or grounding electrodes in horizontal trenches to achieve 

the specified resistance. 

- - - E N D - - - 
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SECTION 27 05 33 

RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS 

 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installation, and connection of 

conduit, fittings, and boxes to form complete, coordinated, raceway 

systems. Raceways are required for all communications cabling unless 

shown or specified otherwise. 

B. Definitions: The term conduit, as used in this specification, shall mean 

any or all of the raceway types specified. 

1.2 RELATED WORK 
A. Sealing around penetrations to maintain the integrity of fire rated 

construction: Section 07 84 00, FIRESTOPPING. 

B. Fabrications for the deflection of water away from the building envelope 

at penetrations:  

C. Sealing around conduit penetrations through the building envelope to 

prevent moisture migration into the building:  

D. Identification and painting of conduit and other devices: Section 09 91 

00, PAINTING. 

E. General electrical requirements and items that is common to more than 

one section of Division 27: Section 27 05 11, REQUIREMENTS FOR 

COMMUNICATIONS INSTALLATIONS. 

F. Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents: Section 27 05 26, GROUNDING AND 

BONDING FOR COMMUNICATIONS SYSTEMS. 

1.3 SUBMITTALS 

In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES, furnish the following: 

A. Shop Drawings: 

1. Size and location of panels and pull boxes 

2. Layout of required conduit penetrations through structural elements. 

3. The specific item proposed and its area of application shall be 

identified on the catalog cuts. 

B. Certification: Prior to final inspection, deliver to the COR four copies 

of the certification that the material is in accordance with the 

drawings and specifications and has been properly installed. 
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1.4 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements and errata) form a part of this specification to the extent 

referenced. Publications are referenced in the text by the basic 

designation only. 

B. National Fire Protection Association (NFPA): 

70-05 .................. National Electrical Code (NEC) 

C. Underwriters Laboratories, Inc. (UL): 

1-03 ................... Flexible Metal Conduit 

5-01 ................... Surface Metal Raceway and Fittings 

6-03 ................... Rigid Metal Conduit 

50-03 .................. Enclosures for Electrical Equipment 

360-03 ................. Liquid-Tight Flexible Steel Conduit 

467-01 ................. Grounding and Bonding Equipment 

514A-01 ................ Metallic Outlet Boxes 

514B-02 ................ Fittings for Cable and Conduit 

514C-05 ................ Nonmetallic Outlet Boxes, Flush-Device Boxes and 

Covers 

651-02 ................. Schedule 40 and 80 Rigid PVC Conduit 

651A-03 ................ Type EB and A Rigid PVC Conduit and HDPE Conduit 

797-03 ................. Electrical Metallic Tubing 

1242-00 ................ Intermediate Metal Conduit 

D. National Electrical Manufacturers Association (NEMA): 

TC-3-04 ................ PVC Fittings for Use with Rigid PVC Conduit and 

Tubing 

FB1-03 ................. Fittings, Cast Metal Boxes and Conduit Bodies 

for Conduit, Electrical Metallic Tubing and 

Cable 

PART 2 - PRODUCTS 

2.1 MATERIAL 

A. Conduit Size: In accordance with the NEC, but not less than 3/4 inch 

unless otherwise shown. Where permitted by the NEC, 13 mm 3/4inch 

flexible conduit may be used for tap connections to recessed lighting 

fixtures. 

B. Conduit: 

1. Rigid galvanized steel: Shall Conform to UL 6, ANSI C80.1. 

2. Rigid aluminum: Shall Conform to UL 6A, ANSI C80.5. 

3. Rigid intermediate steel conduit (IMC): Shall Conform to UL 1242, 

ANSI C80.6. 
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4. Electrical metallic tubing (EMT): Shall Conform to UL 797, ANSI 

C80.3. Maximum size not to exceed 105 mm (4 inch) and shall be 

permitted only with cable rated 600 volts or less. 

5. Flexible galvanized steel conduit: Shall Conform to UL 1. 

6. Liquid-tight flexible metal conduit: Shall Conform to UL 360. 

7. Direct burial plastic conduit: Shall conform to UL 651 and UL 651A, 

heavy wall PVC or high density polyethylene (PE). 

8. Surface metal raceway: Shall Conform to UL 5. 

C. Conduit Fittings: 

1. Rigid steel and IMC conduit fittings: 

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 

FB1. 

b. Standard threaded couplings, locknuts, bushings, and elbows: Only 

steel or malleable iron materials are acceptable. Integral 

retractable type IMC couplings are also acceptable. 

c. Locknuts: Bonding type with sharp edges for digging into the metal 

wall of an enclosure. 

d. Bushings: Metallic insulating type, consisting of an insulating 

insert molded or locked into the metallic body of the fitting. 

Bushings made entirely of metal or nonmetallic material are not 

permitted. 

e. Erickson (union-type) and set screw type couplings: Approved for 

use in concrete are permitted for use to complete a conduit run 

where conduit is installed in concrete. Use set screws of case 

hardened steel with hex head and cup point to firmly seat in 

conduit wall for positive ground. Tightening of set screws with 

pliers is prohibited. 

f. Sealing fittings: Threaded cast iron type. Use continuous drain 

type sealing fittings to prevent passage of water vapor. In 

concealed work, install fittings in flush steel boxes with blank 

cover plates having the same finishes as that of other electrical 

plates in the room. 

2. Rigid aluminum conduit fittings: 

a. Standard threaded couplings, locknuts, bushings, and elbows: 

Malleable iron, steel or aluminum alloy materials; Zinc or cadmium 

plate iron or steel fittings. Aluminum fittings containing more 

than 0.4 percent copper are prohibited. 

b. Locknuts and bushings: As specified for rigid steel and IMC 

conduit. 

c. Set screw fittings: Not permitted for use with aluminum conduit. 
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3. Electrical metallic tubing fittings: 

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 

FB1. 

b. Only steel or malleable iron materials are acceptable. 

c. Couplings and connectors: Concrete tight and rain tight, with 

connectors having insulated throats. Use gland and ring 

compression type couplings and connectors for conduit sizes 50 mm 

(2 inches) and smaller. Use set screw type couplings with four set 

screws each for conduit sizes over 50 mm (2 inches). Use set 

screws of case-hardened steel with hex head and cup point to 

firmly seat in wall of conduit for positive grounding. 

d. Indent type connectors or couplings are prohibited. 

e. Die-cast or pressure-cast zinc-alloy fittings or fittings made of 

"pot metal" are prohibited. 

4. Flexible steel conduit fittings: 

a. Conform to UL 514B. Only steel or malleable iron materials are 

acceptable. 

b. Clamp type, with insulated throat. 

5. Liquid-tight flexible metal conduit fittings: 

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 

FB1. 

b. Only steel or malleable iron materials are acceptable. 

c. Fittings must incorporate a threaded grounding cone, a steel or 

plastic compression ring, and a gland for tightening. Connectors 

shall have insulated throats. 

6. Direct burial plastic conduit fittings: 

a. Fittings shall meet the requirements of UL 514C and NEMA TC3. 

b. As recommended by the conduit manufacturer. 

7. Surface metal raceway fittings: As recommended by the raceway 

manufacturer. 

8. Expansion and deflection couplings: 

a. Conform to UL 467 and UL 514B. 

b. Accommodate, 19 mm (0.75 inch) deflection, expansion, or 

contraction in any direction, and allow 30 degree angular 

deflections. 

c. Include internal flexible metal braid sized to guarantee conduit 

ground continuity and fault currents in accordance with UL 467, 

and the NEC code tables for ground conductors. 
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d. Jacket: Flexible, corrosion-resistant, watertight, moisture and 

heat resistant molded rubber material with stainless steel jacket 

clamps. 

D. Conduit Supports: 

1. Parts and hardware: Zinc-coat or provide equivalent corrosion 

protection. 

2. Individual Conduit Hangers: Designed for the purpose, having a 

pre-assembled closure bolt and nut, and provisions for receiving a 

hanger rod. 

3. Multiple conduit (trapeze) hangers: Not less than 38 mm by 38 mm 

(1-1/2 by 1-1/2 inch), 12 gage steel, cold formed, lipped channels; 

with not less than 9 mm (3/8 inch) diameter steel hanger rods. 

4. Solid Masonry and Concrete Anchors: Self-drilling expansion shields, 

or machine bolt expansion. 

E. Outlet, Junction, and Pull Boxes: 

1. UL-50 and UL-514A. 

2. Cast metal where required by the NEC or shown, and equipped with 

rustproof boxes. 

3. Sheet metal boxes: Galvanized steel, except where otherwise shown. 

4. Flush mounted wall or ceiling boxes shall be installed with raised 

covers so that front face of raised cover is flush with the wall. 

Surface mounted wall or ceiling boxes shall be installed with surface 

style flat or raised covers. 

F. Wireways: Equip with hinged covers, except where removable covers are 

shown. 

G. Warning Tape: Standard, 4-Mil polyethylene 76 mm (3 inch) wide tape 

detectable type, red with black letters, and imprinted with “CAUTION 

BURIED COMMUNICATIONS CABLE BELOW”. 

PART 3 - EXECUTION 

3.1 PENETRATIONS 

A. Cutting or Holes: 

1. Locate holes in advance where they are proposed in the structural 

sections such as ribs or beams. Obtain the approval of the COR prior 

to drilling through structural sections. 

2. Cut holes through concrete and masonry in new and existing structures 

with a diamond core drill or concrete saw. Pneumatic hammer, impact 

electric, hand or manual hammer type drills are not allowed, except 

where permitted by the COTR as required by limited working space. 

B. Fire Stop: Where conduits, wireways, and other communications raceways 

pass through fire partitions, fire walls, smoke partitions, or floors,  
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install a fire stop that provides an effective barrier against the 

spread of fire, smoke and gases as specified in Section 07 84 00, 

FIRESTOPPING, with rock wool fiber or silicone foam sealant only. 

Completely fill and seal clearances between raceways and openings with 

the fire stop material. 

C. Waterproofing: At floor, exterior wall, and roof conduit penetrations, 

completely seal clearances around the conduit and make watertight as 

specified in Section 07 92 00, JOINT SEALANTS. 

3.2 INSTALLATION, GENERAL 

A. Install conduit as follows: 

1. In complete runs before pulling in cables or wires. 

2. Flattened, dented, or deformed conduit is not permitted. Remove and 

replace the damaged conduits with new undamaged material. 

3. Assure conduit installation does not encroach into the ceiling height 

head room, walkways, or doorways. 

4. Cut square with a hacksaw, ream, remove burrs, and draw up tight. 

5. Mechanically continuous. 

6. Independently support conduit at 8’0” on center. Do not use other 

supports i.e., (suspended ceilings, suspended ceiling supporting 

members, lighting fixtures, conduits, mechanical piping, or 

mechanical ducts). 

7. Support within 300 mm (1 foot) of changes of direction, and within 

300 mm (1 foot) of each enclosure to which connected. 

8. Close ends of empty conduit with plugs or caps at the rough-in stage 

to prevent entry of debris, until wires are pulled in. 

9. Conduit installations under fume and vent hoods are prohibited. 

10. Secure conduits to cabinets, junction boxes, pull boxes and outlet 

boxes with bonding type locknuts. For rigid and IMC conduit 

installations, provide a locknut on the inside of the enclosure, made 

up wrench tight. Do not make conduit connections to junction box 

covers. 

11. Do not use aluminum conduits in wet locations. 

12. Unless otherwise indicated on the drawings or specified herein, all 

conduits shall be installed concealed within finished walls, floors 

and ceilings. 

B. Conduit Bends: 

1. Make bends with standard conduit bending machines. 
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2. Conduit hickey may be used for slight offsets, and for straightening 

stubbed out conduits. 

3. Bending of conduits with a pipe tee or vise is prohibited. 

C. Layout and Homeruns: 

2. Deviations: Make only where necessary to avoid interferences and only 

after drawings showing the proposed deviations have been submitted 

approved by the COR. 

3.3 CONCEALED WORK INSTALLATION 

A. In Concrete: 

1. Conduit: Rigid steel, IMC or EMT. Do not install EMT in concrete 

slabs that are in contact with soil, gravel or vapor barriers. 

2. Align and run conduit in direct lines. 

3. Install conduit through concrete beams only when the following 

occurs: 

a. Where shown on the structural drawings. 

b. As approved by the COR prior to construction, and after submittal 

of drawing showing location, size, and position of each 

penetration. 

4. Installation of conduit in concrete that is less than 75 mm (3 

inches) thick is prohibited. 

a. Conduit outside diameter larger than 1/3 of the slab thickness is 

prohibited. 

b. Space between conduits in slabs: Approximately six conduit 

diameters apart, except one conduit diameter at conduit crossings. 

c. Install conduits approximately in the center of the slab so that 

there will be a minimum of 19 mm (3/4 inch) of concrete around the 

conduits. 

5. Make couplings and connections watertight. Use thread compounds that 

are UL approved conductive type to insure low resistance ground 

continuity through the conduits. Tightening set screws with pliers is 

prohibited. 

B. Furred or Suspended Ceilings and in Walls: 

1. Conduit for conductors above 600 volts: 

a. Rigid steel or rigid aluminum. 

b. Aluminum conduit mixed indiscriminately with other types in the 

same system is prohibited. 

2. Conduit for conductors 600 volts and below: 

a. Rigid steel, IMC, rigid aluminum, or EMT. Different type conduits 

mixed indiscriminately in the same system is prohibited. 
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3. Align and run conduit parallel or perpendicular to the building 

lines. 

4. Connect recessed lighting fixtures to conduit runs with maximum 1800 

mm (six feet) of flexible metal conduit extending from a junction box 

to the fixture. 

5. Tightening set screws with pliers is prohibited. 

3.4 EXPOSED WORK INSTALLATION 

A. Unless otherwise indicated on the drawings, exposed conduit is only 

permitted in mechanical and electrical rooms. 

B. Conduit for conductors above 600 volts: 

1. Rigid steel or rigid aluminum. 

2. Aluminum conduit mixed indiscriminately with other types in the same 

system is prohibited. 

C. Conduit for Conductors 600 volts and below: 

1. Rigid steel, IMC, rigid aluminum, or EMT. Different type of conduits 

mixed indiscriminately in the system is prohibited. 

D. Align and run conduit parallel or perpendicular to the building lines. 

E. Install horizontal runs close to the ceiling or beams and secure with 

conduit straps. 

F. Support horizontal or vertical runs at not over 2400 mm (eight foot) 

intervals. 

G. Surface metal raceways: Use only where shown. 

H. Painting: 

1. Paint exposed conduit as specified in Section09 91 00, PAINTING. 

2. Paint all conduits containing cables rated over 600 volts safety 

orange. Refer to Section 09 91 00, PAINTING for preparation, paint 

type, and exact color. In addition, paint legends, using 50 mm (two 

inch) high black numerals and letters, showing the cable voltage 

rating. Provide legends where conduits pass through walls and floors 

and at maximum 6000 mm (20 foot) intervals in between. 

3.5 EXPANSION JOINTS 

A. Conduits 75 mm (3 inches) and larger, that are secured to the building 

structure on opposite sides of a building expansion joint, require 

expansion and deflection couplings. Install the couplings in accordance 

with the manufacturer's recommendations. 

B. Provide conduits smaller than 75 mm (3 inches) with junction boxes on 

both sides of the expansion joint. Connect conduits to junction boxes 

with sufficient slack of flexible conduit to produce 125 mm (5 inch) 

vertical drop midway between the ends. Flexible conduit shall have a 

copper green ground bonding jumper installed. In lieu of this flexible 
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conduit, expansion and deflection couplings as specified above for 375 

mm (15 inches) and larger conduits are acceptable. 

C. Install expansion and deflection couplings where shown. 

3.6 CONDUIT SUPPORTS, INSTALLATION 

A. Safe working load shall not exceed 1/4 of proof test load of fastening 

devices. 

B. Use pipe straps or individual conduit hangers for supporting individual 

conduits. Maximum distance between supports is 2.5 m (8 foot) on center. 

C. Support multiple conduit runs with trapeze hangers. Use trapeze hangers 

that are designed to support a load equal to or greater than the sum of 

the weights of the conduits, wires, hanger itself, and 90 kg (200 

pounds). Attach each conduit with U-bolts or other approved fasteners. 

D. Support conduit independently of junction boxes, pull boxes, fixtures, 

suspended ceiling T-bars, angle supports, and similar items. 

E. Fasteners and Supports in Solid Masonry and Concrete: 

1. New Construction: Use steel or malleable iron concrete inserts set in 

place prior to placing the concrete. 

2. Existing Construction: 

a. Steel expansion anchors not less than 6 mm (1/4 inch) bolt size 

and not less than 28 mm (1-1/8 inch) embedment. 

b. Power set fasteners not less than 6 mm (1/4 inch) diameter with 

depth of penetration not less than 75 mm (3 inches). 

c. Use vibration and shock resistant anchors and fasteners for 

attaching to concrete ceilings. 

F. Hollow Masonry: Toggle bolts are permitted. 

G. Bolts supported only by plaster or gypsum wallboard are not acceptable. 

H. Metal Structures: Use machine screw fasteners or other devices 

specifically designed and approved for the application. 

I. Attachment by wood plugs, rawl plug, plastic, lead or soft metal 

anchors, or wood blocking and bolts supported only by plaster is 

prohibited. 

J. Chain, wire, or perforated strap shall not be used to support or fasten 

conduit. 

K. Spring steel type supports or fasteners are prohibited for all uses 

except: Horizontal and vertical supports/fasteners within walls. 

L. Vertical Supports: Vertical conduit runs shall have riser clamps and 

supports in accordance with the NEC and as shown. Provide supports for 

cable and wire with fittings that include internal wedges and retaining 

collars. 
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3.7 BOX INSTALLATION 

A. Boxes for Concealed Conduits: 

1. Flush mounted. 

2. Provide raised covers for boxes to suit the wall or ceiling, 

construction and finish. 

B. In addition to boxes shown, install additional boxes where needed to 

prevent damage to cables and wires during pulling in operations. 

C. Remove only knockouts as required and plug unused openings. Use 

threaded plugs for cast metal boxes and snap-in metal covers for sheet 

metal boxes. 

D. Stencil or install phenolic nameplates on covers of the boxes identified 

on riser diagrams; for example "SIG-FA JB No. 1". 

3.11 COMMUNICATION SYSTEM CONDUIT 

A. Install the communication raceway system as shown on drawings. 

B. Minimum conduit size of 19 mm (3/4 inch), but not less than the size 

shown on the drawings. 

C. All conduit ends shall be equipped with insulated bushings. 

D. All 100 mm (four inch) conduits within buildings shall include pull 

boxes after every two 90 degree bends. Size boxes per the NEC. 

E. Vertical conduits/sleeves through closets floors shall terminate not 

less than 75 mm (3 inches) below the floor and not less than 75 mm (3 

inches) below the ceiling of the floor below. 

F. Terminate conduit runs to/from a backboard in a closet or interstitial 

space at the top or bottom of the backboard. Conduits shall enter 

communication closets next to the wall and be flush with the backboard. 

G. Were drilling is necessary for vertical conduits, locate holes so as not 

to affect structural sections such as ribs or beams. 

H. All empty conduits located in communication closets or on backboards 

shall be sealed with a standard non-hardening duct seal compound to 

prevent the entrance of moisture and gases and to meet fire resistance 

requirements. 

I. Conduit runs shall contain no more than four quarter turns (90 degree 

bends) between pull boxes/backboards. Minimum radius of communication 

conduit bends shall be as follows (special long radius): 
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Sizes of Conduit 

Trade Size 

Radius of Conduit Bends 

mm, Inches 

3/4 150 (6) 

1 230 (9) 

1-1/4 350 (14) 

1-1/2 430 (17) 

2 525 (21) 

2-1/2 635 (25) 

3 775 (31) 

3-1/2 900 (36) 

4 1125 (45) 

 

J. Furnish and pull wire in all empty conduits. (Sleeves through floor are 

exceptions). 

- - - E N D - - - 
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SECTION 27 11 00 

COMMUNICATIONS EQUIPMENT ROOM FITTINGS 

 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This Section specifies the furnishing, installing, certification, 

testing, and guaranty of a complete and operating Voice and Digital 

Cable Distribution System (here-in-after referred to as “the System”), 

and associated equipment and hardware to be installed in the VA Rehab 

Building here-in-after referred to as “the Facility”. The System shall 

include, but not be limited to: equipment cabinets, interface 

enclosures, and relay racks; necessary combiners, traps, and filters; 

and necessary passive devices such as: splitters, couplers, cable 

“patch”, “punch down”, and cross-connector blocks or devices, voice and 

data distribution sub-systems, and associated hardware. The System 

shall additionally include, but not be limited to: telecommunication 

closets (TC); telecommunications outlets (TCO); copper and fiber optic, 

and analog radio frequency (RF) systems coaxial distribution cables, 

connectors, “patch” cables, and/or “break out” devices. 

B. The System shall be delivered free of engineering, manufacturing, 

installation, and functional defects. It shall be designed, engineered 

and installed for ease of operation, maintenance, and testing. 

C. The term “provide”, as used herein, shall be defined as: designed, 

engineered, furnished, installed, certified, and tested, by the 

Contractor. 

D. The Voice and Digital and Analog Telecommunication Distribution Cable 

Equipment and System provides the media which voice and data 

information travels over and connects to the Telephone System which is 

defined as an Emergency Critical Care Communication System by the 

National Fire Protection Association (NFPA). Therefore, since the 

System connects to or extends the telephone system, the System’s 

installation and operation shall adhere to all appropriate National, 

Government, and/or Local Life Safety and/or Support Codes, which ever 

are the more stringent for this Facility. At a minimum , the System 

shall be installed according to NFPA, Section 70, National Electrical 

Code (NEC), Article 517 and Chapter 7; NFPA, Section 99, Health Care 
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Facilities, Chapter 3-4; NFPA, Section 101, Life Safety Code, Chapters   

 

7, 12, and/or 13; Joint Commission on Accreditation of Health Care 

Organization (JCAHCO), Manual for Health Care Facilities, all necessary 

Life Safety and/or Support guidelines; this specification; and the 

original equipment manufacturer's (OEM) suggested installation design, 

recommendations, and instructions. The OEM and Contractor shall ensure 

that all management, sales, engineering, and installation personnel 

have read and understand the requirements of this specification before 

the System is designed, engineered, delivered, and provided. 

E. The VA Project Manager (PM) and/or if delegated, Resident Engineer (RE) 

are the approving authorities for all contractual and mechanical 

changes to the System. The Contractor is cautioned to obtain in 

writing, all approvals for system changes relating to the published 

contract specifications and drawings, from the PM and/or the RE before 

proceeding with the change. 

F. System Performance: 

1. At a minimum, the System shall be able to support the following 

voice and data and analog RF operations for Category 6 Certified 

Telecommunication Service: 

a. Provide the following interchange (or interface) capabilities: 

1) Basic Rate (BRI). 

2) Primary Rate (PRI). 

b. ISDN measured at: 

1) Narrow Band BRI: 

a) B Channel: 64 kilo-Bits per second (kBps), minimum. 

b) D Channel: 16 kBps, minimum. 

c) H Channel: 384 kBps, minimum. 

2) Narrow Band PRI: 

a) B Channel: 64 kBps, minimum. 

b) D Channel: 64 kBps, minimum. 

c) H Channel: 1,920 kBps, minimum. 

3) Wide (or Broad) Band: All channels: 140 mega(m)-Bps, minimum, 

capable to 565 mBps at “T” reference. 

c. Fiberoptic Distributed Data Interface (FDDI): A minimum 100 mBps 

to a maximum of 1.8 giga(g)-Bps data bit stream speed shall be 

Synchronous Optical Network [SONET] compliant. 
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d. System Sensitivity: Satisfactory service shall be provided for at 

least 3,000 feet for all voice and data and analog RF locations. 

 

2. At a minimum the System shall support the following operating 

parameters: 

a. EPBX connection: 

1) System speed: 1.0 gBps per second, minimum. 

2) Impedance: 600 Ohms. 

3) Cross Modulation: -60 deci-Bel (dB). 

4) Hum Modulation: -55 dB. 

5) System data error: 10 to the -10 Bps, minimum. 

6) Loss: Measured at the frame output with reference Zero (0) 

deciBel measured (dBm) at 1,000 Hertz (Hz) applied to the 

frame input. 

a) Trunk to station: 1.5 dB, maximum. 

b) Station to station: 3.0 dB, maximum. 

c) Internal switch crosstalk: -60 dB when a signal of + 10 

deciBel measured (dBm), 500-2,500 Hz range is applied to 

the primary path. 

d) Idle channel noise: 25 dBm “C” or 3.0 dBm “O” above 

reference (terminated) ground noise, whichever is greater. 

e) Traffic Grade of Service for Voice and Data: 

(1) A minimum grade of service of P-01 with an average 

traffic load of 7.0 CCS per station per hour and a traffic 

overload in the data circuits will not interfere with, or 

degrade, the voice service. 

(2) Average CCS per voice station: The average CCS capacity 

per voice station shall be maintained at 7.0 CCS when the 

EPBX is expanded up to the projected maximum growth as 

stated herein. 

b. Telecommunications Outlet (TCO): 

1) Voice: 

a) Isolation (outlet-outlet): 24 dB. 

b) Impedance: 600 Ohms, balanced (BAL). 

c) Signal Level: 0 deciBel per mili-Volt (dBmV) + 0.1 dBmV. 
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d) System speed: 100 mBps, minimum. 

e) System data error: 10 to the -6 Bps, minimum. 

2) Data: 

a) Isolation (outlet-outlet): 24 dB. 

b) Impedance: 600 Ohms, BAL. 

 

 

c) Signal Level: 0 dBmV + 0.1 dBmV. 

d) System speed: 120 mBps, minimum. 

e) System data error: 10 to the -8 Bps, minimum. 

3) Fiber optic: 

a) Isolation (outlet-outlet): 36 dB. 

b) Signal Level: 0 dBmV + 0.1 dBmV. 

c) System speed: 540 mBps, minimum. 

d) System data error: 10 to the -6 bps, minimum. 

4) Analog RF Service: 

a) Broadcast or “off air” RF (or television) analog service is 

considered to be at RF (below 900 mHz in frequency 

bandwidth). Usually a RF television circuits require a 

single coaxial cable plant from the headend to each TC 

location.// 

b) Isolation (outlet-outlet): 14 dB. 

c) Impedance: 75 Ohms, Unbalanced (UNBAL). 

d) Signal Level: 10 dBmV + 5.0 dBmV. 

e) Bandwidth: 6.0 mHz per channel, fully loaded. 

5) Closed Circuit Analog Video Service: Analog video service is 

considered to be at baseband (below 100 mHz in frequency 

bandwidth). An analog video circuit requires a separate analog 

video from the audio connector. The following minimum 

operating parameters shall be capable over each installed 

analog video circuit: 

 
 

Impedance 75 Ohm, unbalanced 

Output Level 1.0 V peak to peak (P-P), for 87.5% 

depth of Modulation (Mod) 

Diff Gain ±1 dB at 87.5% Mod 

Diff Phase ±1.5 at 87.5% Mod 

Signal to Noise 

(S/N) ratio 

44 dB, minimum 

Hum Modulation -55 dB 



 

 

Return Loss -14 dB (or 1.5 Voltage Standing Wave 

Ratio [VSWR]), maximum 

Isolation (outlet- 

outlet) 

24 DB, MINIMUM 

Bandwidth 6.0 mHz per channel, fully loaded, 

minimum 

 

 

1.2 RELATED WORK 

A. Specification Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES. 

B. Specification Section 27 05 11, REQUIREMENTS FOR COMMUNICATIONS 

INSTALLATIONS. 

C. Specification Section 27 05 33, RACEWAYS AND BOXES FOR COMMUNICATIONS 

SYSTEMS. 

D. Specification Section 26 27 26, WIRING DEVICES. 

 

1.3 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in text by basic 

designation only. Except for a specific date given 

B. the issue in effect (including amendments, addenda, revisions, 

supplements, and errata) on the date the system’s submittal is 

technically approved by VA, shall be enforced.  
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C. Underwriters Laboratories, Inc. (UL): 
 

65 Wired Cabinets 

96 Lightning Protection Components 

96A INSTALLATION REQUIREMENTS FOR LIGHTNING 

PROTECTION SYSTEMS 

467 Grounding and Bonding Equipment 

497/497A/497B PROTECTORS FOR PAIRED CONDUCTORS/ 

COMMUNICATIONS CIRCUITS/DATA COMMUNICATIONS 

AND FIRE ALARM CIRCUITS 

884 Underfloor Raceways and Fittings 

 
D. ANSI/EIA/TIA Publications: 

 

568B Commercial Building Telecommunications Wiring 

Standard 

569B Commercial Building Standard for 

Telecommunications Pathways and Spaces 

606A ADMINISTRATION STANDARD FOR THE 

TELECOMMUNICATIONS INFRASTRUCTURE OF 

COMMERCIAL BUILDINGS 

607A Grounding and Bonding Requirements for 

 Telecommunications in Commercial Buildings 

758 Grounding and Bonding Requirements for 

Telecommunications in Commercial Buildings 

 

E. Lucent Technologies: Document 900-200-318 “Outside Plant Engineering 

Handbook”. 

F. International Telecommunication Union – Telecommunication 

Standardization Sector (ITU-T). 

G. Federal Information Processing Standards (FIPS) Publications. 

H. Federal Communications Commission (FCC) Publications: Standards for 

telephone equipment and systems. 

I. United States Air Force: Technical Order 33K-l-lOO Test Measurement and 

Diagnostic Equipment (TMDE) Interval Reference Guide. 

J. Joint Commission on Accreditation of Health Care Organization (JCAHO): 

Comprehensive Accreditation Manual for Hospitals. 

K. National and/or Government Life Safety Code(s): The more stringent of 

each listed code. 
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1.4 QUALITY ASSURANCE 

A. The authorized representative of the OEM, shall be responsible for the 

design, satisfactory total operation of the System, and its 

certification. 

B. The OEM shall meet the minimum requirements identified in Paragraph 

2.1.A. Additionally, the Contractor shall have had experience with 

three or more installations of systems of comparable size and 

complexity with regards to coordinating, engineering, testing, 

certifying, supervising, training, and documentation. Identification of 

these installations shall be provided as a part of the submittal as 

identified in Paragraph 1.5. 

C. The System Contractor shall submit certified documentation that they 

have been an authorized distributor and service organization for the 

OEM for a minimum of three (3) years. The System Contractor shall be 

authorized by the OEM to certify and warranty the installed equipment. 

In addition, the OEM and System Contractor shall accept complete 

responsibility for the design, installation, certification, operation, 

and physical support for the System. This documentation, along with the 

System Contractor and OEM certification must be provided in writing as 

part of the Contractor’s Technical Submittal. 

  
D. All equipment, cabling, terminating hardware, TCOs, and patch cords 

shall be sourced from the certifying OEM or at the OEM’s direction, and 

support the System design, the OEM’s quality control and validity of 

the OEM’s warranty. 

E. The Contractor’s Telecommunications Technicians assigned to the System 

shall be fully trained, qualified, and certified by the OEM on the 

engineering, installation, and testing of the System. The Contractor 

shall provide formal written evidence of current OEM certification(s) 

for the installer(s) as a part of the submittal or to the RE before 

being allowed to commence work on the System. 
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1.5 SUBMITTALS 

A. Provide submittals in accordance with Specification Section 01 33 23, 

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. The RE shall retain one copy 

for review and approval. 

1. If the submittal is approved the RE shall retain one copy for 

Official Records and return three (3) copies to the Contractor. 

2. If the submittal is disapproved, three (3) copies will be returned 

to the Contractor with a written explanation attached that indicates 

the areas the submittal deviated from the System specifications. The 

RE shall retain one copy for Official Records. 

B. Environmental Requirements: Technical submittals shall confirm the 

environmental specifications for physical TC areas occupied by the 

System. These environmental specifications shall identify the 

requirements for initial and expanded system configurations for: 

1. Floor loading for batteries and cabinets. 

2. Minimum floor space and ceiling heights. 

3. Minimum size of doors for equipment passage. 

4. Power requirements: The Contractor shall provide the specific 

voltage, amperage, phases, and quantities of circuits required. 

5. Air conditioning, heating, and humidity requirements. The Contractor 

shall identify the ambient temperature and relative humidity 

operating ranges required preventing equipment damage. 

6. Air conditioning requirements (expressed in BTU per hour, based on 

adequate dissipation of generated heat to maintain required room and 

equipment standards). 

7. Proposed floor plan, based on the expanded system configuration of 

the bidder's proposed EPBX for this FACILITY. 

 

 

8. Conduit size requirement (between main TC, computer, and console 

rooms). 

9. Main trunk line and riser pathways, cable duct, and conduit 

requirements between each MTC, TC, and TCO. 

C. Documents: The submittal shall be separated into sections for each 

subsystem and shall contain the following: 

1. Title page to include: 

a. VA Medical Center. 

b. Contractor’s name, address, and telephone (including FAX)  
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c. numbers. 

d. Date of Submittal. 

e. VA Project No. 

2. List containing a minimum of three locations of installations of 

similar size and complexity as identified herein. These locations 

shall contain the following: 

a. Installation Location and Name. 

b. Owner’s or User’s name, address, and telephone (including FAX) 

numbers. 

c. Date of Project Start and Date of Final Acceptance by Owner. 

d. System Project Number. 

e. Brief (three paragraphs minimum) description of each system’s 

function, operation, and installation. 

3. Narrative Description of the system. 

4. Pictorial layouts of each MTC, IMTC, and RTCs; MCCS, IMCCS, VCCS, 

and HCCS termination cabinet(s), each distribution cabinet layout 

drawing, and TCO as each is expected to be installed and configured. 

5. Equipment technical literature detailing the electrical and 

technical characteristics of each item of equipment to be furnished. 

6. Engineering drawings of the System, showing calculated signal levels 

at the EPBX output, each input and output distribution point, 

proposed TCO values, and signal level at each TCO multipin, 

fiberoptic and coaxial cable jack. 

7. List of test equipment as per paragraph 1.5.D. below. 

8. Letter certifying that the Contractor understands the requirements 

of the SAMPLES Paragraph 1.5.E. 

9. Letter certifying that the Contractor understands the requirements 

of Section 3.2 concerning acceptance tests.   

D. Test Equipment List: 

1. The Contractor is responsible for furnishing all test equipment 

required to test the system in accordance with the parameters 

specified. Unless otherwise stated, the test equipment shall not be 

considered part of the system. The Contractor shall furnish test 

equipment of accuracy better than the parameters to be tested. 

2. The test equipment furnished by the Contractor shall have a 

calibration tag of an acceptable calibration service dated not more 

than 12 months prior to the test. As part of the submittal, a test  
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equipment list shall be furnished that includes the make and model 

number of the following type of equipment as a minimum: 

a. Spectrum Analyzer. 

b. Signal Level Meter. 

c. Volt-Ohm Meter. 

d. Time Domain Reflectometer (TDR) with strip chart recorder (Data 

and Optical Measuring). 

e. Bit Error Test Set (BERT). 

f. Camera with a minimum of 60 pictures to that will develop 

immediately to include appropriate test equipment adapters. A 

video camera in VHS format is an acceptable alternate. 

E. Samples: A sample of each of the following items shall be furnished to 

the RE for approval prior to installation. 

1. TCO Wall Outlet Box 4" x 4"x 2.5" with: 

a. One each telephone (or voice) rj45 jack installed. 

b. Two each multi pin data rj45 jacks installed. 

c. Cover Plate installed. 

d. Fiber optic ST jack(s) installed. 

e. RF (F)/video (BNC)/audio (XL)jack(s) installed. 

2. Data CCS patch panel, punch block or connection device with RJ45 

connectors installed. 

3. Telephone CCS system with IDC and/or RJ45 connectors and cable 

terminal equipment installed. 

4. Fiber optic CCS patch panel or breakout box with cable management 

equipment and “ST” connectors installed. 

5. 610 mm (2 ft.) section of each copper cable to be used with cable 

sweep tags as specified in paragraph 2.4.H and connectors installed. 

 

6. 610 mm (2 ft.) section of each fiber optic cable to be used with 

cable sweep tags as specified in paragraph 2.4.H and connectors 

installed. 

7. 610 mm (2 ft.) section of each analog RF, video coaxial and audio 

cable to be used with cable sweep tags as specified in paragraph 

2.4.H and connectors installed. 

F. Certifications: 

1. Submit written certification from the OEM indicating that the 

proposed supervisor of the installation and the proposed provider of 

the contract maintenance are authorized representatives of the OEM.  
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Include the individual's exact name and address and OEM credentials 

in the certification. 

2. Submit written certification from the OEM that the wiring and 

connection diagrams meet National and/or Government Life Safety 

Guidelines, NFPA, NEC, UL, this specification, and JCAHCO 

requirements and instructions, requirements, recommendations, and 

guidance set forth by the OEM for the proper performance of the 

System as described herein. The VA will not approve any submittal 

without this certification. 

3. Preacceptance Certification: This certification shall be made in 

accordance with the test procedure outlined in paragraph 3.2.B. 

G. Equipment Manuals: Fifteen (15) working days prior to the scheduled 

acceptance test, the Contractor shall deliver four complete sets of 

commercial operation and maintenance manuals for each item of equipment 

furnished as part of the System to the RE. The manuals shall detail the 

theory of operation and shall include narrative descriptions, pictorial 

illustrations, block and schematic diagrams, and parts list. 

H. Record Wiring Diagrams: 

1. Fifteen (15) working days prior to the acceptance test, the 

Contractor shall deliver four complete sets of the Record Wiring 

Diagrams of the System to the RE. The diagrams shall show all inputs 

and outputs of electronic and passive equipment correctly identified 

according to the markers installed on the interconnecting cables, 

Equipment and room/area locations. 

2. The Record Wiring Diagrams shall be in hard copy and two compact 

disk (CD) copies properly formatted to match the Facility’s current 

operating version of Computer Aided Drafting (AutoCAD) system. The 

RE shall verify and inform the Contractor of the version of AutoCAD 

being used by the Facility. 

I. Surveys Required As A Part Of The Technical Submittal: The Contractor 

shall provide the following surveys that depict various system features 

and capacities are required in addition to the on site survey 

requirements described herein. Each survey shall be in writing and 

contain the following information (the formats are suggestions and may 

be used for the initial Technical Submittal survey requirements), as a 

minimum: 
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The required EPBX connections (each CSU shall be compatible with) 

shall be compatible with the following: 

a. Initially connect: 

 

 

EQUIPPED ITEM CAPACITY WIREDCAPACITY 

Main Station Lines   

Single Line   

Multi Line (Equipped for direct input 

dial [DID]) 

  

Central Office (CO) Trunks   

TWO WAY   

DID   

Two-way DRTL   

Foreign Exchange (FX)   

Conference   

Radio Paging Access   

Audio Paging Access   

Off-Premise Extensions   

CO Trunk By-pass   

CRT w/keyboard   

Printers   

Attendant Consoles   

T-1 Access/Equipment   

Maintenance console   
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b. Projected Maximum Growth: The Contractor shall clearly and fully 

indicate this category for each item identified in Paragraph 

1.4.H.1.a. as a part of the technical submittal. For this 

purpose, the following definitions and sample connections are 

provided to detail the system’s capability: 

 
 

EQUIPPED ITEM CAPACITY WIRED CAPACITY 

Servers   

PC’s   

Projected Maximum Growth   

 

The Contractor shall clearly and fully indicate this category for 

each item identified in Paragraph 1.4.H.2.a. as a part of the 

technical submittal. 

2. Cable Distribution System Design Plan: A design plan for the entire 

cable distribution systems requirements shall be provided with this 

document. A specific cable count shall coincide with the total 

growth items as described herein. It is the Contractor’s 

responsibility to provide the Systems entire cable requirements and 

engineer a distribution system requirement plan using the format of 

the following paragraph(s), at a minimum: 

a. UTP (and/or STP) Requirements/Column Explanation: 

 

 

Column Explanation 

FROM BUILDING Identifies the building by number, title, 

or location, and main signal closet or 

intermediate signal closet cabling is 

provided from 

BUILDING Identifies the building by number, title, 

or location cabling is to be provided in 

TO BUILDING IMC Identifies building main terminal signal 

closet, by room number or location, to 

which cabling is provided too, in, and from 

FLOOR Identifies the floor by number (i.e. 1st, 

2nd, etc.) cabling and TCOs are to be 

provided 



 

 

TC ROOM NUMBER Identifies the floor signal closet room, by 

room number, which cabling shall be 

provided 

 

 

ROOM NUMBER Identifies the room, by number, from which 

cabling and TCOs shall be provided 

NUMBER OF CABLE Identifies the number of cable pair 

PAIR required to be provided on each floor 

 designated OR the number of cable pair (VA 

 Owned) to be retained 

NUMBER OF STRANDS 

USED/SPARE 

Identifies the number of strands provided 

in each run 

 

b. Fiber Optic Cabling Requirements/Column Explanation: 

 

Column Explanation 

FROM BUILDING Identifies the building by number, title, 

or location, and main signal closet or 

intermediate signal closet cabling is 

provided from 

TO BUILDING IMC Identifies building, by number, title, or 

location, to which cabling is provided 

FLOOR Identifies the floor by number (i.e. 1st, 

2nd, etc.) 

TC ROOM NUMBER Identifies the room, by number, from which 

cabling shall be installed 

NUMBER OF STRANDS Identifies the number of 

run of fiber optic cable 

strands in each 

INSTALLED METHOD Identifies the method of installation in 

accordance with as designated herein 

NOTES Identifies a note number for a special 

feature or equipment 

BUILDING MTC Identifies the building by number or title 

 

c. Analog RF Cabling Requirements/Column Explanation: 
 

Column Explanation 

FLOOR Identifies the floor by number (i.e. 1st, 

2nd, etc.) 

TC ROOM NUMBER Identifies the room, by number, from which 

cabling shall be installed 

TO FLOOR TC Identifies building, by number or location, 

to which cabling is installed 

NUMBER OF STRANDS Identifies the number of strands in each 

run of RF cable 

INSTALLED METHOD Identifies the method of installation in 

accordance with as designated herein 
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NOTES Identifies a note number for a special 

feature or equipment 

BUILDING MTC Identifies the building by number or title 

 

d. Analog Video Cabling Requirements/Column Explanation: 
 

Column Explanation 

FROM BUILDING Identifies building, by number or location, 

from which cabling is installed 

TC ROOM NUMBER Identifies the room, by number, from which 

cabling shall be installed 

TO BUILDING IMC Identifies building, by number or location, 

to which cabling is installed 

TC ROOM NUMBER Identifies the room, by number, to which 

cabling shall be installed 

NUMBER OF STRANDS Identifies the number of strands in each 

run of fiber optic cable 

INSTALLED METHOD Identifies the method of installation in 

accordance with as designated herein 

NOTES Identifies a note number for a special 

feature or equipment 

BUILDING MTC Identifies the building by number or title 

 
3. Telecommunication Outlets: The Contractor shall clearly and fully 

indicate this category for each outlet location and compare the 

total count to the locations identified above as a part of the 

technical submittal. Additionally, the Contractor shall indicate the 

total number of spares. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT AND MATERIALS 

A. System Requirements: 

1. The System shall provide the following minimum services that are 

designed in accordance with and supported by an Original Equipment 

Manufacturer (OEM), and as specified herein. The System shall 

provide continuous inter and/or intra-Facility voice and data, and 

analog RF service. The System shall be capacity sized so that loss 

of connectivity to external telephone systems shall not affect the 

Facilities operation in specific designated locations. The System 

shall: 
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a. Be capable of inter-connecting and functioning fully with the 

existing Local Telephone Exchange (LEC) Network(s), Federal 

Telephone System (FTS) Inter-city Network(s), Inter-exchange 

Carriers, Integrated Services Digital Network (ISDN), Electronic 

Private Branch Exchange (EPBX) switches, asynchronous/synchronous 

data terminals and circuits including Automatic Transfer Mode 

(ATM), Frame Relay, and local area networks (LAN), at a minimum. 

b. Be a voice and data cable distribution system that is based on a 

physical “Star”, and/or “Ring”, and/or “Bus” Topology. An Analog 

RF coaxial cable distribution system shall be provided in a “home 

run” configuration from each associated riser TC to identified 

locations and as shown on the drawings. 

c. Be compatible with and able to provide direct digital connection 

to trunk level equipment including, but, not limited to: directly 

accessing trunk level equipment including the telephone system, 

audio paging, Industry Standard “T” and/or “DS” carrier services 

and external protocol converters. Additionally, connections to 

“T” and/or “DS” access/equipment or Customer Service Units (CSU) 

that are used in FTS and other trunk applications shall be 

included in the System design. Provide T-1 access/equipment (or 

CSU), as required for use, in FTS and other trunk applications by 

system design if this equipment is not provided by the existing 

telephone system and/or will be deactivated by the installation 

of the System. The Contractor shall provide all T-1 equipment 

necessary to terminate and make operational the quantity of 

circuits designated. The CSU's shall be connected to the System’s 

emergency battery power supply. The System shall be fully capable 

of operating in the Industry Standard “DS” protocol and provide 

that service when required. 

2. Specific Subsystem Requirements: The System shall consist, as a 

minimum, of the following independent sub-systems to comprise a 

complete and functional voice and digital and analog RF 

telecommunications cabling system: “Main” (MTC), “intermediate” 

(IMTC), and “riser” (RTC) TC’s; “vertical” (or “riser”) trunk 

cabling system; vertical cross-connection (VCC) cabling systems, and 

TCO’s with a minimum of three (3) RJ-45 jacks for the appropriate 
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telephone, Data connections, and additional jacks, connectors, drop 

and patch cords, terminators, and adapters provided. 

a. Telecommunication Closet (TC): 

1) There shall be a minimum of one TC for the MTC, each building 

IMTC, and each RTC per building floor location. However, in 

large building(s), where the horizontal distance to the 

farthest voice and digital work area may exceed 90 Meters (M) 

(or 295 feet [ft]), additional TC’s shall be provided as 

described herein. The maximum DC resistance per cable pair 

shall be no more than 28.6 Ohms per 305 M (1,000 feet). Each 

TC shall be centrally located to cover the maximum amount of 

local floor space. The TC’s house in cabinets or enclosures, 

on relay racks, and/or on backboards, various 

telecommunication data equipment, controllers, multiplexers, 

bridges, routers, LAN hub(s), telephone cross-connecting, 

active and passive equipment. 

2) Additionally, the TC’s may house fire alarm, nurses call, code 

one (or blue), video, public address, radio entertainment, 

intercom, and radio paging equipment. Regardless of the method 

of installation, mounting, termination, or cross-connecting 

used, all vertical copper and fiber optic and analog RF 

coaxial cables shall be terminated on appropriate cross- 

connection systems (CCS) containing patch panel(s), punch 

blocks, and/or breakout devices provided in enclosures and 

tested as described herein. A cable and/or wire management 

system shall be a part of each CCS. 

a) A minimum of three 110-120 VAC active quad outlets shall be 

provided, each with “U” grounded receptacles at a minimum 

of one outlet for each front, side and back wall. These 

outlets shall be separately protected by an AC circuit 

breaker provided in the designated Government Emergency 

Critical Care AC power panel, that is connected to the 

Facilities Emergency AC Power Distribution System. For 

larger building TC applications, a minimum of one 

additional quad AC outlet shall be provided for every 800M² 

(or 8,000 ft²) of useable floor space. Additional outlets 

shall be equally spaced along the wall. 
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b) Climate control shall be provided in each TC 24 hours a 

day, seven days per week and 52 week per year to prevent 

failure of electronic components and for mission critical 

functional applications. The RE and/or Facility Chief 

Engineering Officer are responsible for informing the 

Contractor regarding the minimum climate control 

requirements. In identified hostile TC locations where it 

has been determined (by the RE or Facility Chief Engineer) 

that proper TC climate or external signal radiation cannot 

be properly maintained or controlled, the Contractor may, 

at his/her option, provide a minimum of two individual and 

properly sized self contained climate controlled equipment 

cabinet enclosures; one designated for voice, one 

designated for data, and one additional cabinet designated 

for analog RF service, in each TC location identified on 

the drawings, in lieu of providing additional required TC 

air handling capability. 

B. System Performance: 

1. At a minimum, the System shall be able to support the following 

voice and data and analog RF operations for Category 6 Certified 

Telecommunication Service: 

a. Provide the following interchange (or interface) capabilities: 

1) Basic Rate (BRI). 

2) Primary Rate (PRI). 

b. ISDN measured at: 

1) Narrow Band BRI. 

a) B Channel: 64 kilo-Bits per second (kBps), minimum. 

b) D Channel: 16 kBps, minimum. 

c) H Channel: 384 kBps, minimum. 

2) Narrow Band PRI: 

a) B Channel: 64 kBps, minimum. 

b) D Channel: 64 kBps, minimum. 

c) H Channel: 1,920 kBps, minimum. 

3) Wide (or Broad) Band: 

a) All channels: 140 mega (m)-Bps, minimum, capable to 565 

mBps at “T” reference. 
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c. Fiberoptic Distributed Data Interface (FDDI): A minimum 100 mBps 

to a maximum of 1.8 giga(g)-Bps data bit stream speed measured 

(shall be Synchronous Optical Network [Sonet] compliant). 

h. System Sensitivity: Satisfactory service shall be provided for at 

least 3,000 feet for all voice and data and analog RF locations. 

2. At a minimum the System shall support the following operating 

parameters: 

a. EPBX connection: 

1) System speed: 1.0 gBps per second, minimum. 

2) Impedance: 600 Ohms. 

3) Cross Modulation: -60 deci-Bel (dB). 

4) Hum Modulation: -55 Db. 

5) System data error: 10 to the -10 Bps, minimum loss measured at 

the frame output with reference Zero (0) deciBel measured 

(dBm) at 1,000 Hertz (Hz) applied to the frame input. 

a) Trunk to station: 1.5 dB, maximum. 

b) Station to station: 3.0 dB, maximum. 

c) Internal switch crosstalk: -60 dB when a signal of + 10 

deciBel measured (dBm), 500-2,500 Hz range is applied to 

the primary path. 

d) Idle channel noise: 25 dBm “C” or 3.0 dBm “O” above 

reference (terminated) ground noise, whichever is greater. 

 

e) Traffic Grade of Service for Voice and Data: 

(1) A minimum grade of service of P-01 with an average 

traffic load of 7.0 CCS per station per hour and a traffic 

overload in the data circuits will not interfere with, or 

degrade, the voice service. 

(2) Average CCS per voice station: The average CCS capacity 

per voice station shall be maintained at 7.0 CCS when the 

EPBX is expanded up to the projected maximum growth as 

stated herein. 
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b. Telecommunications Outlet (TCO): 

1) Voice: 

a) Isolation (outlet-outlet): 24 dB. 

b) Impedance: 600 Ohms, balanced (BAL). 

c) Signal Level: 0 deciBel per mili-Volt (dBmV) + 0.1 dBmV. 

d) System speed: 100 mBps, minimum. 

e) System data error: 10 to the -6 Bps, minimum. 

2) Data: 

a) Isolation (outlet-outlet): 24 dB. 

b) Impedance: 600 Ohms, BAL. 

c) Signal Level: 0 dBmV + 0.1 dBmV. 

d) System speed: 120 mBps, minimum. 

e) System data error: 10 to the -8 Bps, minimum. 

3) Fiber optic: 

a) Isolation (outlet-outlet): 36 dB. 

b) Signal Level: 0 dBmV + 0.1 dBmV. 

c) System speed: 540 mBps, minimum. 

d) System data error: 10 to the -6 BPS, minimum. 

4) Analog RF Service: Broadcast or “off air” RF (or television) 

analog service is considered to be at RF (below 900 mHz in 

frequency bandwidth). Usually a RF television circuits require 

a single coaxial cable plant from the headend to each TC 

location. 

a) Isolation (outlet-outlet): 14 dB. 

b) Impedance: 75 Ohms, Unbalanced (UNBAL). 

c) Signal Level: 10 dBmV + 5.0 dBmV. 

d) Bandwidth: 6.0 mHz per channel, fully loaded 

 

5) Closed Circuit Analog Video Service: Analog video service is 

considered to be at baseband (below 100 mHz in frequency 

bandwidth). An analog video circuit requires a separate analog 

video from the audio connector. The following minimum 

operating parameters shall be capable over each installed 

analog video circuit: 
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a) Impedance: 75 Ohm, unbalanced. 

b) Output Level: 1.0 V peak to peak (P-P), for 87.5% depth of 

Modulation (Mod). 

c) Diff Gain: ±1 dB at 87.5% Mod. 

d) Diff Phase: ±1.5 at 87.5% Mod. 

e) Signal to Noise (S/N) ratio: 44 dB, minimum. 

f) Hum Modulation: -55 dB. 

g) Return Loss: -14 dB (or 1.5 Voltage Standing Wave Ratio 

[VSWR]), maximum. 

h) Isolation (outlet-outlet): 24 dB, minimum. 

i) Bandwidth: 6.0 mHz per channel, fully loaded, minimum. 

6) Closed Circuit Analog Audio Service: Analog audio service is 

considered to be at baseband (below 10 mHz in frequency 

bandwidth). Usually an analog audio circuit requires separate 

audio connectors and video connectors even though both are 

considered baseband signals. However, since each TCO has 

multiple 600 (or 120) Ohm BAL line pairs, the analog audio 

circuit may be designated to one of the provided pairs of UTP 

or STP for each TCO and as shown on the drawings, in lieu of 

providing a separate baseband audio run to the TCO. The 

following minimum operating parameters shall be capable over 

each installed analog audio circuit: 

a) Audio (NOT TELEPHONE VOICE): 

(1) Impedance: 600 Ohm, BAL. 

(2) Input Level: 59 mV Root Mean Squared (RMS), minimum. 

(3) Output Level: 0 dBm. 

(4) S/N ratio: 55 dB, minimum. 

(5) Hum Modulation: -50 dB, minimum. 

(6) Return Loss: -14 dB (or 1.5 VSWR), maximum. 

(7) Isolation (outlet-outlet): 24 dB, minimum. 

(8) Frequency Bandwidth: 100 Hz - 10K Hz, minimum. 
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C. General: 

1. All equipment to be supplied under this specification shall be new 

and the current model of a standard product of an OEM or record. An 

OEM of record shall be defined as a company whose main occupation is 

the manufacture for sale of the items of equipment supplied and 

which: 

a. Maintains a stock of replacement parts for the item submitted. 

b. Maintains engineering drawings, specifications, and operating 

manuals for the items submitted. 

c. Has published and distributed descriptive literature and 

equipment specifications on the items of equipment submitted at 

least 30 days prior to the Invitation for Bid. 

2. Specifications of equipment as set forth in this document are 

minimum requirements, unless otherwise stated, and shall not be 

construed as limiting the overall quality, quantity, or performance 

characteristics of items furnished in the System. When the 

Contractor furnishes an item of equipment for which there is a 

specification contained herein, the item of equipment shall meet or 

exceed the specification for that item of equipment. 

3. The Contractor shall provide written verification, in writing to the 

RE at time of installation, that the type of wire/cable being 

provided is recommended and approved by the OEM. The Contractor is 

responsible for providing the proper size and type of cable duct 

and/or conduit and wiring even though the actual installation may be 

by another subcontractor. 

4. The Telephone Contractor is responsible for providing interfacing 

cable connections for the telephone and PA systems with the System. 

5. The telephone equipment and PA interface equipment shall be the 

interface points for connection of the PA interface cabling from the 

telephone switch via the system telephone interface unit. 

6. Active electronic component equipment shall consist of solid state 

components, be rated for continuous duty service, comply with the 

requirements of FCC standards for telephone equipment, systems, and 

service. 

7. All passive distribution equipment shall meet or exceed -80 dB 

radiation shielding specifications. 
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8. All interconnecting twisted pair, fiber-optic or coaxial cables 

shall be terminated on equipment terminal boards, punch blocks, 

breakout boxes, splice blocks, and unused equipment ports/taps shall 

be terminated according to the OEM’s instructions for telephone 

cable systems without adapters. The Contractor shall not leave 

unused or spare twisted pair wire, fiber-optic, or coaxial cable 

unterminated, unconnected, loose or unsecured. 

9. Color code all distribution wiring to conform to the Telephone 

Industry standard, EIA/TIA, and this document, which ever is the 

more stringent. At a minimum, all equipment, cable duct and/or 

conduit, enclosures, wiring, terminals, and cables shall be clearly 

and permanently labeled according to and using the provided record 

drawings, to facilitate installation and maintenance. Reference 

Specification  

10. Connect the System’s primary input AC power to the Facility’ 

Critical Branch of the Emergency AC power distribution system as 

shown on the plans or if not shown on the plans consult with RE 

regarding a suitable circuit location prior to bidding. 

11. Plug-in connectors shall be provided to connect all equipment, 

except coaxial cables and interface points. Coaxial cable 

distribution points and RF transmission lines shall use coaxial 

cable connections recommended by the cable OEM and approved by the 

System OEM. Base- band cable systems shall utilize barrier terminal 

screw type connectors, at a minimum. Crimp type connectors installed 

with a ratchet type installation tool are and acceptable alternate 

as long as the cable dress, pairs, shielding, grounding, and 

connections and labeling are provided the same as the barrier 

terminal strip connectors. Tape of any type, wire nuts, or solder 

type connections are unacceptable and will not be approved. 

12. All equipment faceplates utilized in the System shall be stainless 

steel, anodized aluminum, or UL approved cycolac plastic for the 

areas where provided. 

13. Noise filters and surge protectors shall be provided for each 

equipment interface cabinet, switch equipment cabinet, control 

console, local, and remote active equipment locations to ensure 
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protection from input primary AC power surges and noise glitches are 

not induced into low Voltage data circuits. 

Underground warning tape shall be standard, 4-Mil polyethylene 76 mm 

(3 inch) wide tape detectable, red with black letters imprinted with 

“CAUTION BURIED ELECTRIC LINE BELOW”, orange with black letters 

imprinted with “CAUTION BURIED TELEPHONE LINE BELOW” or orange with 

black letters imprinted with “CAUTION BURIED FIBER OPTIC LINE 

BELOW”, as applicable. 

D. Equipment Functional Characteristics: 
 

 

FUNCTIONS CHARACTERISTICS 

Input Voltage 105 to 130 VAC 

POWER LINE FREQUENCY 60 HZ ±2.0 HZ 

Operating Temperature O to 50 degrees () Centigrade (C) 

Humidity 80 percent (%) minimum rating 

 

E. Equipment Standards and Testing: 

1. The System has been defined herein as connected to systems 

identified as Critical Care performing Life Support Functions. 

Therefore, at a minimum, the system shall conform to all 

aforementioned National and/or Local Life Safety Codes (which ever 

are the more stringent), NFPA, NEC, this specification, JCAHCO Life 

Safety Accreditation requirements, and the OEM recommendations, 

instructions, and guidelines. 

2. All supplies and materials shall be listed, labeled or certified by 

UL or a nationally recognized testing laboratory where such 

standards have been established for the supplies, materials or 

equipment. See paragraph minimum requirements Section 27 05 11, 

REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS, and the guidelines 

listed in paragraph 2.J.2. 

3. The provided active and passive equipment required by the System 

design and approved technical submittal must conform with each UL 

standard in effect for the equipment, as of the date of the 

technical submittal (or the date when the RE approved system 

equipment necessary to be replaced) was technically reviewed and 

approved by VA. Where a UL standard is in existence for equipment to 
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be used in completion of this contract, the equipment must bear the 

approved UL seal. 

4. Each item of electronic equipment to be provided under this contract 

must bear the approved UL seal or the seal of the testing laboratory 

that warrants the equipment has been tested in accordance with, and 

conforms to the specified standards. 

2.2 EQUIPMENT ITEMS 

A. Cabinet with Internal Equipment Mounting Rack: 

1. The provided equipment cabinet shall be lockable, fabricated of 

heavy 16 gauge (ga) steel, and have fully adjustable internal 

equipment mounting racks or rails that allows front panel equipment 

mounting and access. It shall have baked-on iron phosphate primer 

and baked enamel paint finish in a color to be selected by the using 

Facility Service Chief. It shall be floor or wall mounted with 

knock-out holes for cable entrance and conduit connection, contain 

ventilation ports and a quiet fan with non disposable air filter for 

equipment cooling. Two keys shall be provided to the RE for each 

lock when the VA accepts the System. 

2. A minimum of one cabinet shall be provided with blank rack space, 

for additional equipment. Blank panels shall be installed to cover 

any open or unused rack space. In addition, provide two 120 VAC 

power strips connected to surge protectors, a ventilation fan with 

non-disposable air filter, and a conduit or cable duct interfaced to 

adjacent cabinet(s), as part of this cabinet. 

3. Blank panels shall be color matched to the cabinet, 3.175 mm 

(1/8in.) aluminum with vertical dimensions in increments of one rack 

unit 45 mm (or 1.75in.) with mounting holes spaced to correspond to 

EIA 480 mm (or 19in.) rack dimensions. Single standard size blank 

panels shall be used to fill unused panel or rack spaces in lieu of 

numerous 45 mm (1.75in.) types. One blank 45 mm (1.75in.) high blank 

panel shall be installed between each item of equipment. 
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4. Technical Characteristics: 

 

 

Overall Height 2180 mm (85 7/8in.), maximum 

Overall Depth 650 mm (25 1/2in.), maximum 

Overall Width 535 mm (21 1/16in.), maximum 

Front Panel Opening Width 480 mm (19in.), EIA horizontal 

Hole Spacing per EIA and Industry Standards 

 

5. Internal Cabinet Components (minimum required): 

a. AC power outlet strip(s): 

1) Power outlet strip(s) shall be provided as directed by the RE 

or the IRM. The additional equipment cabinet with no installed 

items in the cabinet, shall contain strip(s) with a minimum of 

12 ea. AC power outlets. Each strip shall be mounted inside 

and at the rear of the cabinet. It shall contain “U” grounded 

AC outlets for distributing AC power to the installed 

electronic equipment. The strip shall be self-contained in a 

metal enclosure and may be provided with a 2 M (6 ft.) long 

(maximum) connecting cord with three prong plug. 

2) Technical Characteristics: 

a) Power capacity20 Ampere (AMP), 120 VAC continuous duty. 

b) Wire gauge: Three conductor, #12 AWG copper. 

b. Cabinet AC Power Line Surge Protector and Filter: 

1) Each cabinet shall be equipped with a AC Surge Protector and 

Filter. The Protector and Filter shall be housed in one single 

enclosure. The Protector and Filter shall perform 

instantaneous regulation of the AC input voltage and isolate 

and filter any noise present on the AC input line. The unit 

shall be equipped with AC voltage and current surge protectors 

to prevent damage to the electronic equipment from power line 

induced voltage spikes, surges, lightning, etc. It shall be 

cabinet mounted and the cabinet AC power strip (maximum of two 

strips) may be connected to it as long as the system design is 

met. 
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2) Technical Characteristics: 

 

 

Input Voltage range 120 VAC + 15% 

Power capacity 20 AMP, 120 VAC 

Voltage output 

regulation 

+3.0% 

Circuit breaker 15 AMP, may be self contain 

Noise filtering Greater than -45 dB 

AC outlets Four duplex grounded types, minimum 

Response time 5.0 ns 

Surge suppression 10,000 AMPS 

Noise suppression  

Common -40 dB 

Differential -45 dB 

 

3) Specific requirements for current and surge protection shall 

include: 

a) Voltage protection threshold, line to neutral, starts at no 

more than 220 Volts peak. The transient voltage shall not 

exceed 300 volts peak. The Contractor shall furnish 

documentation on peak clamping voltage as a function of 

transient AMP. 

b) Peak power dissipation minimum 35 Joules per phase, as 

measured for l.0 mS at sub branch panels, l00 Joules per 

phase at branch panels and 300 Joules per phase at service 

entrance panels. The Contractor shall furnish an 

explanation of how the ratings were measured or empirically 

derived. 

c) Surge protector must not short circuit the AC power line at 

any time. 

(1) The primary surge protection components must be silicon 

semiconductors. Secondary stages, if used, may include 

other types of devices. 

(2) Surge protectors shall incorporate a visual device which 

indicates whether the surge suppression component(s) is 

(are) functioning.  
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(3) Surge protection devices shall be UL listed. 

(4) Voltage and current surge protectors shall be provided 

on all ancillary equipment provided by the Contractor. 

d) Power dissipation 12,000 Watts (W) for l.0 mS (or l2 

Joules). 

e) Voltage protection threshold starts at not more than 100 

VAC. 

B. Distribution or System Interface Cabinet: 

1. The cabinet shall be constructed of heavy 16 gauge cold rolled 

steel, have top and side panels and hinged front and rear (front 

door only if wall mounted) doors. It shall have baked-on iron 

phosphate primer and baked enamel paint finish in a color to be 

selected by the using Facility Service Chief or the RE, contain 

integral and adjustable predrilled rack mounting rails or frame that 

allows front panel equipment mounting and access. When all 

equipment, doors and panels are installed, snap-in-place chrome trim 

strip covers are required to be installed that will cover all front 

panel screw fasteners. It shall be equipped the same as the 

equipment cabinet. 

2. Technical Characteristics: 
 

 

Overall height 2180 mm (85 7/8in.), maximum 

Overall depth 650 mm (25 1/2in.), maximum 

Overall width 535 mm (21 1/16in.), maximum 

Equipment vertical mounting 

space 

1960 mm (77 1/8in.), maximum 

Front panel horizontal 484 mm (19 1/16in.), maximum width 

 

C. Stand Alone Equipment (or sometimes called Radio Relay) Rack: 

1. The rack shall be constructed of heavy 16 gauge cold rolled steel 

and have fully adjustable equipment front mounting rails that allows 

front panel equipment mounting and access. It shall have baked-on 

iron phosphate primer and baked enamel paint finish in a color to be 

selected by the using Facility Service Chief or the RE. It shall be 

floor or wall mounted or mounted on casters as directed by the RE. 

2. Technical Characteristics: 
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Overall Height 2180 mm (85 7/8in.), maximum 

Overall Depth 650 mm (25 1/2in.), maximum 

Overall Width 535 mm (21 1/16in.), maximum 

Front Panel Opening 480 mm (19in.), EIA horizontal width 

Hole Spacing per EIA and Industry Standards 

 

D. Cross-Connection System (CCS) Equipment Breakout, Termination Connector 

(or Bulkhead), and Patch Panels: 

1. The connector panel(s) shall be made of flat smooth 3.175 mm (1/8 

in.) thick solid aluminum, custom designed, fitted and installed in 

the cabinet. Bulkhead equipment connectors shall be mounted on the 

panel to enable all cabinet equipment’s signal, control, and coaxial 

cables to be connected through the panel. Each panel shall be color 

matched to the cabinet installed. 

a. Voice (or Telephone): 

1) The CSS for voice or telephone service shall be Industry 

Standard type 110 (minimum) punch blocks for voice or 

telephone, and control wiring in lieu of patch panels, each 

being certified for category six service. IDC punch blocks 

(with internal RJ45 jacks) are acceptable for use in all CCS 

and shall be specifically designed for category six 

telecommunications service and the size and type of UTP cable 

used as described herein. As a minimum, punch block strips 

shall be secured to an OEM designed physical anchoring unit on 

a wall location in the MTC, IMTC, RTC, and TC. However, 

console, cabinet, rail, panel, etc. mounting is allowed at the 

OEM recommendation and as approved by the RE. Punch blocks 

shall not be used for Class II or 120 VAC power wiring. 

2) Technical Characteristics: 
 

 

Number of horizontal rows 100, MINIMUM 

Number of terminals per row 4, minimum 

Terminal protector required for each used or 

unused terminal 

Insulation splicing required between each row of 

terminals 

 

b. Digital or High Speed Data: 

Relocate Rehab Functions 656-16-277 
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1) The CSS for digital or high-speed data service shall be a 

patch panel with modular female RJ45 jacks installed in rows. 

Patch panels and RJ45 jacks shall be specifically designed for 

category six telecommunications service and the size and type 

of UTP or STP cable used. Each panel shall be 480 mm (19in.) 

horizontal EIA rack mountable dimensions with EIA standard 

spaced vertical mounting holes. 

2) Technical Characteristics: 

 

 

Number of horizontal rows 2, minimum 

Number of jacks per row 24, MINIMUM 

Type of jacks RJ45 

Terminal protector required for each used or 

unused jack 

Insulation required between each row of 

jacks 

 

c. Fiber optic, and Analog Audio: 

1) Product reference of a Government Approved (US State 

Department) type is Telewire, PUP-17 with pre-punched chassis 

mounting holes arranged in two horizontal rows. This panel may 

be used for fiber optic, audio, control cable, and Class II 

Low Voltage Wiring installations when provided with the proper 

connectors. This panel is not allowed to be used for 120 VAC 

power connections. 

2) Technical Characteristics: 
 

 

Height Two rack units (RUs), 88 mm (3.5in.) 

minimum 

Width 484 mm (19 1/16in.), EIA minimum 

Number of 

connections 

12 pairs, minimum 

Connectors Audio 

services 

Use RCA 6.35 mm (1/4in.) Phono, XL or 

Barrier Strips, surface mounted with 

spade lugs (punch block or wire wrap 

type strips are acceptable alternates 

for barrier strips as long as system 

design is maintained and RE approved) 
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d. Mounting Strips and Blocks: 

1) Barrier Strips: Barrier strips are approved for AC power, 

data, voice, and control cable or wires. Barrier strips shall 

accommodate the size and type of audio spade (or fork type) 

lugs used with insulating and separating strips between the 

terminals for securing separate wires in a neat and orderly 

fashion. Each cable or wire end shall be provided with an 

audio spade lug, which is connected to an individual screw 

terminal on the barrier strip. The barrier strips shall be 

surface secured to a console, cabinet, rail, panel, etc. 120 

VAC power wires shall not be connected to signal barrier 

strips. 

2) Technical Characteristics: 
 

 

Terminal size 6-32, minimum 

Terminal Count ANY COMBINATION 

Wire size 20 AWG, minimum 

Voltage handling 100 V, minimum 

Protective connector cover Required for Class II and 

120 VAC power connections 

 

2. Solderless Connectors: The connectors (or fork connectors) shall be 

crimp-on insulated lug to fit a 6-32 minimum screw terminal. The 

fork connector shall be installed using a standard lug-crimping 

tool. 

3. Punch Blocks: As a minimum, Industry Standard 110 type punch blocks 

are approved for data, voice, and control wiring. Punch blocks shall 

be specifically designed for the size and type of wire used. Punch 

block strips shall be secured to a console, cabinet, rail, panel, 

 

etc. Punch blocks shall not be used for Class II or 120 VAC power 

wiring. 

4. Wire Wrap Strips: Industry Standard wire wrap strips (16.5 mm 

(0.065in.) wire wrap minimum) are approved for data, voice and 

control wiring. Wire wrap strips shall be secured to a cabinet, 

rail, panel, etc. Wire wrap strips shall not be used for Class II or 
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120 VAC power wiring. 

F. Wire Management System and Equipment: 

1. Wire Management System: The system(s) shall be provided as the 

management center of the respective cable system, CCS, and TC it is 

incorporated. It shall perform as a platform to house peripheral 

equipment in a standard relay rack or equipment cabinet. It shall be 

arranged in a manner as to provide convenient access to all 

installed management and other equipment. All cables and connections 

shall be at the rear of each system interface to IDC and/or patch 

panels, punch blocks, wire wrap strips, and/or barrier strip. 

2. Wire Management Equipment: The wire management equipment shall be 

the focal point of each wire management system. It shall provide an 

orderly interface between outside and inside wires and cables (where 

used), distribution and interface wires and cables, interconnection 

wires and cables and associated equipment, jumper cables, and 

provide a uniform connection media for all system fire retardant 

wires and cables and other subsystems. It shall be fully compatible 

and interface to each cable tray, duct, wireway, or conduit used in 

the system. All interconnection or distribution wires and cables 

shall enter the system at the top (or from a wireway in the floor) 

via a overhead protection system and be uniformly routed down either 

side (or both at the same time) of the frames side protection system 

then laterally via a anchoring or routing shelf for termination on 

the rear of each respective terminating assembly. Each system shall 

be custom configured to meet the System design and user needs. 

2.3 ENVIRONMENTAL REQUIREMENTS 

Technical submittals shall identify the environmental specifications for 

housing the system. These environmental specifications shall identify the 

requirements for initial and expanded system configurations for: 

A. Floor loading for batteries and cabinets. 

B. Minimum floor space and ceiling heights. 
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C. Minimum size of doors for equipment passage. 

D. Power requirements: The bidders shall provide the specific voltage, 

amperage, phases, and quantities of circuits required. 

E. Air conditioning, heating, and humidity requirements. The bidder shall 

identify the ambient temperature and relative humidity operating ranges 

required preventing equipment damage. 

F. Air conditioning requirements (expressed in BTU per hour, based on 

adequate dissipation of generated heat to maintain required room and 

equipment standards). 

G. Proposed floor plan based on the expanded system configuration of the 

bidder's proposed EPBX for this Facility. 

H. Conduit size requirement (between equipment room and console room). 

2.4 INSTALLATION KIT 

The kit shall be provided that, at a minimum, includes all connectors 

and terminals, labeling systems, audio spade lugs, barrier strips, 

punch blocks or wire wrap terminals, heat shrink tubing, cable ties, 

solder, hangers, clamps, bolts, conduit, cable duct, and/or cable tray, 

etc., required to accomplish a neat and secure installation. All wires 

shall terminate in a spade lug and barrier strip, wire wrap terminal or 

punch block. Unfinished or unlabeled wire connections shall not be 

allowed. Turn over to the RE all unused and partially opened 

installation kit boxes, coaxial, fiberoptic, and twisted pair cable 

reels, conduit, cable tray, and/or cable duct bundles, wire rolls, 

physical installation hardware. The following are the minimum required 

installation sub-kits: 

A. System Grounding: 

1. The grounding kit shall include all cable and installation hardware 

required. All radio equipment shall be connected to earth ground via 

internal building wiring, according to the NEC. 

 

 

 

 

 

 

 

 

 



 

 

271100 - COMMUNICATIONS EQUIPMENT ROOM FITTINGS 

Page 34 of 48 

 

 

2. This includes, but is not limited to: 

a. Coaxial Cable Shields. 

b. Control Cable Shields. 

c. Data Cable Shields. 

d. Equipment Racks. 

e. Equipment Cabinets. 

f. Conduits. 

g. Duct. 

h. Cable Trays. 

i. Power Panels. 

j. Connector Panels. 

k. Grounding Blocks. 

B. Coaxial Cable: The coaxial cable kit shall include all coaxial 

connectors, cable tying straps, heat shrink tabbing, hangers, clamps, 

etc., required to accomplish a neat and secure installation. 

C. Wire and Cable: The wire and cable kit shall include all connectors and 

terminals, audio spade lugs, barrier straps, punch blocks, wire wrap 

strips, heat shrink tubing, tie wraps, solder, hangers, clamps, labels 

etc., required to accomplish a neat and orderly installation. 

D. Conduit, Cable Duct, and Cable Tray: The kit shall include all conduit, 

duct, trays, junction boxes, back boxes, cover plates, feed through 

nipples, hangers, clamps, other hardware required to accomplish a neat 

and secure conduit, cable duct, and/or cable tray installation in 

accordance with the NEC and this document. 

E. Equipment Interface: The equipment kit shall include any item or 

quantity of equipment, cable, mounting hardware and materials needed to 

interface the systems with the identified sub-system(s) according to 

the OEM requirements and this document. 

F. Labels: The labeling kit shall include any item or quantity of labels, 

tools, stencils, and materials needed to completely and correctly label 

each subsystem according to the OEM requirements, as-installed 

drawings, and this document. 

G. Documentation: The documentation kit shall include any item or 

quantity of items, computer discs, as installed drawings, equipment, 

maintenance, and operation manuals, and OEM materials needed to 

completely and correctly provide the system documentation as required 

by this document and explained herein. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Product Delivery, Storage and Handling: 

1. Delivery: Deliver materials to the job site in OEM's original 

unopened containers, clearly labeled with the OEM's name and 

equipment catalog numbers, model and serial identification numbers. 

The RE may inventory the cable, patch panels, and related equipment. 

2. Storage and Handling: Store and protect equipment in a manner, which 

will preclude damage as directed by the RE. 

B. System Installation: 

1. After the contract’s been awarded, and within the time period 

specified in the contract, the Contractor shall deliver the total 

system in a manner that fully complies with the requirements of this 

specification. The Contractor shall make no substitutions or changes 

in the System without written approval from the RE and PM. 

2. The Contractor shall install all equipment and systems in a manner 

that complies with accepted industry standards of good practice, OEM 

instructions, the requirements of this specification, and in a 

manner which does not constitute a safety hazard. The Contractor 

shall insure that all installation personnel understands and 

complies with all the requirements of this specification. 

3. The Contractor shall install suitable filters, traps, directional 

couplers, splitters, TC’s, and pads for minimizing interference and 

for balancing the System. Items used for balancing and minimizing 

interference shall be able to pass telephone and data in the 

frequency bands selected, in the direction specified, with low loss, 

and high isolation, and with minimal delay of specified frequencies 

and signals. The Contractor shall provide all equipment necessary to 

meet the requirements of Paragraph 2.1.C and the System performance 

standards. 

4. All passive equipment shall be connected according to the OEM's 

specifications to insure future correct termination, isolation, 

impedance match, and signal level balance at each telephone/data 

outlet. 

5. Where TCOs are installed adjacent to each other, install one outlet 

for each instrument. 

  



 

 

271100 - COMMUNICATIONS EQUIPMENT 

ROOM FITTINGS 

Page 36 of 48 

 

 

6. All lines shall be terminated in a suitable manner to facilitate 

future expansion of the System. There shall be a minimum of one 

spare 25 pair cable at each distribution point on each floor. 

7. All vertical copper and fiber optic, and coaxial cables shall be 

terminated so any future changes only requires modifications of the 

existing EPBX or signal closet equipment only. 

8. Terminating resistors or devices shall be used to terminate all 

unused branches, outlets, equipment ports of the System, and shall 

be devices designed for the purpose of terminating fiber optic or 

twisted pair, and coaxial cables carrying telephone and data, and 

analog signals in telephone and data, and analog video systems. 

9. Equipment installed outdoors shall be weatherproof or installed in 

weatherproof enclosures with hinged doors and locks with two keys. 

10. Equipment installed indoors shall be installed in metal cabinets 

with hinged doors and locks with two keys. 

C. Conduit and Signal Ducts: 

1. Conduit: 

a. The Contractor shall employ the latest installation practices and 

materials. The Contractor shall provide conduit, junction boxes, 

connectors, sleeves, weatherheads, pitch pockets, and associated 

sealing materials not specifically identified in this document as 

GFE. Conduit penetrations of walls, ceilings, floors, 

interstitial space, fire barriers, etc., shall be sleeved and 

sealed. The minimum conduit size shall be 19 mm (3/4 in.). 

b. All cables shall be installed in separate conduit and/or signal 

ducts (exception from the separate conduit requirement to allow 

telephone cables to be installed in partitioned cable tray with 

data cables may be granted in writing by the RE if requested.) 

Conduits shall be provided in accordance with Section 27 05 33, 

RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS, and NEC Articles 

517 for Critical Care and 800 for Communications systems, at a 

minimum. 

c. When metal, plastic covered, etc., flexible cable protective 

armor or systems are specifically authorized to be provided for 

use in the System, their installation guidelines and standards 

shall be as specified herein, Section 27 05 33, RACEWAYS AND 

BOXES FOR COMMUNICATIONS SYSTEMS, and the NEC. 
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d. When ”innerduct” flexible cable protective systems is 

specifically authorized to be provided for use in the System, 

it’s installation guidelines and standards shall be as the 

specified herein, Section 27 05 33, RACEWAYS AND BOXES FOR 

COMMUNICATIONS SYSTEMS, and the NEC. 

e. Conduit (including GFE) fill shall not exceed 40%. Each conduit 

end shall be equipped with a protective insulator or sleeve to 

cover the conduit end, connection nut or clamp, to protect the 

wire or cable during installation and remaining in the conduit. 

Electrical power conduit shall be installed in accordance with 

the NEC. AC power conduit shall be run separate from signal 

conduit. 

f. When metal, plastic covered, etc., flexible cable protective 

armor or systems are specifically authorized to be provided for 

use in the System, their installation guidelines and standards 

shall be as specified herein, Section 27 05 33, RACEWAYS AND 

BOXES FOR COMMUNICATIONS SYSTEMS, and the NEC. 

g. Ensure that Critical Care Nurse Call and PA Systems (as 

identified by NEC Section 517) are completely separated and 

protected from all other systems. 

2. Signal Duct, Cable Duct, or Cable Tray: 

a. The Contractor shall use existing signal duct, cable duct, and/or 

cable tray, when identified and approved by the RE. 

b. Approved signal and/or cable duct shall be a minimum size of 100 

mm x 100 mm (4 in. X 4 in.) inside diameter with removable tops 

or sides, as appropriate. Protective sleeves, guides or barriers 

are required on all sharp corners, openings, anchors, bolts or 

screw ends, junction, interface and connection points. 

c. Approved cable tray shall be fully covered, mechanically and 

physically partitioned for multiple electronic circuit use, and 

be UL certified and labeled for use with telecommunication 

circuits and/or systems. The RE shall approve width and height 

dimensions. 

F. Connectors: Circuits, transmission lines, and signal extensions shall 

have continuity, correct connection and polarity. A uniform polarity 

shall be maintained between all points in the system. 

1. Wires: 
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a. Wire ends shall be neatly formed and where insulation has been 

cut, heat shrink tubing shall be employed to secure the 

insulation on each wire. Tape of any type is not acceptable. 

b. Audio spade lugs shall be installed on each wire (including spare 

or unused) end and connect to screw terminals of appropriate size 

barrier strips. AC barrier strips shall be provided with a 

protective cover to prevent accidental contact with wires 

carrying live AC current. Punch blocks are approved for signal, 

not AC wires. Wire Nut or "Scotch Lock" connectors are not 

acceptable for signal wire installation. 

2. Cables: Each connector shall be designed for the specific size cable 

being used and installed with the OEM's approved installation tool. 

Typical system cable connectors include; but, are not limited to: 

Audio spade lug, punch block, wirewrap, etc. 

3. Line or Microphone Audio: Each connector shall be installed 

according to the cable or connector OEM's instructions and use the 

OEM's approved installation tool. Install the connector's to provide 

and maintain the following audio signal polarity: 

a. XLR type connectors Signal or positive conductor is pin 3; common 

or neutral conductor is pin 2; ground conductor is pin 1. 

b. Two and 3 conductor 1/4" Signal or positive conductor is tip; 

neutral or 1/8" phono plugs conductor is ring and ground or 

shield and jacks conductor is sleeve. 

c. RCA Phono Plugs the Signal or positive conductor is tip; and 

Jacks neutral or shield conductor is sleeve. 

4. Speaker Line Audio: 

a. Each connector shall be installed according to the cable, 

transformer or speaker OEM instructions and using the OEM's 

approved installation tool. The Contractor shall ensure each 

speaker is properly phased and connected in the same manner 

throughout the System using two conductor type wires. 

b. One of the conductors shall be color coded to aid in establishing 

speaker signal polarity. Each speaker line shall be permanently 

soldered or audio spade lug connected to each appropriate speaker 

or line matching transformer connection terminal. Speaker line 

connection to each audio amplifier shall use audio spade lugs, as 

described herein. 

  



 

 

271100 - COMMUNICATIONS EQUIPMENT 

ROOM FITTINGS 

Page 39 of 48 

 

 

G. AC Power: AC power wiring shall be run separately from signal cable. 

H. Grounding: 

1. General: The Contractor shall ground all Contractor Installed 

Equipment and identified Government Furnished Equipment to eliminate 

all shock hazards and to minimize, to the maximum extent possible, 

all ground loops, common mode returns, noise pickup, crosstalk, etc. 

The total ground resistance shall be 0.1 Ohm or less. 

a. The Contractor shall install lightning arrestors and grounding in 

accordance with the NFPA and this specification. 

b. Under no conditions shall the AC neutral, either in a power panel 

or in a receptacle outlet, be used for system control, subcarrier 

or audio reference ground. 

c. The use of conduit, signal duct or cable trays as system or 

electrical ground is not acceptable and will not be permitted. 

These items may be used only for the dissipation of internally 

generated static charges (not to be confused with externally 

generated lightning) that may applied or generated outside the 

mechanical and/or physical confines of the System to earth 

ground. The discovery of improper system grounding shall be 

grounds to declare the System unacceptable and the termination of 

all system acceptance testing. 

2. Cabinet Buss: A common ground buss of at least #10 AWG solid copper 

wire shall extend throughout each equipment cabinet and be connected 

to the system ground. Provide a separate isolated ground connection 

from each equipment cabinet ground buss to the system ground. Do not 

tie equipment ground busses together. 

3. Equipment: Equipment shall be bonded to the cabinet bus with copper 

braid equivalent to at least #12 AWG. Self grounding equipment 

enclosures, racks or cabinets, that provide OEM certified functional 

ground connections through physical contact with installed 

equipment, are acceptable alternates. 

4. Cable Shields: Cable shields shall be bonded to the cabinet ground 

buss with #12 AWG minimum stranded copper wire at only one end of 

the cable run. Cable shields shall be insulated from each other, 

faceplates, equipment racks, consoles, enclosures or cabinets; 

except, at the system common ground point. Coaxial and audio cables, 
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shall have one ground connection at the source; in all cases, cable 

shield ground connections shall be kept to a minimum. 

I. Equipment Assembly: 

1. Cabinets: 

a. Each enclosure shall be: floor or wall mounted with standard 

knockout holes for conduit connections or cable entrance; provide 

for ventilation of the equipment; have front and rear locking 

doors (except wall mounted cabinets that require only a front 

locking door); power outlet strip(s), and connector or patch 

panel(s). 

b. Rack (including freestanding radio relay) mounted equipment shall 

be installed in the enclosure’s equipment adjustable mounting 

racks with equipment normally requiring adjustment or observation 

mounted so operational adjustment(s) can be conveniently made. 

Heavy equipment shall be mounted with rack slides or rails 

allowing servicing from the front of the enclosure. Heavy 

equipment shall not depend only upon front panel mounting screws 

for support. Equipment shall be provided with sufficient cable 

slack to permit servicing by removal of the installed equipment 

from the front of the enclosure. A color matched blank panel 

(spacer) of 44 mm (1.75 in.) high, shall be installed between 

each piece of equipment (active or passive) to insure adequate 

air circulation. The enclosure shall be designed for efficient 

equipment cooling and air ventilation. Each console or cabinet 

shall be equipped with a quiet fan and nondisposable air filter. 

c. Enclosures and racks shall be installed plumb and square. Each 

shall be permanently attached to the building structure and held 

firmly in place. Fifteen inches of front vertical space opening 

shall be provided for additional equipment. 

d. Signal connector, patch, and bulkhead panels (i.e.: audio, data, 

control, analog video, etc.) shall be connected so that outputs 

from each source, device or system component shall enter the 

panel at the top row of jacks, beginning left to right as viewed 

from the front, which will be called "inputs". Each connection to 

a load, device or system component shall exit the panel at the 

bottom row of jacks, beginning left to right as viewed from the 

front, which will be called "outputs". 
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1) Equipment located indoors shall be installed in metal racks or 

enclosures with hinged doors to allow access for maintenance 

without causing interference to other nearby equipment. 

2) Cables shall enter the equipment racks or enclosures in such a 

manner that allows all doors or access panels to open and 

close without disturbing or damaging the cables. 

3) All distribution hardware shall be securely mounted in a 

manner that allows access to the connections for testing and 

provides sufficient room for the doors or access panels to 

open and close without disturbing the cables. 

J. Labeling: Provide labeling in accordance with ANSI/EIA/TIA-606-A. All 

lettering for voice and data circuits shall be stenciled using laser 

printers. Handwritten labels are not acceptable. 

1. Cable and Wires (Hereinafter referred to as “Cable”): Cables shall 

be labeled at both ends in accordance with ANSI/EIA/TIA-606-A. 

Labels shall be permanent in contrasting colors. Cables shall be 

identified according to the System “Record Wiring Diagrams”. 

2. Equipment: System equipment shall be permanently labeled with 

contrasting plastic laminate or bakelite material. System equipment 

shall be labeled on the face of the unit corresponding to its 

source. 

3. Conduit, Cable Duct, and/or Cable Tray: The Contractor shall label 

all conduit, duct and tray, including utilized GFE, with permanent 

marking devices or spray painted stenciling a minimum of 3 meters 

(10 ft.) identifying it as the System. In addition, each enclosure 

shall be labeled according to this standard. 

4. Termination Hardware: The Contractor shall label workstation outlets 

and patch panel connections using color coded labels with 

identifiers in accordance with ANSI/EIA/TIA-606-A and the “Record 

Wiring Diagrams”. 

3.2 TESTS 

A. Interim Inspection: 

1. This inspection shall verify that the equipment provided adheres to 

the installation requirements of this document. The interim 

inspection will be conducted by a factory-certified representative 

and witnessed by a Government Representative. Each item of installed 

equipment shall be checked to insure appropriate UL certification 
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markings. This inspection shall verify cabling terminations in 

telecommunications rooms and at workstations adhere to color code 

for T568B // T568A // pin assignments and cabling connections are in 

compliance with ANSI/EIA/TIA standards. Visually confirm Category 6 

marking of outlets, faceplates, outlet/connectors and patch cords. 

2. Perform fiber optical field inspection tests via attenuation 

measurements on factory reels and provide results along with 

manufacturer certification for factory reel tests. Remove failed 

cable reels from project site upon attenuation test failure. 

3. The Contractor shall notify the RE, in writing, of the estimated 

date the Contractor expects to be ready for the interim inspection, 

at least 20 working days before the requested inspection date. 

4. Results of the interim inspection shall be provided to the RE and 

PM. If major or multiple deficiencies are discovered, a second 

interim inspection may be required before permitting the Contractor 

to continue with the system installation. 

5. The RE and/or the PM shall determine if an additional inspection is 

required, or if the Contractor will be allowed to proceed with the 

installation. In either case, re-inspection of the deficiencies 

noted during the interim inspection(s), will be part of the proof of 

performance test. The interim inspection shall not affect the 

Systems’ completion date. The Contracting Officer shall ensure all 

test documents will become a part of the Systems record 

documentation. 

 

B. Pretesting: 

1. Upon completing the installation of the System, the Contractor shall 

align and balance the system. The Contractor shall pretest the 

entire system. 

2. Pretesting Procedure: 

a. During the system pretest, the Contractor shall verify (utilizing 

the approved spectrum analyzer and test equipment) that the 

System is fully operational and meets all the system performance 

requirements of this standard. 
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b. The Contractor shall pretest and verify that all System functions 

and specification requirements are met and operational, no 

unwanted aural effects, such as signal distortion, noise pulses, 

glitches, audio hum, poling noise, etc. are present. The 

Contractor shall measure and record the aural carrier levels of 

each system telephone and data channel, at each of the following 

points in the system: 

1) Local Telephone Company Interfaces or Inputs. 

2) EPBX interfaces or inputs and outputs. 

3) MDF interfaces or inputs and outputs. 

4) EPBX output S/NR for each telephone and data channel. 

5) Signal Level at each interface point to the distribution 

system, the last outlet on each trunk line plus all outlets 

installed as part of this contract. 

3. The Contractor shall provide four (4) copies of the recorded system 

pretest measurements and the written certification that the System 

is ready for the formal acceptance test shall be submitted to the 

RE. 

C. Acceptance Test: 
After the System has been pretested and the Contractor has 

submitted the pretest results and certification to the RE, then the 

Contractor shall schedule an acceptance test date and give the RE 

30 days written notice prior to the date the acceptance test is 

expected to begin. The System shall be tested in the presence of a 

Government Representative and an OEM certified representative. The 

System shall be tested utilizing the approved test equipment to 

certify proof of performance and Life Safety compliance. The test 

shall verify that the total System meets the requirements of this 

specification. The notification of the acceptance test shall 

include the expected length (in time) of the test. 

D. Verification Tests: 

1. Test the UTP copper cabling for DC loop resistance, shorts, opens, 

intermittent faults, and polarity between conductors, and between 

conductors and shield, if cable has an overall shield. Test the 

operation of shorting bars in connection blocks. Test cables after 

termination and prior to cross-connection. 
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2. Multimode Fiber Optic Cable: Perform end-to-end attenuation tests in 

accordance with ANSI/EIA/TIA-568-B.3 and ANSI/EIA/TIA-526-14A using 

Method A, Optical Power Meter and Light Source and/or Method B, 

OTDR. Perform verification acceptance test. 

3. Single mode Fiber Optic Cable: Perform end-to-end attenuation tests 

in accordance with ANSI/EIA/TIA-568-B.3 and ANSI/EIA/TIA-526-7 using 

Method A, Optical Power Meter and Light Source and/or Method B, 

OTDR. Perform verification acceptance test. 

E. Performance Testing: 

1. Perform Category 5E tests in accordance with ANSI/EIA/TIA-568-B.1 

and ANSI/EIA/TIA-568-B.2. Test shall include the following: wire 

map, length, insertion loss, return loss, NEXT, PSNEXT, ELFEXT, 

PSELFEXT, propagation delay and delay skew. 

2. Fiber Optic Links: Perform end-to-end fiber optic cable link tests 

in accordance with ANSI/EIA/TIA-568-B.3. 

F. Total System Acceptance Test: The Contractor shall perform verification 

tests for UTP copper cabling system(s) and the multimode and single 

mode // fiber optic cabling system(s) after the complete 

telecommunication distribution system and workstation outlet are 

installed. 

1. Voice Testing: Connect to the network interface device at the 

demarcation point. Go off-hook and receive dial tone from the LEC. 

If a test number is available, place and receive a local, long 

distance, and FTS telephone call. 

2. Data Testing: Connect to the network interface device at the 

demarcation point. Log onto the network to ensure proper connection 

to the network is achieved. 

3.3 TRAINING 

A. Furnish the services of a factory-trained engineer or technician for a 

total of two four hour classes to instruct designated Facility IRM 

personnel. Instruction shall include cross connection, corrective, and 

preventive maintenance of the System and equipment. 

B. Before the System can be accepted by the VA, this training must be 

accomplished. Training will be scheduled at the convenience of the 

Facilities Contracting Officer and Chief of Engineering Service. 
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3.4 GUARANTEE PERIOD OF SERVICE 

A. Contractor’s Responsibilities: 

1. The Contractor shall guarantee that all installed material and 

equipment will be free from defects, workmanship, and will remain so 

for a period of one year from date of final acceptance of the System 

by the VA. The Contractor shall provide OEM’s equipment warranty 

documents, to the RE (or Facility Contracting Officer if the 

Facility has taken procession of the building(s)), that certifies 

each item of equipment installed conforms to OEM published 

specifications. 

2. The Contractor's maintenance personnel shall have the ability to 

contact the Contractor and OEM for emergency maintenance and 

logistic assistance, remote diagnostic testing, and assistance in 

resolving technical problems at any time. The Contractor and OEM 

shall provide this contact capability at no additional cost to the 

VA. 

3. All Contractor installation, maintenance, and supervisor personnel 

shall be fully qualified by the OEM and must provide two (2) copies 

of current and qualified OEM training certificates and OEM 

certification upon request. 

4. Additionally, the Contractor shall accomplish the following minimum 

requirements during the one year guarantee period: 

a. Response Time: 

1) The RE (or facility Contracting Officer if the facility has 

taken possession of the building[s]) are the Contractor’s 

reporting and contact officials for the System trouble calls, 

during the guarantee period. 

2) A standard workweek is considered 8:00 A.M. to 5:00 P.M., 

Monday through Friday exclusive of Federal Holidays. 

  
3) The Contractor shall respond and correct on-site trouble 

calls, during the standard work week to: 

a) A routine trouble call within one working days of its 

report. A routine trouble is considered a trouble which 

causes a system outlet, station, or patch cord to be 

inoperable. 
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b) An emergency trouble call within 6 hours of its report. An 

emergency trouble is considered a trouble which causes a 

subsystem or distribution point to be inoperable at 

anytime. Additionally, the loss of a minimum of 50 station 

or system lines shall be deemed as this type of a trouble 

call. 

4) The Contractor shall respond on-site to a catastrophic trouble 

call within 4 hours of its report. A catastrophic trouble call 

is considered total system failure. 

a) If a system failure cannot be corrected within four hours 

(exclusive of the standard work time limits), the 

Contractor shall be responsible for providing alternate 

system CSS or TCO equipment, or cables. The alternate 

equipment and/or cables shall be operational within four 

hours after the four hour trouble shooting time. 

b) Routine or emergency trouble calls in critical emergency 

health care facilities (i.e., cardiac arrest, intensive 

care units, etc.) shall also be deemed as a catastrophic 

trouble call if so determined by the RE or Facility 

Director. The RE or Facility Contracting Officer shall 

notify the Contractor of this type of trouble call at the 

direction of the Facilities Director. 

b. Required on-site visits during the one year guarantee period 

1) The Contractor shall visit, on-site, for a minimum of eight 

hours, once every 12 weeks, during the guarantee period, to 

perform system preventive maintenance, equipment cleaning, and 

operational adjustments to maintain the System according the 

descriptions identified in this SPEC. 

a) The Contractor shall arrange all Facility visits with the 

RE or Facility Contracting Officer prior to performing the 

required maintenance visits. 

b) The Contractor in accordance with the OEM’s recommended 

practice and service intervals shall perform preventive 

maintenance during a non-busy time agreed to by the RE or 

Facility Contracting Officer and the Contractor. 
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c) The preventive maintenance schedule, functions and reports 

shall be provided to and approved by the RE or Facility 

Contracting Officer. 

2) The Contractor shall provide the RE or Facility Contracting 

Officer a type written report itemizing each deficiency found 

and the corrective action performed during each required visit 

or official reported trouble call. The Contractor shall 

provide the RE with sample copies of these reports for review 

and approval at the beginning of the Total System Acceptance 

Test. The following reports are the minimum required: 

a) Monthly Report: The Contractor shall provide a monthly 

summary all equipment and sub-systems serviced during this 

guarantee period to RE or Facilities Contracting Officer by 

the fifth working day after the end of each month. The 

report shall clearly and concisely describe the services 

rendered, parts replaced and repairs performed. The report 

shall prescribe anticipated future needs of the equipment 

and Systems for preventive and predictive maintenance 

b) Contractor Log: The Contractor shall maintain a separate 

log entry for each item of equipment and each sub-system of 

the System. The log shall list dates and times of all 

scheduled, routine, and emergency calls. Each emergency 

call shall be described with details of the nature and 

causes of emergency steps taken to rectify the situation 

and specific recommendations to avoid such conditions in 

the future. 

3) The RE or Facility Contracting Officer shall provide the 

Facility Engineering Officer, two (2) copies of actual reports 

for evaluation. 

a) The RE or Facility Contracting Officer shall ensure copies 

of these reports are entered into the System’s official 

acquisition documents. 

b) The Facilities Chief Engineer shall ensure copies of these 

reports are entered into the System’s official technical 

as-installed documents. 
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B. Work Not Included: Maintenance and repair service shall not include the 

performance of any work due to improper use, accidents, other vendor, 

contractor, owner tampering or negligence, for which the Contractor is 

not directly responsible and does not control. The Contractor shall 

immediately notify the RE or Facility Contracting Officer in writing 

upon the discovery of these incidents. The RE or Facility Contracting 

Officer will investigate all reported incidents and render findings 

concerning any Contractor’s responsibility. 

- - - E N D - - - 
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SECTION 27 15 00 

COMMUNICATIONS HORIZONTAL CABLING 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This Section specifies the furnishing, installing, certification, 

testing, and guaranty of a complete and operating Voice and Digital 

Cable Distribution System (here-in-after referred to as “the System”), 

and associated equipment and hardware to be installed in the VA Rehab 

Building here-in-after referred to as “the Facility”. The System shall 

include, but not be limited to: equipment cabinets, interface 

enclosures, and relay racks; necessary combiners, traps, and filters; 

and necessary passive devices such as: splitters, couplers, cable 

“patch”, “punch down”, and cross-connector blocks or devices, voice and 

data distribution sub-systems, and associated hardware. The System 

shall additionally include, but not be limited to: telecommunication 

closets (TC); telecommunications outlets (TCO); copper and fiber optic, 

and analog radio frequency (RF) systems coaxial distribution cables, 

connectors, “patch” cables, and/or “break out” devices. 

B. The System shall be delivered free of engineering, manufacturing, 

installation, and functional defects. It shall be designed, engineered 

and installed for ease of operation, maintenance, and testing. 

C. The term “provide”, as used herein, shall be defined as: designed, 

engineered, furnished, installed, certified, and tested, by the 

Contractor. 

D. The Voice and Digital and Analog Telecommunication Distribution Cable 

Equipment and System provides the media which voice and data 

information travels over and connects to the Telephone System which is 

defined as an Emergency Critical Care Communication System by the 

National Fire Protection Association (NFPA). Therefore, since the 

System connects to or extends the telephone system, the System’s 

installation and operation shall adhere to all appropriate National, 

Government, and/or Local Life Safety and/or Support Codes, which ever 

are the more stringent for this Facility. At a minimum, the System 

shall be installed according to NFPA, Section 70, National Electrical 

Code (NEC), Article 517 and Chapter 7; NFPA, Section 99, Health Care 

Facilities, Chapter 3-4; NFPA, Section 101, Life Safety Code, Chapters 

7, 12, and/or 13; Joint Commission on Accreditation of Health Care 
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Organization (JCAHCO), Manual for Health Care Facilities, all necessary 

Life Safety and/or Support guidelines; this specification; and the 

original equipment manufacturer's (OEM) suggested installation design, 

recommendations, and instructions. The OEM and Contractor shall ensure 

that all management, sales, engineering, and installation personnel 

have read and understand the requirements of this specification before 

the System is designed, engineered, delivered, and provided. 

E. The VA Project Manager (PM) and/or if delegated, COR are the approving 

authorities for all contractual and mechanical changes to the System. 

The Contractor is cautioned to obtain in writing, all approvals for 

system changes relating to the published contract specifications and 

drawings, from the PM and/or the RE before proceeding with the change. 

F. System Performance: 

1. At a minimum, the System shall be able to support the following 

voice and data and analog RF operations for Category 6 Certified 

Telecommunication Service: 

a. Provide the following interchange (or interface) capabilities: 

1) Basic Rate (BRI). 

2) Primary Rate (PRI). 

b. ISDN measured at: 

1) Narrow Band BRI: 

a) B Channel: 64 kilo-Bits per second (kBps), minimum. 

b) D Channel: 16 kBps, minimum. 

c) H Channel: 384 kBps, minimum. 

2) Narrow Band PRI: 

a) B Channel: 64 kBps, minimum. 

b) D Channel: 64 kBps, minimum. 

c) H Channel: 1,920 kBps, minimum. 

3) Wide (or Broad) Band: All channels: 140 mega(m)-Bps, minimum, 

capable to 565 mBps at “T” reference. 

c. Fiberoptic Distributed Data Interface (FDDI): A minimum 100 mBps 

to a maximum of 1.8 giga(g)-Bps data bit stream speed shall be 

Synchronous Optical Network [SONET] compliant. 

d. System Sensitivity: Satisfactory service shall be provided for at 

least 3,000 feet for all voice and data and analog RF locations. 
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2. At a minimum the System shall support the following operating 

parameters: 

a. EPBX connection: 

1) System speed: 1.0 gBps per second, minimum. 

2) Impedance: 600 Ohms. 

3) Cross Modulation: -60 deci-Bel (dB). 

4) Hum Modulation: -55 dB. 

5) System data error: 10 to the -10 Bps, minimum. 

6) Loss: Measured at the frame output with reference Zero (0) 

deciBel measured (dBm) at 1,000 Hertz (Hz) applied to the 

frame input. 

a) Trunk to station: 1.5 dB, maximum. 

b) Station to station: 3.0 dB, maximum. 

c) Internal switch crosstalk: -60 dB when a signal of + 10 

deciBel measured (dBm), 500-2,500 Hz range is applied to 

the primary path. 

d) Idle channel noise: 25 dBm “C” or 3.0 dBm “O” above 

reference (terminated) ground noise, whichever is greater. 

e) Traffic Grade of Service for Voice and Data: 

(1) A minimum grade of service of P-01 with an average 

traffic load of 7.0 CCS per station per hour and a traffic 

overload in the data circuits will not interfere with, or 

degrade, the voice service. 

(2) Average CCS per voice station: The average CCS capacity 

per voice station shall be maintained at 7.0 CCS when the 

EPBX is expanded up to the projected maximum growth as 

stated herein. 

b. Telecommunications Outlet (TCO): 

1) Voice: 

a) Isolation (outlet-outlet): 24 dB. 

b) Impedance: 600 Ohms, balanced (BAL). 

c) Signal Level: 0 deciBel per mili-Volt (dBmV) + 0.1 dBmV. 

d) System speed: 100 mBps, minimum. 

e) System data error: 10 to the -6 Bps, minimum. 

2) Data: 

a) Isolation (outlet-outlet): 24 dB. 

b) Impedance: 600 Ohms, BAL. 
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c) Signal Level: 0 dBmV + 0.1 dBmV. 

d) System speed: 120 mBps, minimum. 

e) System data error: 10 to the -8 Bps, minimum. 

3) Fiber optic: 

a) Isolation (outlet-outlet): 36 dB. 

b) Signal Level: 0 dBmV + 0.1 dBmV. 

c) System speed: 540 mBps, minimum. 

d) System data error: 10 to the -6 bps, minimum. 

4) Analog RF Service: 

a) Broadcast or “off air” RF (or television) analog service is 

considered to be at RF (below 900 mHz in frequency 

bandwidth). Usually a RF television circuits require a 

single coaxial cable plant from the headend to each TC 

location. 

b) Isolation (outlet-outlet): 14 dB. 

c) Impedance: 75 Ohms, Unbalanced (UNBAL). 

d) Signal Level: 10 dBmV + 5.0 dBmV. 

e) Bandwidth: 6.0 mHz per channel, fully loaded. 

5) Closed Circuit Analog Video Service: Analog video service is 

considered to be at baseband (below 100 mHz in frequency 

bandwidth). An analog video circuit requires a separate analog 

video from the audio connector. The following minimum 

operating parameters shall be capable over each installed 

analog video circuit: 

 
 

Impedance 75 Ohm, unbalanced 

Output Level 1.0 V peak to peak (P-P), for 87.5% 

depth of Modulation (Mod) 

Diff Gain ±1 dB at 87.5% Mod 

Diff Phase ±1.5 at 87.5% Mod 

Signal to Noise 

(S/N) ratio 

44 dB, minimum 

Hum Modulation -55 dB 

Return Loss -14 dB (or 1.5 Voltage Standing Wave 

Ratio [VSWR]), maximum 

Isolation (outlet- 

outlet) 

24 DB, MINIMUM 

Bandwidth 6.0 mHz per channel, fully loaded, 

minimum 
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6) Closed Circuit Analog Audio Service: Analog audio service is 

considered to be at baseband (below 10 mHz in frequency 

bandwidth). Usually an analog audio circuit requires separate 

audio connectors and video connectors even though both are 

considered baseband signals. However, since each TCO has 

multiple 600 (or 120) Ohm BAL line pairs, the analog audio 

circuit may be designated to one of the provided pairs of UTP 

or STP for each TCO and as shown on the drawings, in lieu of 

providing a separate baseband audio run to the TCO. The 

following minimum operating parameters shall be capable over 

each installed analog audio circuit: 

 

Impedance 600 Ohm, BAL 

Input Level 59 mV Root Mean Squared (RMS), 

minimum 

Output Level 0 dBm 

S/N ratio 55 dB, minimum 

Hum Modulation -50 dB, minimum 

Return Loss -14 dB (or 1.5 VSWR), maximum 

Isolation (outlet-outlet) 24 DB, MINIMUM 

Frequency Bandwidth 100 Hz - 10K Hz, minimum 

 

1.2 RELATED WORK 

A. Specification Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES. 

B. Specification Section 27 05 11, REQUIREMENTS FOR COMMUNICATIONS 

INSTALLATIONS. 

C. Specification Section 27 05 33, RACEWAYS AND BOXES FOR COMMUNICATIONS 

SYSTEMS. 

D. Specification Section 26 27 26, WIRING DEVICES. 
E. Specification Section 27 51 16, PUBLIC ADDRESS AND MASS NOTIFICATION 

SYSTEMS. // 

1.3 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in text by basic 
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designation only. Except for a specific date given the issue in effect 

(including amendments, addenda, revisions, supplements, and errata) on 

the date the system’s submittal is technically approved by VA, shall be 

enforced. 

B. National Fire Protection Association (NFPA): 
 

 

70 NATIONAL ELECTRICAL CODE (NEC) 

75 Protection of Electronic Computer/Data Processing 

Equipment 

77 Recommended Practice on Static Electricity 

 Standard for Health Care Facilities 

101 Life Safety Code 

1221 Emergency Services Communication Systems 

 

C. Underwriters Laboratories, Inc. (UL): 
 

65 Wired Cabinets 

96 Lightning Protection Components 

96A INSTALLATION REQUIREMENTS FOR LIGHTNING 

PROTECTION SYSTEMS 

467 Grounding and Bonding Equipment 

497/497A/497B PROTECTORS FOR PAIRED CONDUCTORS/ 

COMMUNICATIONS CIRCUITS/DATA COMMUNICATIONS 

AND FIRE ALARM CIRCUITS 

884 Underfloor Raceways and Fittings 

 
D. ANSI/EIA/TIA Publications: 

 

568B Commercial Building Telecommunications Wiring 

Standard 

569B Commercial Building Standard for 

Telecommunications Pathways and Spaces 

606A ADMINISTRATION STANDARD FOR THE 

TELECOMMUNICATIONS INFRASTRUCTURE OF 

COMMERCIAL BUILDINGS 

607A Grounding and Bonding Requirements for 

Telecommunications in Commercial Buildings 

758 Grounding and Bonding Requirements for 

Telecommunications in Commercial Buildings 
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E. Lucent Technologies: Document 900-200-318 “Outside Plant Engineering 

Handbook”. 

F. International Telecommunication Union – Telecommunication 

Standardization Sector (ITU-T). 

G. Federal Information Processing Standards (FIPS) Publications. 

H. Federal Communications Commission (FCC) Publications: Standards for 

telephone equipment and systems. 

I. United States Air Force: Technical Order 33K-l-lOO Test Measurement and 

Diagnostic Equipment (TMDE) Interval Reference Guide. 

J. Joint Commission on Accreditation of Health Care Organization (JCAHO): 

Comprehensive Accreditation Manual for Hospitals. 

K. National and/or Government Life Safety Code(s): The more stringent of 

each listed code. 

1.4 QUALITY ASSURANCE 

A. The authorized representative of the OEM, shall be responsible for the 

design, satisfactory total operation of the System, and its 

certification. 

B. The OEM shall meet the minimum requirements identified in Paragraph 

2.1.A. Additionally, the Contractor shall have had experience with 

three or more installations of systems of comparable size and 

complexity with regards to coordinating, engineering, testing, 

certifying, supervising, training, and documentation. Identification of 

these installations shall be provided as a part of the submittal as 

identified in Paragraph 1.5. 

C. The System Contractor shall submit certified documentation that they 

have been an authorized distributor and service organization for the 

OEM for a minimum of three (3) years. The System Contractor shall be 

authorized by the OEM to certify and warranty the installed equipment. 

In addition, the OEM and System Contractor shall accept complete 

responsibility for the design, installation, certification, operation, 

and physical support for the System. This documentation, along with the 

System Contractor and OEM certification must be provided in writing as 

part of the Contractor’s Technical Submittal. 

D. All equipment, cabling, terminating hardware, TCOs, and patch cords 

shall be sourced from the certifying OEM or at the OEM’s direction, and 
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support the System design, the OEM’s quality control and validity of 

the OEM’s warranty. 

E. The Contractor’s Telecommunications Technicians assigned to the System 

shall be fully trained, qualified, and certified by the OEM on the 

engineering, installation, and testing of the System. The Contractor 

shall provide formal written evidence of current OEM certification(s) 

for the installer(s) as a part of the submittal or to the RE before 

being allowed to commence work on the System. 

1.5 SUBMITTALS 

A. Provide submittals in accordance with Specification Section 01 33 23, 

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. The RE shall retain one copy 

for review and approval. 

1. If the submittal is approved the RE shall retain one copy for 

Official Records and return three (3) copies to the Contractor. 

2. If the submittal is disapproved, three (3) copies will be returned 

to the Contractor with a written explanation attached that indicates 

the areas the submittal deviated from the System specifications. The 

RE shall retain one copy for Official Records. 

B. Environmental Requirements: Technical submittals shall confirm the 

environmental specifications for physical TC areas occupied by the 

System. These environmental specifications shall identify the 

requirements for initial and expanded system configurations for: 

1. Floor loading for batteries and cabinets. 

2. Minimum floor space and ceiling heights. 

3. Minimum size of doors for equipment passage. 

4. Power requirements: The Contractor shall provide the specific 

voltage, amperage, phases, and quantities of circuits required. 

5. Air conditioning, heating, and humidity requirements. The Contractor 

shall identify the ambient temperature and relative humidity 

operating ranges required preventing equipment damage. 

6. Air conditioning requirements (expressed in BTU per hour, based on 

adequate dissipation of generated heat to maintain required room and 

equipment standards). 

7. Proposed floor plan, based on the expanded system configuration of 

the bidder's proposed EPBX for this FACILITY. 

8. Conduit size requirement (between main TC, computer, and console 

rooms). 
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9. Main backbone, trunk line, riser, and horizontal cable pathways, 

cable duct, and conduit requirements between each MTC, TC, and TCO. 

C. Documents: The submittal shall be separated into sections for each 

subsystem and shall contain the following: 

1. Title page to include: 

a. VA Medical Center. 

b. Contractor’s name, address, and telephone (including FAX) 

numbers. 

c. Date of Submittal. 

d. VA Project No. 

2. List containing a minimum of three locations of installations of 

similar size and complexity as identified herein. These locations 

shall contain the following: 

a. Installation Location and Name. 

b. Owner’s or User’s name, address, and telephone (including FAX) 

numbers. 

c. Date of Project Start and Date of Final Acceptance by Owner. 

d. System Project Number. 

e. Brief (three paragraphs minimum) description of each system’s 

function, operation, and installation. 

3. Narrative Description of the system. 

4. Pictorial layouts of each MTC, IMTC, and RTCs; MCCS, IMCCS, VCCS, 

and HCCS termination cabinet(s), each distribution cabinet layout 

drawing, and TCO as each is expected to be installed and configured. 

5. Equipment technical literature detailing the electrical and 

technical characteristics of each item of equipment to be furnished. 

6. Engineering drawings of the System, showing calculated signal levels 

at the EPBX output, each input and output distribution point, 

proposed TCO values, and signal level at each TCO multipin, 

fiberoptic and coaxial cable jack. 

7. List of test equipment as per paragraph 1.5.D. below. 

8. Letter certifying that the Contractor understands the requirements 

of the SAMPLES Paragraph 1.5.E. 

9. Letter certifying that the Contractor understands the requirements 

of Section 3.2 concerning acceptance tests. 

D. Test Equipment List: 
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1. The Contractor is responsible for furnishing all test equipment 

required to test the system in accordance with the parameters 

specified. Unless otherwise stated, the test equipment shall not be 

considered part of the system. The Contractor shall furnish test 

equipment of accuracy better than the parameters to be tested. 

2. The test equipment furnished by the Contractor shall have a 

calibration tag of an acceptable calibration service dated not more 

than 12 months prior to the test. As part of the submittal, a test 

equipment list shall be furnished that includes the make and model 

number of the following type of equipment as a minimum: 

a. Spectrum Analyzer. 

b. Signal Level Meter. 

c. Volt-Ohm Meter. 

d. Time Domain Reflectometer (TDR) with strip chart recorder (Data 

and Optical Measuring). 

e. Bit Error Test Set (BERT). 

f. Camera with a minimum of 60 pictures to that will develop 

immediately to include appropriate test equipment adapters. A 

video camera in VHS format is an acceptable alternate. 

E. Samples: A sample of each of the following items shall be furnished to 

the RE for approval prior to installation. 

1. TCO Wall Outlet Box 4" x 4"x 2.5" with: 

a. One each telephone (or voice) rj45 jack installed. 

b. Two each multi pin data rj45 jacks installed. 

c. Cover Plate installed. 

2. Data CCS patch panel, punch block or connection device with RJ45 

connectors installed. 

3. Telephone CCS system with IDC and/or RJ45 connectors and cable 

terminal equipment installed. 

4. Fiber optic CCS patch panel or breakout box with cable management 

equipment and “ST” connectors installed. 

5. 610 mm (2 ft.) section of each copper cable to be used with cable 

sweep tags as specified in paragraph 2.4.H and connectors installed. 

6. 610 mm (2 ft.) section of each fiber optic cable to be used with 

cable sweep tags as specified in paragraph 2.4.H and connectors 

installed. 

F. Certifications: 
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1. Submit written certification from the OEM indicating that the 

proposed supervisor of the installation and the proposed provider of 

the contract maintenance are authorized representatives of the OEM. 

Include the individual's exact name and address and OEM credentials 

in the certification. 

2. Submit written certification from the OEM that the wiring and 

connection diagrams meet National and/or Government Life Safety 

Guidelines, NFPA, NEC, UL, this specification, and JCAHCO 

requirements and instructions, requirements, recommendations, and 

guidance set forth by the OEM for the proper performance of the 

System as described herein. The VA will not approve any submittal 

without this certification. 

3. Preacceptance Certification: This certification shall be made in 

accordance with the test procedure outlined in paragraph 3.2.B. 

G. Equipment Manuals: Fifteen (15) working days prior to the scheduled 

acceptance test, the Contractor shall deliver four complete sets of 

commercial operation and maintenance manuals for each item of equipment 

furnished as part of the System to the RE. The manuals shall detail the 

theory of operation and shall include narrative descriptions, pictorial 

illustrations, block and schematic diagrams, and parts list. 

H. Record Wiring Diagrams: 

1. Fifteen (15) working days prior to the acceptance test, the 

Contractor shall deliver four complete sets of the Record Wiring 

Diagrams of the System to the RE. The diagrams shall show all inputs 

and outputs of electronic and passive equipment correctly identified 

according to the markers installed on the interconnecting cables, 

Equipment and room/area locations. 

2. The Record Wiring Diagrams shall be in hard copy and two compact 

disk (CD) copies properly formatted to match the Facility’s current 

operating version of Computer Aided Drafting (AutoCAD) system. The 

RE shall verify and inform the Contractor of the version of AutoCAD 

being used by the Facility. 

I. Surveys Required As A Part Of The Technical Submittal: The Contractor 

shall provide the following surveys that depict various system features 

and capacities are required in addition to the on site survey 

requirements described herein. Each survey shall be in writing and 

contain the following information (the formats are suggestions and may 
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be used for the initial Technical Submittal survey requirements), as a 

minimum: 

1. The required EPBX connections (each CSU shall be compatible with) 

shall be compatible with the following: 

a. Initially connect: 

 

 

EQUIPPED ITEM CAPACITY WIREDCAPACITY 

Main Station Lines   

Single Line   

Multi Line (Equipped for direct input 

dial [DID]) 

  

Central Office (CO) Trunks   

TWO WAY   

DID   

Two-way DRTL   

Foreign Exchange (FX)   

Conference   

Radio Paging Access   

Audio Paging Access   

Off-Premise Extensions   

CO Trunk By-pass   

CRT w/keyboard   

Printers   

Attendant Consoles   

T-1 Access/Equipment   

Maintenance console   

 

b. Projected Maximum Growth: The Contractor shall clearly and fully 

indicate this category for each item identified in Paragraph 

1.4.H.1.a. as a part of the technical submittal. For this 

purpose, the following definitions and sample connections are 

provided to detail the system’s capability: 

 

EQUIPPED ITEM CAPACITY WIRED CAPACITY 

Servers   
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PC’s   

Projected Maximum Growth   

 

The Contractor shall clearly and fully indicate this category for 

each item identified in Paragraph 1.4.H.2.a. as a part of the 

technical submittal. 

2. Cable Distribution System Design Plan: A design plan for the entire 

cable distribution systems requirements shall be provided with this 

document. A specific cable count shall coincide with the total 

growth items as described herein. It is the Contractor’s 

responsibility to provide the Systems entire cable requirements and 

engineer a distribution system requirement plan using the format of 

the following paragraph(s), at a minimum: 

a. UTP (and/or STP) Requirements/Column Explanation: 
 

 

Column Explanation 

FROM BUILDING Identifies the building by number, title, 

or location, and main signal closet or 

intermediate signal closet cabling is 

provided from 

BUILDING Identifies the building by number, title, 

or location cabling is to be provided in 

TO BUILDING IMC Identifies building main terminal signal 

closet, by room number or location, to 

which cabling is provided too, in, and from 

FLOOR Identifies the floor by number (i.e. 1st, 

2nd, etc.) cabling and TCOs are to be 

provided 

TC ROOM NUMBER Identifies the floor signal closet room, by 

room number, which cabling shall be 

provided 

ROOM NUMBER Identifies the room, by number, from which 

cabling and TCOs shall be provided 

NUMBER OF CABLE 

PAIR 

Identifies the number of cable pair 

required to be provided on each floor 

designated OR the number of cable pair (VA 

Owned) to be retained 

NUMBER OF STRANDS 

USED/SPARE 

Identifies the number of strands provided 

in each run 
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b. Fiber Optic Cabling Requirements/Column Explanation: 

 

Column Explanation 

FROM BUILDING Identifies the building by number, title, 

or location, and main signal closet or 

intermediate signal closet cabling is 

provided from 

TO BUILDING IMC Identifies building, by number, title, or 

location, to which cabling is provided 

FLOOR Identifies the floor by number (i.e. 1st, 

2nd, etc.) 

TC ROOM NUMBER Identifies the room, by number, from which 

cabling shall be installed 

NUMBER OF STRANDS Identifies the number of 

run of fiber optic cable 

strands in each 

INSTALLED METHOD Identifies the method of installation in 

accordance with as designated herein 

NOTES Identifies a note number for a special 

feature or equipment 

BUILDING MTC Identifies the building by number or title 

 

c. Analog RF Cabling Requirements/Column Explanation: 
 

Column Explanation 

FLOOR Identifies the floor by number (i.e. 1st, 

2nd, etc.) 

TC ROOM NUMBER Identifies the room, by number, from which 

cabling shall be installed 

TO FLOOR TC Identifies building, by number or location, 

to which cabling is installed 

NUMBER OF STRANDS Identifies the number of strands in each 

run of RF cable 

INSTALLED METHOD Identifies the method of installation in 

accordance with as designated herein 

NOTES Identifies a note number for a special 

feature or equipment 

BUILDING MTC Identifies the building by number or title 

 
d. Analog Video Cabling Requirements/Column Explanation: 

 

Column Explanation 

FROM BUILDING Identifies building, by number or location, 

from which cabling is installed 
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TC ROOM NUMBER Identifies the room, by number, from which 

cabling shall be installed 

TO BUILDING IMC Identifies building, by number or location, 

to which cabling is installed 

TC ROOM NUMBER Identifies the room, by number, to which 

cabling shall be installed 

NUMBER OF STRANDS Identifies the number of strands in each 

run of fiber optic cable 

INSTALLED METHOD Identifies the method of installation in 

accordance with as designated herein 

NOTES Identifies a note number for a special 

feature or equipment 

BUILDING MTC Identifies the building by number or title 

 

3. Telecommunication Outlets: The Contractor shall clearly and fully 

indicate this category for each outlet location and compare the 

total count to the locations identified above as a part of the 

technical submittal. Additionally, the Contractor shall indicate the 

total number of spares. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT AND MATERIALS 

A. System Requirements: 

1. The System shall provide the following minimum services that are 

designed in accordance with and supported by an Original Equipment 

Manufacturer (OEM), and as specified herein. The System shall 

provide continuous inter and/or intra-Facility voice and data and 

analog RF service. The System shall be capacity sized so that loss 

of connectivity to external telephone systems shall not affect the 

Facilities operation in specific designated locations. The System 

shall: 

a. Be capable of inter-connecting and functioning fully with the 

existing Local Telephone Exchange (LEC) Network(s), Federal 

Telephone System (FTS) Inter-city Network(s), Inter-exchange 

Carriers, Integrated Services Digital Network (ISDN), Electronic 

Private Branch Exchange (EPBX) switches, asynchronous/synchronous 

data terminals and circuits including Automatic Transfer Mode 

(ATM), Frame Relay, and local area networks (LAN), at a minimum. 
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b. Be a voice and data cable distribution system that is based on a 

physical “Star”, and/or “Ring”, and/or “Bus” Topology. An Analog 

RF coaxial cable distribution system shall be provided in a “home 

run” configuration from each associated riser TC to identified 

locations and as shown on the drawings. 

c. Be compatible with and able to provide direct digital connection 

to trunk level equipment including, but, not limited to: directly 

accessing trunk level equipment including the telephone system, 

audio paging, Industry Standard “T” and/or “DS” carrier services 

and external protocol converters. Additionally, connections to 

“T” and/or “DS” access/equipment or Customer Service Units (CSU) 

that are used in FTS and other trunk applications shall be 

included in the System design. Provide T-1 access/equipment (or 

CSU), as required for use, in FTS and other trunk applications by 

system design if this equipment is not provided by the existing 

telephone system and/or will be deactivated by the installation 

of the System. The Contractor shall provide all T-1 equipment 

necessary to terminate and make operational the quantity of 

circuits designated. The CSU's shall be connected to the System’s 

emergency battery power supply. The System shall be fully capable 

of operating in the Industry Standard “DS” protocol and provide 

that service when required. 

2. Cable Systems - Twisted Pair and Fiber opti, and Analog RF Coaxial: 

a. General: 

1) The Contractor shall be responsible for providing a new system 

conforming to current and accepted telephone and digital, and 

analog RF industrial/commercial cable distribution standards. 

The distribution cable installation shall be fully coordinated 

with the Facility, the PM, the RE and the Contractor prior to 

the start of installation. 

2) The Contractor is responsible for complete knowledge of the 

space and cable pathways (i.e. equipment rooms, TCs, conduits, 

wireways, etc.) of the Facility. The Contractor shall at a 

minimum design and install the System using the Pathway Design 

Handbook H-088C3, TIA/EIA Telecommunications Building Wiring 

Standards, and Facility Chief of Information Resource 



 

 

271500 - COMMUNICATIONS HORIZONTAL 

CABLING 

Page 17 of 75 

 

 

Management’s (IRM) instructions, as approved in writing by the 

PM and/or RE. 

3) The System cables shall be fully protected by cable duct, 

trays, wireways, conduit (rigid, thin wall, or flex), and when 

specifically approved, flexible innerduct. It is the 

responsibility of the Contractor to confirm all contract 

drawings and the Facility’s physical layout to determine the 

necessary cable protective devices to be provided. If flexible 

innerduct is used, it shall be installed in the same manner as 

conduit. 

4) Cable provided in the system (i.e. backbone, outside plant, 

inside plant, and station cabling) shall conform to accepted 

industry and OEM standards with regards to size, color code, 

and insulation. The pair twists of any pair shall not be 

exactly the same as any other pair within any unit or sub-unit 

of cables that are bundled in twenty-five (25) pairs or less. 

The absence of specifications regarding details shall imply 

that best general industry practices shall prevail and that 

first quality material and workmanship shall be provided. 

Certification Standards, (i.e., EIA, CCITT, FIPPS, and NFPA) 

shall prevail. 

5) Some areas of this Facility may be considered “plenum”. All 

wire and cable used in support of the installation in those 

areas (if any) shall be in compliance with national and local 

codes pertaining to plenum environments. It is the 

responsibility of the Contractor to review the VA’s cable and 

wire requirements with the RE and the IRM prior to 

installation to confirm the type of environment present at 

each location. 

6) The Contractor shall provide outside and inside plant cables 

that furnishes the number of cable pairs required in 

accordance with the System requirements described herein. The 

Contractor shall fully coordinate and obtain approval of the 

design with the OEM, RE and the IRM prior to installation. 

7) All metallic cable sheaths, etc. shall be grounded by the 

Contractor (i.e.: risers, underground, station wiring, etc.) 

as described herein. 
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8) If temporary cable and wire pairs are used, they shall be 

installed so as to not present a pedestrian safety hazard and 

the Contractor shall be responsible for all work associated 

with the temporary installation and for their removal when no 

longer necessary. Temporary cable installations are not 

required to meet Industry Standards; but, must be reviewed and 

approved by the RE and the IRM prior to installation. 

9) Conductors shall be cabled to provide protection against 

induction in voice and data, and analog RF circuits. Crosstalk 

attenuation within the System shall be in excess of -80 dB 

throughout the frequency ranges specified. 

10) Measures shall be employed by the Contractor to minimize the 

radiation of RF noise generated by the System equipment so as 

not to interfere with audio, video, data, computer main 

distribution frame (MDF), telephone customer service unit 

(CSU), and electronic private branch exchange (EPBX) equipment 

the System may service. 

11) The System’s cables shall be labeled on each end and been 

fully tested and certified in writing by the Contractor to the 

RE before proof of performance testing can be conducted. The 

as-installed drawings shall identify each cable as labeled, 

used cable, and bad cable pairs. Minimum test requirements are 

for impedance compliance, inductance, capacitance, signal 

level compliance, opens, shorts, cross talk, noise, and 

distortion, and split pairs on all cables in the frequency 

ranges specified. The tests required for data cable must be 

made to guarantee the operation of this cable at not less than 

10 mega (m) Hertz (Hz) full bandwidth, fully channel loaded 

and a Bit Error Rate of a minimum of 10-6 at the maximum rate 

of speed. All cable installation and test records shall be 

made available at acceptance testing by the RE or Contractor 

and thereafter maintained in the Facility’s Telephone Switch 

Room. All changes (used pair, failed pair, etc.) shall be 

posted in these records as the change occurs. 

12) The Contractor shall coordinate with the LEC to install the 

telephone entrance cable to the nearest point of entry into 

the Facility and as shown on the drawings. The Contractor 
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shall coordinate with the RE and the LEC to provide all cable 

pairs/circuits from the Facility point of entry to the 

Telephone Switch Room all telephone, FTS, DHCP, ATM, Frame 

Relay, data, pay stations, patient phones, and any low voltage 

circuits as described herein. 

13) The Contractor shall coordinate with the COR and the IRM to 

install the computer interface cable to the Facility Telephone 

Switch Room from the Facility’s Computer Room for all data, 

DHCP, FTS, ATM, Frame Relay, and telephone circuits and as 

shown on the drawings. 

14) The Contractor shall coordinate with the COR and the IRM to 

provide all cable pairs/circuits from the Facility Telephone 

Switch Room and establish circuits throughout the Facility for 

all voice, data, computer alarm (except fire alarm), private 

maintenance line, Radio Paging, PA, LAN, DHCP, and any low 

voltage circuits as described herein. 

15) The Contractor shall provide proper test equipment to 

guarantee that cable pairs and analog RF coaxial cable meet 

each OEM’s standard transmission requirements, and guarantee 

the cable will carry data transmissions at the required 

speeds, frequencies, and fully loaded bandwidth. 

b. Telecommunications Closets (TC): In TC’s that are served with 

both a UTP backbone cable and a fiber optic backbone cable, the 

UTP cable shall be terminated on separate RJ-45, 8-pin connectors 

with 110A or equivalent type punch down blocks located on the 

back or front of a 48-port modular patch panel dedicated to data 

applications. Only the UTP backbone cable pairs, identified as 

being connected to the fiber optic backbone, shall be extended to 

the fiber optic interface device. All connecting cables required 

to extend these cables (i.e. patch cords, twenty-five pair 

connectors, etc.), to the fiber optic interface device, in the 

TC’s shall also be provided by the Contractor to insure a 

complete and operational fiber optic distribution system: 

1) In TC’s, which are only served by a UTP backbone cable, the 

cable shall be terminated on separate modular connecting 

devices (110A or equivalent) that are dedicated to data 

applications. In order to provide full service to all data 
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cable pairs as identified in each TC/cabinet including spare 

capacity noted herein, the size of all vertical (riser) cables 

and/or outside cables serving these TC’s shall be increased as 

required. 

c. Backbone and Trunk Cables: 

1) The Contractor shall identify, in the technical submittal, the 

voice and data (analog RF coaxial cable shall not be provided 

in main trunk or backbone lines) connecting arrangements 

required by the LEC for interconnection of the System to the 

commercial telephone and FTS networks. The Contractor shall 

provide all required voice and data connecting arrangements. 

2) The Contractor shall be responsible for compatibility of the 

proposed TCs (to be compliant with the EPBX and CSU equipment) 

numbering scheme with the numbering plan for the FTS, DID, 

local stations, and the North American Numbering Plan. The 

Contractor shall consult with the VA and the LEC regarding the 

FTS and North American Numbering plan to be implemented for 

the Facility to ensure system compatibility. 

3) All submitted equipment shall meet or exceed standards, rules, 

and regulations of the Federal Communications Commission (FCC) 

and shall be capable of operating without outboard or “extra” 

devices. The Contractor shall identify the FCC registration 

number of the System equipment, EPBX, and proposed CSU (if 

known) in the technical submittal. 

4) A minimum of one (1) 200 shielded twisted pair (UTP) cable 

shall be installed from the Telephone Switch Room cross 

connecting system (CCS) to the Main Computer Room MDF. This 

cable shall support the transmission of data information over 

twisted pair cable. The cable shall be tested and terminated 

on a Contractor provided cable management frame, RJ-45 modular 

jacks with eight (8) pin connectors, and 48 port modular patch 

panels located in the Main Computer Room and Telephone Switch 

Room. The cable shall be labeled, terminated, and separated 

from the other cables on the MDF and Telephone Switch Room 

CCS. This requirement shall be fully coordinated and approved 

by the Facility Chief, IRM and the RE prior to installation. 

The cabling requirements of this paragraph are in addition to 
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the requirements specified in the System Design Plan 

identified herein. 

d. Riser Cable: 

1) All communication riser cables shall be listed as being 

suitable for the purpose and marked accordingly per Articles 

517, 700, and 800 of the NEC. 

2) All voice and data communication (analog RF coaxial cable is 

not to be provided in riser systems) riser cables shall be STP 

or Unshielded Twisted Pair (UTP), minimum 24 American Wire 

Gauge (AWG) solid, thermoplastic insulated conductors. They 

shall be enclosed with a thermoplastic outer jacket. 

3) The Contractor shall provide and install inside riser cables 

to insure full service to all voice cable pairs identified in 

each TC terminating enclosure plus not less than 50% 

additional spare capacity. 

4) The complete riser cabling system shall be labeled and tested 

as described herein. 

e. Horizontal and Station Cable: 

1) A Four (4) UTP 24 AWG station wiring cable shall be installed 

from the top TCO jack to the TC and shall be of a type 

designed to support Category 6 communications (250 mega-Hertz 

[mHz] or above). At the jack location, terminate all four pair 

on the RJ-45/11 jack. At the signal closet, all four pair 

shall be terminated on the modular punch down blocks dedicated 

to telephone applications. 

2) A Four (4) UTP 24 AWG (in thermoplastic jacket unless 

otherwise specified by RE) station wiring cable shall be 

installed from each of the two (2) bottom TCO RJ-45 jacks 

(shall conform to EIA/TIA 568 Standard "T568A" and NFPA) to 

the TC and shall be of a type designed to support Category 6 

communications (250 mHz or above). 

f. Telecommunication Outlets (TCO), Jacks: All TCO’s shall have a 

minimum of three (3) RJ-45 type jacks. The top jack shall be an 

eight pin RJ-45/11 compatible jack, labeled, and designated for 

telephone applications only. The bottom two jacks shall be eight 

pin RJ-45 type unkeyed (sometimes called center keyed) jacks, 

labeled, and designated for data. 
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g. Fiber Optics: 

1) A complete fiber optic cable distribution system shall be 

provided as a part of the System. The Contractor shall provide 

a fiber optic cable that meets the minimum bandwidth 

requirements for FDDI, ATM, and Frame Relay services. This 

fiber optic cable shall be a 62.5/125 micron multi-mode, 

containing a minimum of 6 strands of fiber, unless otherwise 

specified, and shall not exceed a distance of 2,000 Meters 

(M), or 6,560 feet (ft.) in a single run. Loose tube cable, 

which separates the individual fibers from the environment, 

shall be installed for all outdoor runs or for any area which 

includes an outdoor run. Tight buffered fiber cable shall be 

used for indoor runs. The multimode fibers shall be terminated 

and secured at both ends in “ST” type female stainless steel 

connectors installed in an appropriate patch or breakout panel 

with a cable management system. A 610 mm (2 ft.) cable loop 

(minimum) shall be provided at each end to allow for future 

movement. 

2) In the TC’s, Telephone Switch Room, and Main Computer Room, 

all fiber optic cables shall be installed in a CCS and/or MDF 

rack mounted fiber optic cable distribution component/splice 

case (Contractor provided and installed rack), patch, or 

breakout panel in accordance with industry standards. Female 

"ST" connectors shall be provided and installed on the 

appropriate panel for termination of each strand. 

3) The Contractor shall test each fiber optic strand. Cable 

transmission performance specifications shall be in accordance 

with EIA/TIA standards. Attenuation shall be measured in 

accordance with EIA fiber optic test procedures EIA/TIA-455- 

46, -61, or -53 and NFPA. Information transmission capacity 

shall be measured in accordance with EIA/TIA-455-51 or -30 and 

NFPA. The written results shall be provided to the RE for 

review and approval. 

3. Specific Subsystem Requirements: The System shall consist, as a 

minimum, of the following independent sub-systems to comprise a 

complete and functional voice and digital and analog RF 

telecommunications cabling system: “Main” (MTC), “intermediate” 
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(IMTC), and “riser” (RTC) TC’s; “backbone” cabling (BC) system; 

“vertical” (or “riser”) trunk cabling system; “horizontal” (or 

“lateral”) sub-trunk cabling system, vertical and horizontal cross- 

connection (VCC and HCC respectively) cabling systems, and TCO’s 

with a minimum of three (3) RJ-45 jacks for the appropriate 

telephone, Data connections, and additional jacks, connectors, drop 

and patch cords, terminators, and adapters provided. 

a. Telecommunication Closet (TC): 

1) There shall be a minimum of one TC for the MTC, each building 

IMTC, and each RTC per building floor location. However, in 

large building(s), where the horizontal distance to the 

farthest voice and digital work area may exceed 90 Meters (M) 

(or 295 feet [ft]), additional TC’s shall be provided as 

described herein. The maximum DC resistance per cable pair 

shall be no more than 28.6 Ohms per 305 M (1,000 feet). Each 

TC shall be centrally located to cover the maximum amount of 

local floor space. The TC’s house in cabinets or enclosures, 

on relay racks, and/or on backboards, various 

telecommunication data equipment, controllers, multiplexers, 

bridges, routers, LAN hub(s), telephone cross-connecting, 

active and passive equipment. 

2) Additionally, the TC’s shall not house fire alarm, nurses 

call, code one (or blue), video, public address, radio 

entertainment, intercom, and radio paging equipment. 

Regardless of the method of installation, mounting, 

termination, or cross-connecting used, all backbone, vertical, 

and horizontal copper and fiber optic and analog RF coaxial 

cables shall be terminated on appropriate cross-connection 

systems (CCS) containing patch panel(s), punch blocks, and/or 

breakout devices provided in enclosures and tested as 

described herein. A cable and/or wire management system shall 

be a part of each CCS. 

a) A minimum of three 110-120 VAC active quad outlets shall be 

provided, each with “U” grounded receptacles at a minimum 

of one outlet for each front, side and back wall. These 

outlets shall be separately protected by an AC circuit 

breaker provided in the designated Government Emergency 
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Critical Care AC power panel, that is connected to the 

Facilities Emergency AC Power Distribution System. For 

larger building TC applications, a minimum of one 

additional quad AC outlet shall be provided for every 800M² 

(or 8,000 ft²) of useable floor space. Additional outlets 

shall be equally spaced along the wall. 

b) Climate control shall be provided in each TC 24 hours a 

day, seven days per week and 52 week per year to prevent 

failure of electronic components and for mission critical 

functional applications. The CPR and/or Facility Chief 

Engineering Officer are responsible for informing the 

Contractor regarding the minimum climate control 

requirements. In identified hostile TC locations where it 

has been determined (by the COR or Facility Chief Engineer) 

that proper TC climate or external signal radiation cannot 

be properly maintained or controlled, the Contractor may, 

at his/her option, provide a minimum of two individual and 

properly sized self contained climate controlled equipment 

cabinet enclosures; one designated for voice, and one 

designated for data, and one additional cabinet designated 

for analog RF service, in each TC location identified on 

the drawings, in lieu of providing additional required TC 

air handling capability. 

b. Cross-connect Systems (CCS): 

1) The CCS shall be selected based on the following criteria: 

requires the use of a single tool, has the fewest amount of 

parts, and requires the least amount of assembly or projected 

trouble shooting time during the life of the system. 

2) The CCS system used at the MTC, each IMTC, and each TC shall 

force cross-connect cable slack management through adherence 

to the OEM’s installation methods, provided cable management 

systems, and as described herein, so that moves, adds, and 

changes can be administered easily and cost effectively. 

3) Copper Cables: The MTC, each IMTC, and TC shall contain a 

copper CCS sized to support the System TCO’s and connections 

served by each individual TC and as shown on the drawings. The 

System layout shall allow for a minimum of 50% anticipated 
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growth. Additionally, each CCS must provide maximum 

flexibility, while maintaining performance, in order to meet 

system-changing requirements that are likely to occur 

throughout its useful life. 

4) Fiber Optic Cables: 

a) The MTC and each TC shall contain a fiber CCS sized to 

support the System TCO’s and connections served by each 

individual TC and as shown on the drawings. The System 

layout shall allow for a minimum of 50% anticipated growth. 

b) Each fiber CCS must provide maximum flexibility and cable 

management while maintaining performance in order to meet 

changing requirements that are likely to occur throughout 

the expected life of the system. All fiber optic cable 

slack shall be stored in protective enclosures. 

c) If it is determined that a fiber optic distribution system 

is not necessary for the immediate system needs. Each TC 

shall be provided with fiber optic cable(s) that contain a 

minimum of 12 strands “dark” multimode fiber and 12 strands 

“dark” single mode fiber, each fiber properly terminated on 

its respective female stainless steel connector mounted in 

an appropriate fiber termination enclosure provided in each 

TC. 

5) The Contractor shall not “cross-connect” the copper or fiber 

optic cabling systems and subsystems even though appropriate 

“patch” cords are to be provided for each “patch”, “punch”, or 

“breakout” panel. In addition, the Contractor shall not 

provide active electronic distribution or interface equipment 

as a part of the System. 

6) Grounding: Proper grounding and bonding shall be provided for 

each TC and all internal equipment. Reference shall be made to 

proper codes and standards, such that all grounding systems 

must comply with all applicable National, Regional, and Local 

Building and Electrical codes. The most stringent code of 

these governing bodies shall apply. 

a) If local grounding codes do not exist for the System 

location, then at a minimum, a #6 American Wire Gauge (AWG) 

stranded copper wire, or equivalent copper braid, shall be 
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connected to a separate earth grounding system for each TC 

(the looping of TC’s in a general location is allowed as 

long as the specifications contained herein are met). Under 

no circumstance shall the AC neutral be used for this 

ground. See PART 3 – EXECUTION for specific grounding 

instructions. 

b) Each copper UTP or STP cable that enters a TC from the 

outside of a building (regardless if the cable is installed 

underground or aerial) shall be provided with a surge 

protector and grounded an to earth ground at each cable’s 

entry point in and out of the MTC and each IMTC. 

c. Main Cross-connection Subsystem (MCCS): The MCCS shall be located 

in the MTC and it shall be the common point of appearance for 

inter and intra-building copper and fiber optic “backbone” system 

cables, and connections to the telephone and data cable systems. 

The MTC usually houses telephone EPBX, public address, radio 

paging interface, routers, and main hierarchical data LAN 

concentrating equipment. Additionally, it shall provide a single 

administration and management point for the entire System. 

d. Voice (or Telephone) Cable Cross-Connection Subsystem: 

1) Due to the usually high number of copper cable termination’s 

required at the MCCS, Insulation Displacement Connection (IDC) 

hardware shall be used. Termination options shall include the 

following for a Category 6 Cabling System: IDC termination of 

cross-connection wire(s), IDC patch cord connector to IDC 

patch cord connector, and hybrid modular cord to IDC patch 

cord connector shall be the minimum provided. 

2) Additionally, due to the large or many MCCS (at initial 

installation and over the life of the System) copper 

termination points, the CCS that makes the best use of real 

estate while still following the OEM design and installation 

guidelines, and meeting the specifications described herein, 

shall be provided. 

3) For ease of maintenance purposes, all terminations shall be 

accessible without the need for disassembly of the IDC wafer. 

IDC wafers shall be removable from their mounts to facilitate 

testing on either side of the connector. Designation strips or 
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labels shall be removable to allow for inspection of the 

terminations. The maximum number of terminations on a wall or 

on a rack frame or panel shall comply with the OEM 

recommendations and guidelines, and as described herein. A 

cable management system shall be provided as a part of the 

IDC. 

4) IDC connectors shall be capable of supporting cable re- 

terminations without damaging the connector and shall support 

a minimum of 200 (telephone equipment standard compliant) IDC 

insertions or withdrawals on either side of the connector 

panel. 

5) A non-impact termination method using a full-cycle terminating 

tool having both a tactile and an audible feedback to indicate 

proper termination is required. For personnel safety and ease 

of use in day to day administration, high impact installation 

tools shall not be used. 

6) All system “inputs” from the EPBX, FTS, Local Telephone 

System, or diverse routed voice distribution systems shall 

appear on the “left” side of the IDC (110A blocks with RJ45 

connections are acceptable alternates to the IDC) of the MCCS. 

7) All system “outputs” from the MCCS to the voice backbone cable 

distribution system shall appear on the “right” side of the 

same IDC (or 110A blocks) of the MCCS. 

8) The splitting of pairs within cables between different jacks 

or connections shall not be allowed. In the case of ISDN 

and/or ATM and /or Frame Relay applications, terminating 

resistors shall be provided externally to the patch panel 

connector or jack. 

9) UTP or STP cross connecting wires shall be provided for each 

“pair” of connection terminals plus an additional 50% spare. 

e. Data Cross-Connection Subsystems: 

1) The MCCS shall be a Main Distribution Terminating (MDT) data 

unit and shall be provided in the MTC. The MDT shall consist 

of a “patch” panel(s) provided with modular RJ45 female 

connectors for cross-connection of all copper data cable 

terminations. The panels shall provide for system grounding 
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(where no dielectric cables are used) and be provided with a 

cable management system. 

2) Each panel shall conform to EIA dimensions and be suitable for 

mounting in standard equipment racks, have the RJ45 jacks 

aligned in two horizontal rows (up to a maximum of 48 jacks 

per panel), and shall not exceed the OEM’s recommendations. 

Each RJ45 jack shall be of modular design and capable of 

accepting and functioning with other modular (i.e. RJ11) plugs 

without damaging the jack. It is not necessary to provide a 

jack for unused positions that are not part of the 50% 

expansion requirement. 

a) All data system inputs from the server(s), data LAN, 

bridge, or interface distribution systems shall appear on 

the “top” row of jacks of the appropriate patch panel. 

b) All System outputs or backbone cable connections shall 

appear on the “bottom” row of jacks of the same patch 

panel. 

c) The splitting of pairs within cables between different 

jacks shall not be allowed. In the case of ISDN and/or ATM 

and/or Frame Relay applications, terminating resistors 

shall be provided externally to the patch panel connector 

or jack. 

3) A patch cord shall be provided for each system “pair” of 

connection jacks. Each patch cord shall have modular RJ45 

connectors provided on each end to match the panel’s modular 

RJ45 female jack’s being provided. 

f. Fiber optic Cross-Connection Subsystems: The MTC shall be 

provided with a separate fiber MCCS. Each TC shall be provided 

with a rack mounted patch or distribution panel that is installed 

inside a lockable cabinet or “breakout enclosure” that 

accommodates a minimum of 12 strands multimode fiber and 12 

strand single mode fiber (these counts shall not be included the 

50% spare requirement). Two of the single mode fibers shall be 

designated for educational analog video applications. A cable 

management system shall be provided for each panel. 

1) The panel(s) shall contain a minimum of 24 female “ST” 

connectors, be able to accommodate splices and field mountable 
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connectors and have capacity for additional connectors to be 

added up to the OEM’s maximum standard panel size for this 

type of use. All patch panel sides, including the front and 

back, shall be protected by a cabinet or enclosure. 

2) The panel(s) shall conform to EIA dimensions and be suitable 

for installation in standard racks, cabinets, and enclosures. 

The panels shall provide for system grounding (where no 

dielectric cables are used). 

3) The patch panel with the highest OEM approved density of fiber 

“ST” termination’s (maximum of 72 each), while maintaining a 

high level of manageability, shall be selected. Patch cables, 

with proper “ST” connectors installed on each end shall be 

provided for each pair of fiber optic cable “ST” connectors. 

a) All System “inputs” from interface equipment or 

distribution systems shall appear on the “top” row of 

connectors of the appropriate patch panel. 

b) All System “outputs” or backbone cable connections shall 

appear on the “bottom” row of connectors of the same patch 

panel. 

4) In order to achieve a high level of reliability that 

approximates that of an OEM connector, field installable 

connectors shall have an OEM specified physical contact 

polish. Every fiber cable shall be terminated with the 

appropriate connector, and tested to ensure compliance to OEM 

and specifications outlines herein. Where a local fiber optic 

system connector standard, Industry Standard fiber optic “ST” 

female connector terminated with a fiber optic cable, shall be 

used. But, if the fiber optic cable is not used (or “dark”), a 

“ST” male terminating “cap” shall be provided for each unused 

“ST” female connector. 

g. Intermediate Cross-connection Subsystems (IMCCS): The MTC and 

each IMTC shall be provided with an IMCCS that shall be the 

connection point between the MCCS system and the distribution 

backbone cable and the IMCCS, that is located in one or more 

buildings on a campus, where each IMCCS is placed by system 

design. For a technical explanation of internal equipment and 

system requirements, refer to the above MTC and MCCS paragraphs. 
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h. Distribution Cable Systems / Backbone Cable System (Common to 

Inter-buildings): The backbone cable system extends from the MCCS 

to each IMCCS to establish service between buildings on a campus. 

The media (copper and fiber optic) used in the BC system shall be 

designed according to the system requirements, OEM standards and 

guidelines, and as described herein. A multi-pair copper for 

voice and data, and separate multiple fiber optic backbone system 

shall be provided as a part of the BC distribution system. 

1) All outside cable shall be minimum of UTP, 22 AWG solid 

conductors, solid PVC insulation, and filled core (flexgel - 

waterproof Rural Electric Association (REA) LISTED PE 39 CODE) 

between the outer armor or jacket and inner conductors 

protective lining. 

2) The copper cable system shall be configured as a “Star” 

Topology with separate dedicated cables between the MCCS and 

each IMCCS. 

3) UTP and STP copper cables shall consist of thermoplastic 

insulated conductors formed into binder groups. The groups are 

to be identified by distinctly colored binders and assembled 

to form a single compact core covered by a protective sheath. 

Each cable shall be rated for Category 5E Telecommunications 

System Service. A minimum of eight pairs per circuit, plus an 

additional 50% spare for growth shall be provided. 

4) Where the distance limitations of UTP may be exceeded, 

multimode (or single mode) fiber optic cable(s) shall be used 

to augment the voice and/or data backbone cable system(s). The 

total loss of each fiber shall not exceed 12 decibel (dB) at 

850 nano-Meter (nM), 11 dB at 1,300 nM, or 10 dB at 1,500 nM. 

5) All voice system “inputs” from the MCCS via the BC 

distribution system shall appear on the “left” side of IDC 

(minimum 110 blocks) punch terminals of the IMCCS. 

6) All voice system “outputs” or trunk line connections shall 

appear on the “right” side of the same IDC (minimum 110 

blocks) of the IMCCS. 

7) All data system “inputs” from the MCCS via the BC distribution 

system shall appear on the “top” row of jacks of the 

appropriate patch panel of the IMCCS. 
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8) All data system “outputs” or trunk line connections shall 

appear on the “bottom” row of jacks in the same patch panel of 

the IMCCS. 

9) The splitting of pairs within cables between different jacks 

shall not be allowed. In the case of ISDN and/or ATM and /or 

Frame Relay applications, terminating resistors shall be 

provided externally to the patch panel connector or jack. 

10) A patch cord shall be provided for each system “pair” of 

connection jacks. Each patch cord shall have modular 

connectors provided on each end to match the panel’s modular 

female jack. 

11) The fiber optic BC system shall be configured as a “Buss” 

Topology with separate dedicated fibers between the MCCS and 

each IMCCS. The System shall be sized to meet the system 

requirements plus an expansion capability of 50%. Fiber optic 

cable(s) having a minimum of 12 strands multimode fiber and 12 

strands single mode fiber shall be provided. Two of the single 

mode fibers shall be designated for analog video service. 

12) All BC shall be identified with permanent labels at both 

ends. Labels will indicate system, floor, closet, and zone. 

The label designations shall match those used for cross- 

connect terminals and patch panels. 

i. Distribution (Common to Intra-Building) Cabling Systems: The 

intra-building trunk cabling system provides for connection 

between the IMCCS and each Riser TC’s provided vertical cross- 

connecting system (VCCS) within a building. The media (copper, 

fiber optic, and RF coaxial) used in the intra-building backbone 

cabling system shall be designed according to the system 

requirements, OEM standards and guidelines, and as described 

herein. A multi-pair copper for voice and data, and separate 

multiple fiber optic, and analog RF coaxial trunk system shall be 

provided as a part of the System. 

1) Category 6 UTP multi-pair trunk cable(s) shall be used in the 

voice and data trunk-line-cabling systems. A minimum of eight 

pairs per circuit, plus an additional 50% spare for growth 

shall be provided. 
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2) Where the distance limitations of UTP will be exceeded, 

multimode (or single mode) fiber optic cable shall be used in 

the voice and/or trunk cabling systems. The total loss of the 

fiber trunks shall not exceed 12 dB at 850 nM , 11 dB at 1,300 

nM, or 10 dB at 1,500 nM. 

a) All voice system “outputs” from the IMCCS to the trunk-line 

distribution system shall appear on the “right” side of IDC 

(minimum 110A blocks) punch terminals of the IMCCS. 

b) All data system “outputs” from the IMCCS to the trunk-line 

distribution system shall appear on the “bottom” row of 

jacks of the same IDC (minimum 110A blocks) of the IMCCS. 

c) The splitting of pairs within cables between different 

jacks shall not be allowed. In the case of ISDN and/or ATM 

and/or Frame Relay applications, terminating resistors 

shall be provided externally to the patch panel connector 

or jack. 

d) A patch cord shall be provided for each system “pair” of 

connection jacks. Each patch cord shall have modular 

connectors provided on each end to match the panel’s 

modular female jack. 

3) The fiber optic trunk line system shall be configured as a 

“Buss” Topology with separate dedicated fibers between the 

IMCCS and each RCS. The System shall be sized to meet the 

System requirements with a expansion capability of 50% 

provided. Separate individual fiber optic cable(s) with a 

minimum of 18 strands multimode fiber and/or 12 strands single 

mode fiber shall be provided. Two of the single mode fibers 

shall be designated for analog video service. 

4) All trunk lines shall be identified with permanent labels at 

both ends. Labels will indicate system, floor, closet, and 

zone. The label designations shall match those used for cross- 

connects and patch panels. 

a) All System outputs from the IMCCS to the trunk-line 

distribution system shall appear on the “bottom” row of 

“ST” connectors in the appropriate patch panel. 

b) A patch cord shall be provided for each system “pair” of 

connection “ST” connectors. As a minimum, each patch cord 
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shall have “ST” male connectors provided on each end to 

match the panel’s female “ST” connector provided. 

j. VCCS and Horizontal Cross-connecting (HCCS) Systems: Each TC 

shall be provided with a separate VCCS and HCCS located within 

the TC. The VCCS and HCCS shall interconnect and interface the 

riser (vertical) trunk line cables with the horizontal (or 

station) sub-trunk line cables. The media (copper, fiber optic 

and analog RF coaxial) used in the CCS system shall be designed 

according to the System requirements, OEM standards and 

guidelines, and as described herein. A multi-pair copper for 

voice and data, and separate multiple fiber optic and RF coaxial 

CCS system shall be provided as a part of the System. 

1) The UTP, STP, and fiber optic and RF coaxial trunk-line 

cabling systems are that connected between the trunk-lines and 

Riser VCCS, shall be terminated: 

a) On the “left” or “top” IDC (or 110A blocks) for each UTP or 

STP voice cable. 

b) On the “top” row of RJ45 jacks on the appropriate patch 

panel for each UTP or STP data cable. 

c) On the “top” row of “ST” connectors on the appropriate 

patch panel for each fiber and “F” connectors for each 

analog RF coaxial cable. 

2) The UTP, STP, and fiber optic and analog RF coaxial sub-trunk 

(lateral) floor distribution cabling systems that are 

connected between each RTC and each TCO or secondary system 

distribution or connection point, shall terminate on an 

appropriate HCCS, at the: 

a) On the “right” IDC (or 110A block) used as the VCCS input 

for each UTP or STP voice cable. 

b) On the “bottom row of RJ45 jacks on the appropriate patch 

panel used as the VCCS input for each UTP or STP data 

cable. 

c) On the “bottom” row of “ST” connectors on the appropriate 

patch panel used as the VCCS input for each fiber. 

d) The technical requirements of the VCCS and HCCS “patch”, 

“terminating”, or “breakout” panels and cable management 

assemblies for voice, data and fiber optic ( and RF 
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coaxial) cables shall be as described in the above MCCS, 

IMCCS, and TC technical paragraphs. 

3) The Contractor shall not “cross-connect” the VCCS or HCCS 

cabling systems even though appropriate patch cords are 

provided for each “patch”, “punch”, or “breakout” panel. Also, 

the Contractor shall not provide active interface or 

distribution electronic equipment as a part of the System. 

k. Horizontal (or Station) Cabling (HC): The HC distribution cabling 

systems connects the distribution field of the voice and data 

HCCS, in a “Star” Topology, to each TCO or connector and as shown 

on the drawings via the sub-trunk system. 

1) Horizontal cables shall consist of insulated, UTP or STP 

conductors that are rated for Category 6 telecommunications 

service for voice and data systems. 

2) The number of UTP or STP distribution pairs dedicated to each 

floor from the HC shall be sufficient to accommodate all the 

horizontal voice and data circuits served by the distribution 

cable to each TCO. 

a) A minimum of four pairs for voice shall be connected to the 

“right” side of the IDC (or 110A block) that the VCCS 

“input” connections appear in the RTC. 

b) A minimum of two separate sets of four pairs each for data 

shall be connected to the “bottom” row of RJ45 jacks that 

the VCCS “input” connections appear in the RTC. 

3) The horizontal cable length to the farthest system outlet 

shall be limited to a maximum of 90M (or 295 ft). These 

maximum lengths must be derated, adjusted and reduced to 

include cross-connection and distribution system losses. 

Additional TC(s) shall be provided on large floor areas of 

buildings to limit the horizontal distribution to a maximum of 

90M (or 295 ft). 

4) The splitting of pairs within a cable between different jacks 

shall not be permitted. 

5) The installation of the HC shall conform to appropriate OEM 

recommendations and standards outlined herein. This 

requirement will insure adequate protection for Electro- 

Magnetic Interference (EMI) sources. 
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6) A system design where “looping” the HC distribution cables 

from room to room shall not be permitted. 

l. System Telecommunication Outlets (TCO): The System shall be 

capable of receiving the specified telephone (or voice) and data 

signals acquired from the LEC, FTS contracted carrier and 

computer system and one each analog RF cable, and one each fiber 

optic single mode and multimode cables and shall process and 

distribute them to the designated TCO’s and as shown on the 

drawings. At a minimum, one TCO shall be provided on each room 

wall, associated with an active 120 VAC shall be provided and as 

shown on the drawings. The only exception to the general rule, of 

one outlet per wall, shall be those “special” locations (e.g., 

surgical suites, radiology MRI rooms, labs, patient bed rooms, 

warehouse, loading docks, storage rooms, etc.) where there is 

usually only one TCO provided as designated on the drawings. 

1) Each TCO shall consist of three multipin modular RJ45 jacks, 

one designated for telephone and two for data service, and two 

fiber optic “ST” connectors, one designated for multimode 

fiber optic cable and the other for single mode fiber optic 

cable connection(s) and one analog RF coaxial “F” connector. 

Each TCO with appropriate jacks installed shall be provided by 

the Contractor in each designated location and as shown on the 

drawings. 

2) The Contractor shall connect each telephone multipin modular 

RJ45 jack to a separate “right side as you look at it” 

telephone HC distribution system HCCS “punch down” 110A block 

or approved IDC terminating device in each associated RTC. The 

modular RJ45 jack shall be able to accept and operate with 

smaller modular RJ11 plugs while providing proper connection 

and not damaging the modular jack. he OEM shall warrant all 

modular RJ45/11 jacks in such a manner to be usable for 

modular RJ11 plugs. 

3) The Contractor shall connect each TCO data multipin modular 

RJ45 jack to a separate lower row jack on the HCCS “patch 

panel” in each associated RTC. The Contractor is not to 

“cross-connect” VCCS and HCCS data distribution cables or 
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provides active electronic data distribution equipment as a 

part of the System. 

4) A non-impact termination method, using either a stuffer cap 

with installation tool or full-cycle terminating tool having 

both tactile and audible feedback to indicate proper 

termination shall be used. High impact installation tools 

shall not be used. 

5) Each terminated conductor end shall be properly trimmed to 

assure a minimum clearance of 6.35 mm (0.250 in) clearance 

between the conductors of adjacent modules. 

6) The multipin RJ45 jack shall be modular in construction that 

will accept and operate with a modular UTP and STP RJ45 

connector and its pin assignments. 

7) The Contractor shall connect each fiber optic TCO “ST” 

connector to a separate fiber optic “bottom” row “ST” 

connector HCCS “patch panel” or “breakout” terminating device 

in each associated TC. The Contractor is not to 

“interconnect” VCCS and HCCS fiber optic distributions cables 

or provide active fiber optic electronic distribution 

equipment as a part of the system. 

B. System Performance: 

1. At a minimum, the System shall be able to support the following 

voice and data and analog RF operations for Category 5E Certified 

Telecommunication Service: 

a. Provide the following interchange (or interface) capabilities: 

1) Basic Rate (BRI). 

2) Primary Rate (PRI). 

b. ISDN measured at: 

1) Narrow Band BRI. 

a) B Channel: 64 kilo-Bits per second (kBps), minimum. 

b) D Channel: 16 kBps, minimum. 

c) H Channel: 384 kBps, minimum. 

2) Narrow Band PRI: 

a) B Channel: 64 kBps, minimum. 

b) D Channel: 64 kBps, minimum. 

c) H Channel: 1,920 kBps, minimum. 

3) Wide (or Broad) Band: 
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a) All channels: 140 mega(m)-Bps, minimum, capable to 565 mBps 

at “T” reference. 

c. Fiberoptic Distributed Data Interface (FDDI): A minimum 100 mBps 

to a maximum of 1.8 giga(g)-Bps data bit stream speed (shall be 

Synchronous Optical Network [Sonet] compliant). 

d. System Sensitivity: Satisfactory service shall be provided for at 

least 3,000 feet for all voice and data and analog RF locations. 

2. At a minimum the System shall support the following operating 

parameters: 

a. EPBX connection: 

1) System speed: 1.0 gBps per second, minimum. 

2) Impedance: 600 Ohms. 

3) Cross Modulation: -60 deci-Bel (dB). 

4) Hum Modulation: -55 Db. 

5) System data error: 10 to the -10 Bps, minimum loss measured at 

the frame output with reference Zero (0) deciBel measured 

(dBm) at 1,000 Hertz (Hz) applied to the frame input. 

a) Trunk to station: 1.5 dB, maximum. 

b) Station to station: 3.0 dB, maximum. 

c) Internal switch crosstalk: -60 dB when a signal of + 10 

deciBel measured (dBm), 500-2,500 Hz range is applied to 

the primary path. 

d) Idle channel noise: 25 dBm “C” or 3.0 dBm “O” above 

reference (terminated) ground noise, whichever is greater. 

e) Traffic Grade of Service for Voice and Data: 

(1) A minimum grade of service of P-01 with an average 

traffic load of 7.0 CCS per station per hour and a traffic 

overload in the data circuits will not interfere with, or 

degrade, the voice service. 

(2) Average CCS per voice station: The average CCS capacity 

per voice station shall be maintained at 7.0 CCS when the 

EPBX is expanded up to the projected maximum growth as 

stated herein. 

b. Telecommunications Outlet (TCO): 

1) Voice: 

a) Isolation (outlet-outlet): 24 dB. 

b) Impedance: 600 Ohms, balanced (BAL). 
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c) Signal Level: 0 deciBel per mili-Volt (dBmV) + 0.1 dBmV. 

d) System speed: 100 mBps, minimum. 

e) System data error: 10 to the -6 Bps, minimum. 

2) Data: 

a) Isolation (outlet-outlet): 24 dB. 

b) Impedance: 600 Ohms, BAL. 

c) Signal Level: 0 dBmV + 0.1 dBmV. 

d) System speed: 120 mBps, minimum. 

e) System data error: 10 to the -8 Bps, minimum. 

3) Fiber optic: 

a) Isolation (outlet-outlet): 36 dB. 

b) Signal Level: 0 dBmV + 0.1 dBmV. 

c) System speed: 540 mBps, minimum. 

d) System data error: 10 to the -6 BPS, minimum. 

4) Analog RF Service: Broadcast or “off air” RF (or television) 

analog service is considered to be at RF (below 900 mHz in 

frequency bandwidth). Usually a RF television circuits require 

a single coaxial cable plant from the headend to each TC 

location. 

a) Isolation (outlet-outlet): 14 dB. 

b) Impedance: 75 Ohms, Unbalanced (UNBAL). 

c) Signal Level: 10 dBmV + 5.0 dBmV. 

d) Bandwidth: 6.0 mHz per channel, fully loaded 

5) Closed Circuit Analog Video Service: Analog video service is 

considered to be at baseband (below 100 mHz in frequency 

bandwidth). An analog video circuit requires a separate analog 

video from the audio connector. The following minimum 

operating parameters shall be capable over each installed 

analog video circuit: 

a) Impedance: 75 Ohm, unbalanced. 

b) Output Level: 1.0 V peak to peak (P-P), for 87.5% depth of 

Modulation (Mod). 

c) Diff Gain: ±1 dB at 87.5% Mod. 

d) Diff Phase: ±1.5 at 87.5% Mod. 

e) Signal to Noise (S/N) ratio: 44 dB, minimum. 

f) Hum Modulation: -55 dB. 
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g) Return Loss: -14 dB (or 1.5 Voltage Standing Wave Ratio 

[VSWR]), maximum. 

h) Isolation (outlet-outlet): 24 dB, minimum. 

i) Bandwidth: 6.0 mHz per channel, fully loaded, minimum. 

6) Closed Circuit Analog Audio Service: Analog audio service is 

considered to be at baseband (below 10 mHz in frequency 

bandwidth). Usually an analog audio circuit requires separate 

audio connectors and video connectors even though both are 

considered baseband signals. However, since each TCO has 

multiple 600 (or 120) Ohm BAL line pairs, the analog audio 

circuit may be designated to one of the provided pairs of UTP 

or STP for each TCO and as shown on the drawings, in lieu of 

providing a separate baseband audio run to the TCO. The 

following minimum operating parameters shall be capable over 

each installed analog audio circuit: 

a) Audio (NOT TELEPHONE VOICE): 

(1) Impedance: 600 Ohm, BAL. 

(2) Input Level: 59 mV Root Mean Squared (RMS), minimum. 

(3) Output Level: 0 dBm. 

(4) S/N ratio: 55 dB, minimum. 

(5) Hum Modulation: -50 dB, minimum. 

(6) Return Loss: -14 dB (or 1.5 VSWR), maximum. 

(7) Isolation (outlet-outlet): 24 dB, minimum. 

(8) Frequency Bandwidth: 100 Hz - 10K Hz, minimum. 

C. General: 

1. All equipment to be supplied under this specification shall be new 

and the current model of a standard product of an OEM or record. An 

OEM of record shall be defined as a company whose main occupation is 

the manufacture for sale of the items of equipment supplied and 

which: 

a. Maintains a stock of replacement parts for the item submitted. 

b. Maintains engineering drawings, specifications, and operating 

manuals for the items submitted. 

c. Has published and distributed descriptive literature and 

equipment specifications on the items of equipment submitted at 

least 30 days prior to the Invitation for Bid. 
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2. Specifications of equipment as set forth in this document are 

minimum requirements, unless otherwise stated, and shall not be 

construed as limiting the overall quality, quantity, or performance 

characteristics of items furnished in the System. When the 

Contractor furnishes an item of equipment for which there is a 

specification contained herein, the item of equipment shall meet or 

exceed the specification for that item of equipment. 

3. The Contractor shall provide written verification, in writing to the 

RE at time of installation, that the type of wire/cable being 

provided is recommended and approved by the OEM. The Contractor is 

responsible for providing the proper size and type of cable duct 

and/or conduit and wiring even though the actual installation may be 

by another subcontractor. 

4. The Telephone Contractor is responsible for providing interfacing 

cable connections for the telephone and PA systems with the System. 

5. The telephone equipment and PA interface equipment shall be the 

interface points for connection of the PA interface cabling from the 

telephone switch via the system telephone interface unit. 

6. Active electronic component equipment shall consist of solid state 

components, be rated for continuous duty service, comply with the 

requirements of FCC standards for telephone equipment, systems, and 

service. 

7. All passive distribution equipment shall meet or exceed -80 dB 

radiation shielding specifications. 

8. All interconnecting twisted pair, fiber-optic or coaxial cables 

shall be terminated on equipment terminal boards, punch blocks, 

breakout boxes, splice blocks, and unused equipment ports/taps shall 

be terminated according to the OEM’s instructions for telephone 

cable systems without adapters. The Contractor shall not leave 

unused or spare twisted pair wire, fiber-optic, or coaxial cable 

unterminated, unconnected, loose or unsecured. 

9. Color code all distribution wiring to conform to the Telephone 

Industry standard, EIA/TIA, and this document, which ever is the 

more stringent. At a minimum, all equipment, cable duct and/or 

conduit, enclosures, wiring, terminals, and cables shall be clearly 

and permanently labeled according to and using the provided record
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drawings, to facilitate installation and maintenance. 

10. Connect the System’s primary input AC power to the Facility’ 

Critical Branch of the Emergency AC power distribution system as 

shown on the plans or if not shown on the plans consult with RE 

regarding a suitable circuit location prior to bidding. 

11. Plug-in connectors shall be provided to connect all equipment, 

except coaxial cables and interface points. Coaxial cable 

distribution points and RF transmission lines shall use coaxial 

cable connections recommended by the cable OEM and approved by the 

System OEM. Base- band cable systems shall utilize barrier terminal 

screw type connectors, at a minimum. Crimp type connectors installed 

with a ratchet type installation tool are and acceptable alternate 

as long as the cable dress, pairs, shielding, grounding, and 

connections and labeling are provided the same as the barrier 

terminal strip connectors. Tape of any type, wire nuts, or solder 

type connections are unacceptable and will not be approved. 

12. All equipment faceplates utilized in the System shall be stainless 

steel, anodized aluminum, or UL approved cycolac plastic for the 

areas where provided. 

13. Noise filters and surge protectors shall be provided for each 

equipment interface cabinet, switch equipment cabinet, control 

console, local, and remote active equipment locations to ensure 

protection from input primary AC power surges and noise glitches are 

not induced into low Voltage data circuits. 

Underground warning tape shall be standard, 4-Mil polyethylene 76 mm 

(3 inch) wide tape detectable, red with black letters imprinted with 

“CAUTION BURIED ELECTRIC LINE BELOW”, orange with black letters 

imprinted with “CAUTION BURIED TELEPHONE LINE BELOW” or orange with 

black letters imprinted with “CAUTION BURIED FIBER OPTIC LINE 

BELOW”, as applicable. 
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D. Equipment Functional Characteristics: 

 

 

FUNCTIONS CHARACTERISTICS 

Input Voltage 105 to 130 VAC 

POWER LINE FREQUENCY 60 HZ ±2.0 HZ 

Operating Temperature O to 50 degrees () Centigrade (C) 

Humidity 80 percent (%) minimum rating 

 

E. Equipment Standards and Testing: 

1. The System has been defined herein as connected to systems 

identified as Critical Care performing Life Support Functions. 

Therefore, at a minimum, the system shall conform to all 

aforementioned National and/or Local Life Safety Codes (which ever 

are the more stringent), NFPA, NEC, this specification, JCAHCO Life 

Safety Accreditation requirements, and the OEM recommendations, 

instructions, and guidelines. 

2. All supplies and materials shall be listed, labeled or certified by 

UL or a nationally recognized testing laboratory where such 

standards have been established for the supplies, materials or 

equipment. See paragraph minimum requirements Section 27 05 11, 

REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS, and the guidelines 

listed in paragraph 2.J.2. 

3. The provided active and passive equipment required by the System 

design and approved technical submittal must conform with each UL 

standard in effect for the equipment, as of the date of the 

technical submittal (or the date when the RE approved system 

equipment necessary to be replaced) was technically reviewed and 

approved by VA. Where a UL standard is in existence for equipment to 

be used in completion of this contract, the equipment must bear the 

approved UL seal. 

4. Each item of electronic equipment to be provided under this contract 

must bear the approved UL seal or the seal of the testing laboratory 

that warrants the equipment has been tested in accordance with, and 

conforms to the specified standards. 

 

 

 
  



 

 

271500 - COMMUNICATIONS HORIZONTAL 

CABLING 

Page 43 of 75 

2.2 DISTRIBUTION EQUIPMENT AND SYSTEMS 

A. Telecommunication Outlet (TCO): 

1. The TCO shall consist of one telephone multipin jack and two data 

multipin jacks, jacks mounted in a steel outlet box. A separate 

100mm (4in.) x 100mm (4in.) x 63mm (2.5in.) steel outlet box with a 

labeled stainless steel faceplate will be used. A second 100mm 

(4in.) x 100mm (4in.) x 63mm (2.5in.) steel outlet box with a 

labeled faceplate shall be provided as required adjacent to the 

first box to ensure system connections and expandability 

requirements are met. 

2. All telephone multipin connections shall be RJ-45/11 compatible 

female types. All data multipin connections shall be RJ-45 female 

types. All fiber optic (single mode and multimode) connections shall 

be “ST” stainless steel female types. All analog RF, video, and 

audio connections shall be “F”, “BNC”, or “XL” female types 

respectively. 

3. The TCO shall be fed from the appropriate CCS located in the 

respective RTC in a manner to provide a uniform and balanced 

distribution system. 

4. Interface of the data multipin jacks to appropriate patch panels (or 

approved “punch down” blocks) in the associated RTC, is the 

responsibility of the Contractor. The Contractor shall not extend 

data cables from the RTCs to data terminal equipment or install data 

terminal equipment. 

5. The wall outlet shall be provided with a stainless steel or approve 

alternate cover plate to fit the telephone multipin jack, data 

multi- pin jacks // , analog jack(s) and the outlet box provided 

(100mm (4in.) x 100mm (4in.) for single and 100mm (4in.) x 200mm 

(8in.) for dual outlet box applications). For PBPU installations, 

the cover plate shall be stainless steel. 

B. Distribution Cables: Each cable shall meet or exceed the following 

specifications for the specific type of cable. Each cable reel shall be 

sweep tested and certified by the OEM by tags affixed to each reel. The 

Contractor shall turn over all sweep tags to the RE or PM. 

Additionally, the Contractor shall provide a 610 mm (2 ft.) sample of 

each provided cable, to the RE and receive approval before 

installation. Cables installed in any outside location (i.e. above 
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ground, under ground in conduit, ducts, pathways, etc.) shall be filled 

with a waterproofing compound between outside jacket (not immediately 

touching any provided armor) and inter conductors to seal punctures in 

the jacket and protect the conductors from moisture. 

1. Remote Control: 

a. The remote control cable shall be multi-conductor with stranded 

(solid is permissible) conductors. The cable shall be able to 

handle the power and voltage necessary to control specified 

system equipment from a remote location. The cable shall be UL 

listed and pass the FR-1 vertical flame test, at a minimum. Each 

conductor shall be color-coded. Combined multi-conductor and 

coaxial cables are acceptable for this installation, as long as 

all system performance standards are met. 

b. Technical Characteristics: 
 

 

Length As required, in 1K (3,000 ft.) reels 

minimum 

Connectors As required by system design 

Size 18 AWG, minimum, Outside 

20 AWG, minimum, Inside 

Color coding Required, EIA industry standard 

Bend radius 10X the cable outside diameter 

Impedance As required 

Shield coverage As required by OEM specification 

Attenuation  

Frequency in mHz dB per 305 M (1,000ft.), maximum 

0.7 5.2 

1.0 6.5 

4.0 14.0 

8.0 19.0 

16.0 26.0 

20.0 29.0 

25.0 33.0 

31.0 36.0 

50.0 52.0 
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2. Telephone: 

a. The System cable shall be provided by the Contractor to meet the 

minimum system requirements of Category Six service. The cable 

shall interconnect each part of the system. The cable shall be 

completely survivable in areas where it is installed. 

b. Technical Characteristics: 
 

 

Length As required, in 1K (3,000 ft.) reels 

minimum 

Cable Voice grade category six 

Connectors As required by system design 

Size 22 AWG, minimum, Outside 

24 AWG, minimum, Inside 

Color coding Required, telephone industry standard 

Bend radius 10X the cable outside diameter 

Impedance 120 Ohms + 15%, BAL 

Shield coverage As required by OEM specification 

Attenuation  

Frequency in mHz dB per 305 M (1,000ft.), maximum 

0.7 5.2 

1.0 6.5 

4.0 14.0 

8.0 19.0 

16.0 26.0 

20.0 29.0 

25.0 33.0 

31.0 36.0 

62.0 52.0 

100.0 68.0 
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3. Data Multi-Conductor: 

a. The cable shall be multi-conductor, shielded or unshielded cable 

with stranded conductors. The cable shall be able to handle the 

power and voltage used over the distance required. It shall meet 

Category Six service at a minimum. 

b. Technical Characteristics: 
 

 

Wire size 22 AWG, minimum 

Working shield 350 V 

Bend radius 10X the cable outside diameter 

Impedance 100 Ohms + 15%, BAL 

Bandwidth 100 mHz, minimum 

DC RESISTANCE 10.0 Ohms/100M, maximum 

Shield coverage  

Overall Outside (if OEM 

specified) 

100% 

Individual Pairs (if OEM 

specified) 

100% 

Attenuation  

Frequency in mHz dB per 305 M (1,000ft.), maximum 

0.7 5.2 

1.0 6.5 

4.0 14.0 

8.0 19.0 

16.0 26.0 

20.0 29.0 

25.0 33.0 

31.0 36.0 

62.0 52.0 

100.0 68.0 

 

 

 

 

 

 

 

 

 
  



 

 

271500 - COMMUNICATIONS HORIZONTAL 

CABLING 

Page 47 of 75 

 

 

4. Fiber Optic: 

a. Multimode Fiber: 

1) The general purpose multimode fiber optic cable shall be a 

dual window type installed in conduit for all system 

locations. A load-bearing support braid shall surround the 

inner tube for strength during cable installation. 

2) Technical Characteristics: 
 

 

Bend radius 6.0", minimum 

Outer jacket, As required 

FIBER DIAMETER 62.5 MICRONS 

Cladding 125 microns 

Attenuation  

850 nM 4.0 dB per kM, maximum 

1,300 nM 2.0 dB per kM, maximum 

Bandwidth  

850 nM 160 mHz, minimum 

1,300 nM 500 mHz, minimum 

Connectors Stainless steel 

 

5. AC Power Cable: AC power cable(s) shall be 3-conductor, no. 12 AWG 

minimum, and rated for 13A-125V and 1,625W. Master AC power, 

installation specification and requirements, are given in the NEC 

and herein. 

6. General Purpose Analog RF: 

a. The coaxial cable shall be an RG-6/U type (or equal), minimum and 

shall be increased in size (i.e. RG-ll/U, .500”, .750”, etc.) as 

required to meet system design. It may also be used for baseband 

signals as approved by the OEM. 

b. Technical Characteristics: 

 

 

Impedance 75 OHM, UNBAL 

Center conductor 

20 AWG, solid or stranded copper, or copper plated steel or 

aluminum 

Dielectric Cellular polyethylene 
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Shield coverage 95%, copper braid 

Connector type BNC or UHF 

Attenuation  

Frequency (k or mHz) Maximum dB/30.5M (100ft.) 

10 kHz 0.20 

100 kHz 0.22 

1.0 kHz 0.25 

4.5 mHz 0.85 

10.0 mHz 1.40 

100 mHz 5.00 

 

7. Public Address and/or General Purpose Audio: 

a. The audio cable shall be two-conductor, STP cable with stranded 

conductors. The cable shall be able to handle the power used for 

the load impedance over the distance required, with not more than 

5% power loss. This cable is to be provided in local PA areas 

only and is not to be used as a part of the telephone system. 

b. Technical Characteristics: 
 

Impedance 70.7VRMS audio signal 

Wire size 20 AWG, minimum 

Working shield 350 V 

Color coding Required, EIA audio industry standard 

Connectors As required 

Bend radius 10X the cable outside diameter 

Impedance 100 Ohms + 15%, BAL 

Bandwidth 20 mHz, minimum 

DC resistance 10.0 Ohms/100M (330 ft.), maximum 

Shield coverage  

Overall Outside (if 

OEM specified) 

100% 

Individual Pairs (if 

OEM specified) 

100% 

Attenuation  

Frequency in mHz dB per 305 M (1,000ft.), maximum 

0.7 5.2 
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1.0 6.5 

4.0 14.0 

8.0 19.0 

16.0 26.0 

20.0 29.0 

 

8. General Purpose Analog Video: 

a. The coaxial cable shall be an RG-59/U type (or equal), minimum. 

It may also be used for baseband signals as approved by the OEM. 

b. Technical Characteristics: 

 

 

Impedance 75 Ohm, UNBAL 

Center conductor 20 AWG, SOLID OR STRANDED COPPER 

Dielectric Cellular polyethylene 

Shield coverage 95%, copper braid 

Connector type BNC or UHF 

Attenuation  

Frequency (k or mHz) Maximum dB/30.5M (100ft.) 

10 kHz 0.20 

100 kHz 0.22 

1.0 kHz 0.25 

4.5 mHz 0.85 

10.0 mHz 1.40 

100 mHz 5.00 

 

C. Outlet Connection Cables: 

1. Telephone: 

a. The Contractor shall provide a connection cable for each TCO 

telephone jack in the System with 10% spares. The telephone 

connection cable shall connect the telephone instrument to the 

TCO telephone jack. The Contractor shall not provide telephone 

instrument(s) or equipment. 
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b. Technical Characteristics: 

 

Length 1.8M (6ft.), minimum 

Cable Voice Grade 

Connector RJ-11/45 compatible male on each 

end 

Size 24 AWG, minimum 

Color coding Required, telephone industry 

standard 

 

2. Data: 

a. The Contractor shall provide a connection cable for each TCO data 

jack in the system with 10% spares. The data connection cable 

shall connect a data instrument to the TCO data jack. The 

Contractor shall not provide data terminal(s)/equipment. 

b. Technical Characteristics: 
 

 

Length 1.8M (6 ft.), minimum 

Cable Data grade Category Six 

Connector RJ-45 male on each end 

Color coding Required, data industry standard 

Size 24 AWG, minimum 

 

3. Fiber Optic: 

a. The Contractor shall provide a connection cable for each TCO 

fiber optic connector in the System with 10% spares. The data 

connection cable shall connect a fiber optic instrument to the 

TCO fiber optic jack. The Contractor shall not provide fiber 

optic instrument(s)/equipment. 

b. Technical Characteristics: 
 

Length 1.8M (6 ft.), minimum 

Cable Flexible single conductor with jacket 

Connector ST male on each end 

Size To fit single mode or multimode cable 
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4. Analog RF: 

 

a. The Contractor shall provide a connection cable for each TCO 

analog RF connector in the System with 10% spares. The analog RF 

connection cable shall connect a analog RF instrument to the TCO 

analog RF jack. The Contractor shall not provide analog RF 

equipment. 

b. Technical Characteristics: 
 

Length 1.8M (6 ft.), minimum 

Cable Flexible RG-6/U, minimum 

Connector “F” male on each end 

 

5. Analog Video: 

a. The Contractor shall provide a connection cable for each TCO 

analog video jack in the System with 10% spares. The analog video 

connection cable shall connect a analog video instrument to the 

TCO analog video jack. The Contractor shall not provide analog 

video instrument(s)/equipment. 

b. Technical Characteristics: 
 

 

Length 1.8M (6 ft.), minimum 

Cable Flexible RG-59/U, minimum 

Connector BNC male on each end 

 

6. Analog Audio: 

a. The Contractor shall provide a connection cable for each TCO 

analog audio jack in the System with 10% spares. The analog audio 

connection cable shall connect a analog audio instrument to the 

TCO analog audio jack. The Contractor shall not provide analog 

audio instrument(s)/equipment. 

b. Technical Characteristics: 
 

 

Length 1.8M (6 ft.), minimum  

Cable Flexible 22 AWG, STP, minimum 

Connector “XL” male on each end // 

 

D. System Connectors: 

1. Solderless (Forked Connector): 
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a. The connector shall have a crimp-on coupling for quick 

connect/disconnect of wires or cables. The crimp-on connector 

shall be designed to fit the wire or cable furnished. The 

connector barrel shall be insulated and color-coded. 

b. Technical Characteristics: 
 

 

Impedance As required 

Working Voltage 500 V 

 

2. Multipin: 

a. The connector shall have a crimp-on coupling for quick 

connect/disconnect of wires or cables. The crimp-on connector 

shall be designed to fit the wire or cable furnished. The 

connector housing shall be fully enclosed and shielded. It shall 

be secured to the cable group by screw type compression sleeves. 

b. Technical Characteristics: 
 

 

Impedance As required 

Working Voltage 500 V 

Number of pins As requires, usually 25 pairs minimum 

 

3. Modular (RJ-45/11 and RJ-45): The connectors shall be commercial 

types for voice and high speed data transmission applications. he 

connector shall be compatible with telephone instruments, computer 

terminals, and other type devices requiring linking through the 

modular telecommunications outlet to the System. The connector shall 

be compatible with UTP and STP cables. 

a. Technical Characteristics: 

 

 

Type Number of Pins 

RJ-11/45 Compatible with RJ45 

RJ-45 Eight 

Dielectric Surge 

Voltage 1,000V RMS, 60 Hz @ one minute, 

minimum 

Current 2.2A RMS @ 30 Minutes or 7.0A RMS @ 
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 5.0 seconds 

Leakage 100 A, maximum 

Connectability  

Initial contact 

resistance 

20 mili-Ohms, maximum 

Insulation displacement 10 mili-Ohms, maximum 

Interface Must interface with modular jacks from 

a variety of OEMs. RJ-11/45 plugs 

shall provide connection when used in 

RJ-45 jacks. 

Durability 200 insertions/withdrawals, minimum 

 

4. Fiber Optic: The connectors shall be commercial types for voice and 

high speed data transmission applications. The connector shall be 

compatible with telephone instruments, computer terminals, and other 

type devices requiring linking through the modular 

telecommunications outlet to the system. The connector shall be 

compatible with UTP and STP cables. 

5. “BNC” Type: 

a. The BNC connector shall have a bayonet locking coupling for quick 

connect/disconnect of coaxial cable/termination's. It shall be a 

crimp-on (twist on are acceptable) connector designed to fit the 

coaxial cable furnished. 

b. Technical Characteristics: 
 

 

Impedance 50 or 75 Ohms, UNBAL 

Working Voltage 500 V 

 

6. “F” Type: 

a. The “F” connector shall have a screw type coupling for quick 

connect/disconnect of coaxial cable/termination's. It shall be a 

crimp-on connector designed to fit the coaxial cable furnished 

with integral 12.7 mm (½in.) ferrule. 
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b. Technical Characteristics: 

 

 

Impedance 75 Ohms, UNBAL 

Working Voltage 500 V 

 

7. “XL” Type: 

a. The XL connector shall have three solder pins (screw types are 

acceptable) with a metal cover to firmly attach to the connector 

and cable protecting the internal connections. It shall be a 

coupling for quick connect/disconnect of audio 

cable/termination's. It shall be a connector designed to fit the 

coaxial cable furnished. 

b. Technical Characteristics: 

 

 

Impedance 120 or 600 Ohms, BAL 

Working Voltage 500 V 

 

E. Terminators: 

1. Coaxial: 

a. These units shall be metal-housed precision types in the 

frequency ranges selected. They shall be the screw-on type that 

has low VSWR when installed and the proper impedance to terminate 

the required system unit or coaxial cable. 

b. Technical Characteristics: 

 

 

Frequency 0-1 GHz 

Power blocking As required 

Return loss 25 dB 

Connectors “F”, "BNC", minimum 

Impedance 50 or 75 Ohms, UNBAL 

 

2. Audio: 

a. These units shall be metal-housed precision types in the 

frequency ranges selected. They shall be the screw-on audio spade 

lug, twin plug, XL types that has low VSWR when installed and the 
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proper impedance to terminate the required system unit or coaxial 

cable. 

b. Technical Characteristics: 

 

Frequency 20-20 kHz, minimum 

Power blocking As required 

Return loss 15 dB 

Connectors "Audio spade lug", “1/4”, “1/8”, "XL" or 

"RCA" 

Impedance  

Bal 100 Ohms, minimum 

Unbal 75 Ohm, minimum 

 

3. Fiber Optic: 

a. These units shall be metal-housed precision types in the 

frequency ranges selected. They shall be the screw-on type that 

has low VSWR when installed and the proper impedance to terminate 

the required system unit or fiber optic cable. 

b. Technical Characteristics: 
 

 

Frequency Lightwave 

Power blocking As required 

Return loss 25 dB 

Connectors "ST", minimum 

Construction Stainless steel 

Impedance As required 

 

F. Distribution Frames: 

1. A new stand-alone (i.e., self supporting, free standing) MDF shall 

be provided to interconnect the EPBX and computer room. The MDF 

shall be modular and equipped with modular terminating mini blocks 

(i.e. Ericsson, 3M, etc.), and patch panels that are as small as 

possible and provide all the requirements of this specifications as 

described herein. 

2. All cable distribution closets and MDFs shall be wired in accordance 

with industry standards and shall employ "latest state-of-the-art" 
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modular cross-connect devices. The MDF/telephone closet riser cable 

shall be sized to satisfy all voice requirements plus not less than 

50% spare (growth) capacity in each telephone closet which includes 

a fiber optic backbone. The MDF/telephone closet riser cable shall 

be sized to satisfy all voice and data requirements plus not less 

than 50% spare (growth) capacity in each telephone closet which does 

not include a fiber optic backbone. 

3. The MDF and all intermediate distribution frames shall be connected 

to the EPBX system ground. 

4. Technical Characteristics: 

 

 

Telephone  

IDC type unit As described in Part 2 

Contact wires 50 micron of Gold over Nickel 

Contact pressure 100 Grams, MIN 

110A Punch blocks Acceptable alternate to IDC 

Data 110A blocks as described in Part 2 

Fiber optic Patch panel as described in Part 2 

Analog Video Patch panel as described in Part 2 

 

2.3 TELECOMMUNCATIONS CLOSET REQUIREMENTS 

Refer to VA Handbook H-088C3, Telephone System Requirements, for specific TC 

guidelines for size, power input, security, and backboard mounting 

requirements. It is the Contractors responsibility to ensure TC compliance 

with the System Requirements. 

2.4 ENVIRONMENTAL REQUIREMENTS 

Technical submittals shall identify the environmental specifications 

for housing the system. These environmental specifications shall 

identify the requirements for initial and expanded system 

configurations for: 

A. Floor loading for batteries and cabinets. 

B. Minimum floor space and ceiling heights. 

C. Minimum size of doors for equipment passage. 

D. Power requirements: The bidders shall provide the specific voltage, 

amperage, phases, and quantities of circuits required. 
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E. Air conditioning, heating, and humidity requirements. The bidder shall 

identify the ambient temperature and relative humidity operating ranges 

required preventing equipment damage. 

F. Air conditioning requirements (expressed in BTU per hour, based on 

adequate dissipation of generated heat to maintain required room and 

equipment standards). 

G. Proposed floor plan based on the expanded system configuration of the 

bidder's proposed EPBX for this Facility. 

H. Conduit size requirement (between equipment room and console room). 

2.5 INSTALLATION KIT 

The kit shall be provided that, at a minimum, includes all connectors 

and terminals, labeling systems, audio spade lugs, barrier strips, 

punch blocks or wire wrap terminals, heat shrink tubing, cable ties, 

solder, hangers, clamps, bolts, conduit, cable duct, and/or cable tray, 

etc., required to accomplish a neat and secure installation. All wires 

shall terminate in a spade lug and barrier strip, wire wrap terminal or 

punch block. Unfinished or unlabeled wire connections shall not be 

allowed. Turn over to the RE all unused and partially opened 

installation kit boxes, coaxial, fiberoptic, and twisted pair cable 

reels, conduit, cable tray, and/or cable duct bundles, wire rolls, 

physical installation hardware. The following are the minimum required 

installation sub-kits: 

A. System Grounding: 

1. The grounding kit shall include all cable and installation hardware 

required. All radio equipment shall be connected to earth ground via 

internal building wiring, according to the NEC. 

2. This includes, but is not limited to: 

a. Coaxial Cable Shields. 

b. Control Cable Shields. 

c. Data Cable Shields. 

d. Equipment Racks. 

e. Equipment Cabinets. 

f. Conduits. 

g. Duct. 

h. Cable Trays. 

i. Power Panels. 

j. Connector Panels. 
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k. Grounding Blocks. 

B. Coaxial Cable: The coaxial cable kit shall include all coaxial 

connectors, cable tying straps, heat shrink tabbing, hangers, clamps, 

etc., required to accomplish a neat and secure installation. 

C. Wire and Cable: The wire and cable kit shall include all connectors and 

terminals, audio spade lugs, barrier straps, punch blocks, wire wrap 

strips, heat shrink tubing, tie wraps, solder, hangers, clamps, labels 

etc., required to accomplish a neat and orderly installation. 

D. Conduit, Cable Duct, and Cable Tray: The kit shall include all 

conduit,duct, trays, junction boxes, back boxes, cover plates, feed 

through nipples, hangers, clamps, other hardware required to accomplish 

a neat and secure conduit, cable duct, and/or cable tray installation 

in accordance with the NEC and this document. 

E. Equipment Interface: The equipment kit shall include any item or 

quantity of equipment, cable, mounting hardware and materials needed to 

interface the systems with the identified sub-system(s) according to 

the OEM requirements and this document. 

F. Labels: The labeling kit shall include any item or quantity of labels, 

tools, stencils, and materials needed to completely and correctly label 

each subsystem according to the OEM requirements, as-installed 

drawings, and this document. 

G. Documentation: The documentation kit shall include any item or 

quantity of items, computer discs, as installed drawings, equipment, 

maintenance, and operation manuals, and OEM materials needed to 

completely and correctly provide the system documentation as required 

by this document and explained herein. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Product Delivery, Storage and Handling: 

1. Delivery: Deliver materials to the job site in OEM's original 

unopened containers, clearly labeled with the OEM's name and 

equipment catalog numbers, model and serial identification numbers. 

The RE may inventory the cable, patch panels, and related equipment. 

2. Storage and Handling: Store and protect equipment in a manner, which 

will preclude damage as directed by the RE. 

B. System Installation: 
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1. After the contract’s been awarded, and within the time period 

specified in the contract, the Contractor shall deliver the total 

system in a manner that fully complies with the requirements of this 

specification. The Contractor shall make no substitutions or changes 

in the System without written approval from the RE and PM. 

2. The Contractor shall install all equipment and systems in a manner 

that complies with accepted industry standards of good practice, OEM 

instructions, the requirements of this specification, and in a 

manner which does not constitute a safety hazard. The Contractor 

shall insure that all installation personnel understands and 

complies with all the requirements of this specification. 

3. The Contractor shall install suitable filters, traps, directional 

couplers, splitters, TC’s, and pads for minimizing interference and 

for balancing the System. Items used for balancing and minimizing 

interference shall be able to pass telephone and data, and analog 

signals in the frequency bands selected, in the direction specified, 

with low loss, and high isolation, and with minimal delay of 

specified frequencies and signals. The Contractor shall provide all 

equipment necessary to meet the requirements of Paragraph 2.1.C and 

the System performance standards. 

4. All passive equipment shall be connected according to the OEM's 

specifications to insure future correct termination, isolation, 

impedance match, and signal level balance at each telephone/data 

outlet. 

5. Where TCOs are installed adjacent to each other, install one outlet 

for each instrument. 

6. All lines shall be terminated in a suitable manner to facilitate 

future expansion of the System. There shall be a minimum of one 

spare 25 pair cable at each distribution point on each floor. 

7. All vertical and horizontal copper and fiber optic, and coaxial 

cables shall be terminated so any future changes only requires 

modifications of the existing EPBX or signal closet equipment only. 

8. Terminating resistors or devices shall be used to terminate all 

unused branches, outlets, equipment ports of the System, and shall 

be devices designed for the purpose of terminating fiber optic or 

twisted pair, and coaxial cables carrying telephone and data, and 

analog video systems. 
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9. Equipment installed outdoors shall be weatherproof or installed in 

weatherproof enclosures with hinged doors and locks with two keys. 

10. Equipment installed indoors shall be installed in metal cabinets 

with hinged doors and locks with two keys. 

C. Conduit and Signal Ducts: 

1. Conduit: 

a. The Contractor shall employ the latest installation practices and 

materials. The Contractor shall provide conduit, junction boxes, 

connectors, sleeves, weatherheads, pitch pockets, and associated 

sealing materials not specifically identified in this document as 

GFE. Conduit penetrations of walls, ceilings, floors, 

interstitial space, fire barriers, etc., shall be sleeved and 

sealed. The minimum conduit size shall be 19 mm (3/4 in.). 

b. All cables shall be installed in separate conduit and/or signal 

ducts (exception from the separate conduit requirement to allow 

telephone cables to be installed in partitioned cable tray with 

data cables may be granted in writing by the RE if requested.) 

Conduits shall be provided in accordance with Section 27 05 33, 

RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS, and NEC Articles 

517 for Critical Care and 800 for Communications systems, at a 

minimum. 

c. When metal, plastic covered, etc., flexible cable protective 

armor or systems are specifically authorized to be provided for 

use in the System, their installation guidelines and standards 

shall be as specified herein, Section 27 05 33, RACEWAYS AND 

BOXES FOR COMMUNICATIONS SYSTEMS, and the NEC. 

d. When ”innerduct” flexible cable protective systems is 

specifically authorized to be provided for use in the System, 

it’s installation guidelines and standards shall be as the 

specified herein, Section 27 05 33, RACEWAYS AND BOXES FOR 

COMMUNICATIONS SYSTEMS, and the NEC. 

e. Conduit (including GFE) fill shall not exceed 40%. Each conduit 

end shall be equipped with a protective insulator or sleeve to 

cover the conduit end, connection nut or clamp, to protect the 

wire or cable during installation and remaining in the conduit. 

Electrical power conduit shall be installed in accordance with 
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the NEC. AC power conduit shall be run separate from signal 

conduit. 

f. When metal, plastic covered, etc., flexible cable protective 

armor or systems are specifically authorized to be provided for 

use in the System, their installation guidelines and standards 

shall be as specified herein, Section 27 05 33, RACEWAYS AND 

BOXES FOR COMMUNICATIONS SYSTEMS, and the NEC. 

g. Ensure that Critical Care Nurse Call and PA Systems (as 

identified by NEC Section 517) are completely separated and 

protected from all other systems. 

2. Signal Duct, Cable Duct, or Cable Tray: 

a. The Contractor shall use existing signal duct, cable duct, and/or 

cable tray, when identified and approved by the RE. 

b. Approved signal and/or cable duct shall be a minimum size of 100 

mm x 100 mm (4 in. X 4 in.) inside diameter with removable tops 

or sides, as appropriate. Protective sleeves, guides or barriers 

are required on all sharp corners, openings, anchors, bolts or 

screw ends, junction, interface and connection points. 

c. Approved cable tray shall be fully covered, mechanically and 

physically partitioned for multiple electronic circuit use, and 

be UL certified and labeled for use with telecommunication 

circuits and/or systems. The RE shall approve width and height 

dimensions. 

D. Distribution System Signal Wires and Cables: 

1. Wires and cables shall be provided in the same manner and use like 

construction practices as Fire Protective and other Emergency 

Systems that are identified and outlined in NFPA 101, Life Safety 

Code, Chapters 7, 12, and/or 13, NFPA 70, National Electrical Code, 

Chapter 7, Special Conditions. The wires and cables shall be able to 

withstand adverse environmental conditions in their respective 

location without deterioration. Wires and cables shall enter each 

equipment enclosure, console, cabinet or rack in such a manner that 

all doors or access panels can be opened and closed without removal 

or disruption of the cables. 

a. Each wire and cable shall terminate on an item of equipment by 

direct connection. Spare or unused wire and cable shall be 

provided with appropriate connectors (female types) that are 
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installed in appropriate punch blocks, barrier strips, patch, or 

bulkhead connector panels. 

b. Fiber optic cables that are spare, unused or dark shall be 

provided with Industry Standard “ST” type female connectors 

installed in appropriate break out, patch, or bulkhead connector 

panels provided in enclosure(s) and shall be protected from the 

environment. 

c. Coaxial cables that are spare, unused or dark shall be provided 

with the cable OEM specified type female connectors installed in 

appropriate break out, patch, or bulkhead connector panels 

provided in enclosure(s) and shall be protected from the 

environment. 

d. All cable junctions and taps shall be accessible. Provide an 8” 

X 8” X 4” (minimum) junction box attached to the cable duct or 

raceway for installation of distribution system passive 

equipment. Ensure all equipment and tap junctions are accessible. 

2. Routing and Interconnection: 

a. Wires or cables between consoles, cabinets, racks and other 

equipment shall be in an approved conduit, signal duct, cable 

duct, or cable tray that is secured to building structure. 

b. Wires and cables shall be insulated to prevent contact with 

signal or current carrying conductors. Wires or cables used in 

assembling consoles, panels, equipment cabinets and racks shall 

be formed into harnesses that are bundled and tied. Harnessed 

wires or cables shall be combed straight, formed and dressed in 

either a vertical or horizontal relationship to equipment, 

controls, components or terminations. 

c. Harnesses with intertwined members are not acceptable. Each wire 

or cable that breaks out from a harness for connection or 

termination shall have been tied off at that harness or bundle 

point, and be provided with a neatly formed service loop. 

 

 

 

 

 

 

 

 



 

 

271500 - COMMUNICATIONS HORIZONTAL 

CABLING 

Page 63 of 75 

 

 

d. Wires and cables shall be grouped according to service (i.e.: AC, 

grounds, signal, DC, control, etc.). DC, control and signal 

cables may be included with any group. Wires and cables shall be 

neatly formed and shall not change position in the group 

throughout the conduit run. Wires and cables in approved signal 

duct, conduit, cable ducts, or cable trays shall be neatly 

formed, bundled, tied off in 600 mm to 900 mm (24 in. to 36 in.) 

lengths and shall not change position in the group throughout the 

run. Concealed splices are not allowed. 

e. Separate, organize, bundle, and route wires or cables to restrict 

EMI, channel crosstalk, or feedback oscillation inside any 

enclosure. Looking at any enclosure from the rear (wall mounted 

enclosures, junction, pull or interface boxes from the front), 

locate AC power, DC and speaker wires or cables on the left; 

coaxial, control, microphone and line level audio and data wires 

or cables, on the right. This installation shall be accomplished 

with ties and/or fasteners that will not damage or distort the 

wires or cables. Limit spacing between tied off points to a 

maximum of 150 mm (6 inches). 

f. Do not pull wire or cable through any box, fitting or enclosure 

where change of cable tray or signal or cable duct alignment or 

direction occurs. Ensure the proper bend radius is maintained for 

each wire or cable as specified by it's OEM. 

g. Employ temporary guides, sheaves, rollers, and other necessary 

items to protect the wire or cable from excess tension or damage 

from bending during installation. Abrasion to wire or cable 

jackets is not acceptable and will not be allowed. Replace all 

cables whose jacket has been abraded. The discovery of any 

abraded and/or damaged cables during the proof of performance 

test shall be grounds for declaring the entire system 

unacceptable and the termination of the proof of performance 

test. Completely cover edges of wire or cable passing through 

holes in chassis, cabinets or racks, enclosures, pull or junction 

boxes, conduit, etc., with plastic or nylon grommeting. 

h. Cable runs shall be splice free between conduit junction and 

interface boxes and equipment locations. 

  
  



 

 

271500 - COMMUNICATIONS HORIZONTAL 

CABLING 

Page 64 of 75 

 

i. Cables shall be installed and fastened without causing sharp 

bends or rubbing of the cables against sharp edges. Cables shall 

be fastened with hardware that will not damage or distort them. 

j. Cables shall be labeled with permanent markers at the terminals 

of the electronic and passive equipment and at each junction 

point in the System. The lettering on the cables shall correspond 

with the lettering on the record diagrams. 

k. Completely test all of the cables after installation and replace 

any defective cables. 

l. Wires or cables that are installed outside of buildings shall be 

in conduit, secured to solid building structures. If specifically 

approved, on a case by case basis, to be run outside of conduit, 

the wires or cables shall be installed, as described herein. The 

bundled wires or cables must: Be tied at not less than 460 mm (18 

in.) intervals to a solid building structure; have ultra violet 

protection and be totally waterproof (including all connections). 

The laying of wires or cables directly on roof tops, ladders, 

drooping down walls, walkways, floors, etc. is not allowed and 

will not be approved. 

m. Wires or cables installed outside of conduit, cable trays, 

wireways, cable duct, etc. 

1) Only when specifically authorized as described herein, will 

wires or cables be identified and approved to be installed 

outside of conduit. The wire or cable runs shall be UL rated 

plenum and OEM certified for use in air plenums. 

2) Wires and cables shall be hidden, protected, fastened and tied 

at 600 mm (24 in.) intervals, maximum, as described herein to 

building structure. 

3) Closer wire or cable fastening intervals may be required to 

prevents sagging, maintain clearance above suspended ceilings, 

remove unsightly wiring and cabling from view and discourage 

tampering and vandalism. Wire or cable runs, not provided in 

conduit, that penetrate outside building walls, supporting 

walls, and two hour fire barriers shall be sleeved and sealed 

with an approved fire retardant sealant. 

4) Wire or cable runs to system components installed in walls 

(i.e.: volume attenuators, circuit controllers, signal, or 
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data outlets, etc.) may, when specifically authorized by the 

RE, be fished through hollow spaces in walls and shall be 

certified for use in air plenum areas. 

n. Wires or cables installed in underground conduit, duct, etc. 

1) Wires or cables installed in underground installations shall 

be waterproofed by the inclusion of a water protective barrier 

(i.e. gel, magma, etc.) or flooding compound between the 

outside jacket and first shield. Each underground connection 

shall be accessible in a manhole, recessed ground level 

junction box, above ground pedestal, etc., and shall be 

provided with appropriate waterproof connectors to match the 

cable being installed. Once the System has been tested and 

found to meet the System performance standards and accepted by 

VA, the Contractor shall provide waterproof shrink tubing or 

approved mastic to fully encompass each wire or cable 

connection and overlay at least 150 mm (6 inches) above each 

wire or cable jacket trim point. 

2) It is not acceptable to connect waterproofed cable directly to 

an inside CCS punch block or directly to an equipment 

connection port. When an under ground cable enters a building, 

it shall be routed directly to the closest TC that has been 

designated as the building’s IMTC. The Contractor shall 

provide a “transition” splice in this TC where the “water 

proofed” cable enters on one side and “dry” cable exits on the 

other side. The “transition” splice shall be fully waterproof 

and be capable of reentry for system servicing. Additionally, 

the transition splice shall not allow the waterproofing 

compound to migrate from the water proof cable to the dry 

cable. 

3) Warning tape shall be continuously placed 300 mm (12 inches) 

above buried conduit, cable, etc. 
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E. Outlet Boxes, Back Boxes, and Faceplates: 

1. Outlet Boxes: Signal, power, interface, connection, distribution, 

and junction boxes shall be provided as required by the system 

design, on-site inspection, and review of the contract drawings. 

2. Back Boxes: Back boxes shall be provided as directed by the OEM as 

required by the approved system design, on-site inspection, and 

review of the contract drawings. 

3. Face Plates (or Cover Plates): Faceplates shall be of a standard 

type, stainless steel, anodized aluminum or UL approved cycolac 

plastic construction and provided by the Contractor for each 

identified system outlet location. Connectors and jacks appearing on 

the faceplate shall be clearly and permanently marked. 

F. Connectors: Circuits, transmission lines, and signal extensions shall 

have continuity, correct connection and polarity. A uniform polarity 

shall be maintained between all points in the system. 

1. Wires: 

a. Wire ends shall be neatly formed and where insulation has been 

cut, heat shrink tubing shall be employed to secure the 

insulation on each wire. Tape of any type is not acceptable. 

b. Audio spade lugs shall be installed on each wire (including spare 

or unused) end and connect to screw terminals of appropriate size 

barrier strips. AC barrier strips shall be provided with a 

protective cover to prevent accidental contact with wires 

carrying live AC current. Punch blocks are approved for signal, 

not AC wires. Wire Nut or "Scotch Lock" connectors are not 

acceptable for signal wire installation. 

2. Cables: Each connector shall be designed for the specific size cable 

being used and installed with the OEM's approved installation tool. 

Typical system cable connectors include; but, are not limited to: 

Audio spade lug, punch block, wirewrap, etc. 

3. Line or Microphone Audio: Each connector shall be installed 

according to the cable or connector OEM's instructions and use the 

OEM's approved installation tool. Install the connector's to provide 

and maintain the following audio signal polarity: 

a. XLR type connectors Signal or positive conductor is pin 3; common 

or neutral conductor is pin 2; ground conductor is pin 1. 
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b. Two and 3 conductor 1/4" Signal or positive conductor is tip; 

neutral or 1/8" phono plugs conductor is ring and ground or 

shield and jacks conductor is sleeve. 

c. RCA Phono Plugs the Signal or positive conductor is tip; and 

Jacks neutral or shield conductor is sleeve. 

4. Speaker Line Audio: 

a. Each connector shall be installed according to the cable, 

transformer or speaker OEM instructions and using the OEM's 

approved installation tool. The Contractor shall ensure each 

speaker is properly phased and connected in the same manner 

throughout the System using two conductor type wires. 

b. One of the conductors shall be color coded to aid in establishing 

speaker signal polarity. Each speaker line shall be permanently 

soldered or audio spade lug connected to each appropriate speaker 

or line matching transformer connection terminal. Speaker line 

connection to each audio amplifier shall use audio spade lugs, as 

described herein. 

G. AC Power: AC power wiring shall be run separately from signal cable. 

H. Grounding: 

1. General: The Contractor shall ground all Contractor Installed 

Equipment and identified Government Furnished Equipment to eliminate 

all shock hazards and to minimize, to the maximum extent possible, 

all ground loops, common mode returns, noise pickup, crosstalk, etc. 

The total ground resistance shall be 0.1 Ohm or less. 

a. The Contractor shall install lightning arrestors and grounding in 

accordance with the NFPA and this specification. 

b. Under no conditions shall the AC neutral, either in a power panel 

or in a receptacle outlet, be used for system control, subcarrier 

or audio reference ground. 

c. The use of conduit, signal duct or cable trays as system or 

electrical ground is not acceptable and will not be permitted. 

These items may be used only for the dissipation of internally 

generated static charges (not to be confused with externally 

generated lightning) that may applied or generated outside the 

mechanical and/or physical confines of the System to earth 

ground. The discovery of improper system grounding shall be 
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grounds to declare the System unacceptable and the termination of 

all system acceptance testing. 

2. Cabinet Buss: A common ground buss of at least #10 AWG solid copper 

wire shall extend throughout each equipment cabinet and be connected 

to the system ground. Provide a separate isolated ground connection 

from each equipment cabinet ground buss to the system ground. Do not 

tie equipment ground busses together. 

3. Equipment: Equipment shall be bonded to the cabinet bus with copper 

braid equivalent to at least #12 AWG. Self grounding equipment 

enclosures, racks or cabinets, that provide OEM certified functional 

ground connections through physical contact with installed 

equipment, are acceptable alternates. 

4. Cable Shields: Cable shields shall be bonded to the cabinet ground 

buss with #12 AWG minimum stranded copper wire at only one end of 

the cable run. Cable shields shall be insulated from each other, 

faceplates, equipment racks, consoles, enclosures or cabinets; 

except, at the system common ground point. Coaxial and audio cables, 

shall have one ground connection at the source; in all cases, cable 

shield ground connections shall be kept to a minimum. 

I. Labeling: Provide labeling in accordance with ANSI/EIA/TIA-606-A. All 

lettering for voice and data circuits shall be stenciled using laser 

printers. Handwritten labels are not acceptable. 

1. Cable and Wires (Hereinafter referred to as “Cable”): Cables shall 

be labeled at both ends in accordance with ANSI/EIA/TIA-606-A. 

Labels shall be permanent in contrasting colors. Cables shall be 

identified according to the System “Record Wiring Diagrams”. 

2. Equipment: System equipment shall be permanently labeled with 

contrasting plastic laminate or bakelite material. System equipment 

shall be labeled on the face of the unit corresponding to its 

source. 

3. Conduit, Cable Duct, and/or Cable Tray: The Contractor shall label 

all conduit, duct and tray, including utilized GFE, with permanent 

marking devices or spray painted stenciling a minimum of 3 meters 

(10 ft.) identifying it as the System. In addition, each enclosure 

shall be labeled according to this standard. 

4. Termination Hardware: The Contractor shall label workstation outlets 

and patch panel connections using color coded labels with 
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identifiers in accordance with ANSI/EIA/TIA-606-A and the “Record 

Wiring Diagrams”. 

3.2 TESTS 

A. Interim Inspection: 

1. This inspection shall verify that the equipment provided adheres to 

the installation requirements of this document. The interim 

inspection will be conducted by a factory-certified representative 

and witnessed by a Government Representative. Each item of installed 

equipment shall be checked to insure appropriate UL certification 

markings. This inspection shall verify cabling terminations in 

telecommunications rooms and at workstations adhere to color code 

for T568B pin assignments and cabling connections are in compliance 

with ANSI/EIA/TIA standards. Visually confirm Category 6 marking of 

outlets, faceplates, outlet/connectors and patch cords. 

2. Perform fiber optical field inspection tests via attenuation 

measurements on factory reels and provide results along with 

manufacturer certification for factory reel tests. Remove failed 

cable reels from project site upon attenuation test failure. 

3. The Contractor shall notify the RE, in writing, of the estimated 

date the Contractor expects to be ready for the interim inspection, 

at least 20 working days before the requested inspection date. 

4. Results of the interim inspection shall be provided to the RE and 

PM. If major or multiple deficiencies are discovered, a second 

interim inspection may be required before permitting the Contractor 

to continue with the system installation. 

5. The RE and/or the PM shall determine if an additional inspection is 

required, or if the Contractor will be allowed to proceed with the 

installation. In either case, re-inspection of the deficiencies 

noted during the interim inspection(s), will be part of the proof of 

performance test. The interim inspection shall not affect the 

Systems’ completion date. The Contracting Officer shall ensure all 

test documents will become a part of the Systems record 

documentation. 
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B. Pretesting: 

1. Upon completing the installation of the System, the Contractor shall 

align and balance the system. The Contractor shall pretest the 

entire system. 

2. Pretesting Procedure: 

a. During the system pretest, the Contractor shall verify (utilizing 

the approved spectrum analyzer and test equipment) that the 

System is fully operational and meets all the system performance 

requirements of this standard. 

b. The Contractor shall pretest and verify that all System functions 

and specification requirements are met and operational, no 

unwanted aural effects, such as signal distortion, noise pulses, 

glitches, audio hum, poling noise, etc. are present. The 

Contractor shall measure and record the aural carrier levels of 

each system telephone and data channel, at each of the following 

points in the system: 

1) Local Telephone Company Interfaces or Inputs. 

2) EPBX interfaces or inputs and outputs. 

3) MDF interfaces or inputs and outputs. 

4) EPBX output S/NR for each telephone and data channel. 

5) Signal Level at each interface point to the distribution 

system, the last outlet on each trunk line plus all outlets 

installed as part of this contract. 

3. The Contractor shall provide four (4) copies of the recorded system 

pretest measurements and the written certification that the System 

is ready for the formal acceptance test shall be submitted to the 

RE. 

C. Acceptance Test: After the System has been pretested and the Contractor 

has submitted the pretest results and certification to the RE, then the 

Contractor shall schedule an acceptance test date and give the RE 30 

days written notice prior to the date the acceptance test is expected 

to begin. The System shall be tested in the presence of a Government 

Representative and an OEM certified representative. The System shall be 

tested utilizing the approved test equipment to certify proof of 

performance and Life Safety compliance. The test shall verify that the 

total System meets the requirements of this specification. The 
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notification of the acceptance test shall include the expected length 

(in time) of the test. 

D. Verification Tests: 

1. Test the UTP backbone copper cabling for DC loop resistance, shorts, 

opens, intermittent faults, and polarity between conductors, and 

between conductors and shield, if cable has an overall shield. Test 

the operation of shorting bars in connection blocks. Test cables 

after termination and prior to cross-connection. 

2. Multimode Fiber Optic Cable: Perform end-to-end attenuation tests in 

accordance with ANSI/EIA/TIA-568-B.3 and ANSI/EIA/TIA-526-14A. 

E. Performance Testing: 

1. Perform Category 6 tests in accordance with ANSI/EIA/TIA-568-B.1 and 

ANSI/EIA/TIA-568-B.2. Test shall include the following: wire map, 

length, insertion loss, return loss, NEXT, PSNEXT, ELFEXT, PSELFEXT, 

propagation delay and delay skew. 

2. Fiber Optic Links: Perform end-to-end fiber optic cable link tests 

in accordance with ANSI/EIA/TIA-568-B.3. 

F. Total System Acceptance Test: The Contractor shall perform verification 

tests for UTP copper cabling system(s) and the multimode fiber optic 

cabling system(s) after the complete telecommunication distribution 

system and workstation outlet are installed. 

1. Voice Testing: Connect to the network interface device at the 

demarcation point. Go off-hook and receive dial tone from the LEC. 

If a test number is available, place and receive a local, long 

distance, and FTS telephone call. 

2. Data Testing: Connect to the network interface device at the 

demarcation point. Log onto the network to ensure proper connection 

to the network is achieved. 

3.3 TRAINING 

A. Furnish the services of a factory-trained engineer or technician for a 

total of two four hour classes to instruct designated Facility IRM 

personnel. Instruction shall include cross connection, corrective, and 

preventive maintenance of the System and equipment. 

B. Before the System can be accepted by the VA, this training must be 

accomplished. Training will be scheduled at the convenience of the 

Facilities Contracting Officer and Chief of Engineering Service. 
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3.4 GUARANTEE PERIOD OF SERVICE 

A. Contractor’s Responsibilities: 

1. The Contractor shall guarantee that all installed material and 

equipment will be free from defects, workmanship, and will remain so 

for a period of one year from date of final acceptance of the System 

by the VA. The Contractor shall provide OEM’s equipment warranty 

documents, to the RE (or Facility Contracting Officer if the 

Facility has taken procession of the building(s)), that certifies 

each item of equipment installed conforms to OEM published 

specifications. 

2. The Contractor's maintenance personnel shall have the ability to 

contact the Contractor and OEM for emergency maintenance and 

logistic assistance, remote diagnostic testing, and assistance in 

resolving technical problems at any time. The Contractor and OEM 

shall provide this contact capability at no additional cost to the 

VA. 

3. All Contractor installation, maintenance, and supervisor personnel 

shall be fully qualified by the OEM and must provide two (2) copies 

of current and qualified OEM training certificates and OEM 

certification upon request. 

4. Additionally, the Contractor shall accomplish the following minimum 

requirements during the one year guarantee period: 

a. Response Time: 

1) The RE (or facility Contracting Officer if the facility has 

taken possession of the building[s]) are the Contractor’s 

reporting and contact officials for the System trouble calls, 

during the guarantee period. 

2) A standard workweek is considered 8:00 A.M. to 5:00 P.M., 

Monday through Friday exclusive of Federal Holidays. 

3) The Contractor shall respond and correct on-site trouble 

calls, during the standard work week to: 

a) A routine trouble call within one working days of its 

report. A routine trouble is considered a trouble which 

causes a system outlet, station, or patch cord to be 

inoperable. 

b) An emergency trouble call within 6 hours of its report. An 

emergency trouble is considered a trouble which causes a 
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subsystem or distribution point to be inoperable at 

anytime. Additionally, the loss of a minimum of 50 station 

or system lines shall be deemed as this type of a trouble 

call. 

4) The Contractor shall respond on-site to a catastrophic trouble 

call within 4 hours of its report. A catastrophic trouble call 

is considered total system failure. 

a) If a system failure cannot be corrected within four hours 

(exclusive of the standard work time limits), the 

Contractor shall be responsible for providing alternate 

system CSS or TCO equipment, or cables. The alternate 

equipment and/or cables shall be operational within four 

hours after the four hour trouble shooting time. 

b) Routine or emergency trouble calls in critical emergency 

health care facilities (i.e., cardiac arrest, intensive 

care units, etc.) shall also be deemed as a catastrophic 

trouble call if so determined by the RE or Facility 

Director. The RE or Facility Contracting Officer shall 

notify the Contractor of this type of trouble call at the 

direction of the Facilities Director. 

b. Required on-site visits during the one year guarantee period 

1) The Contractor shall visit, on-site, for a minimum of eight 

hours, once every 12 weeks, during the guarantee period, to 

perform system preventive maintenance, equipment cleaning, and 

operational adjustments to maintain the System according the 

descriptions identified in this SPEC. 

a) The Contractor shall arrange all Facility visits with the 

RE or Facility Contracting Officer prior to performing the 

required maintenance visits. 

b) The Contractor in accordance with the OEM’s recommended 

practice and service intervals shall perform preventive 

maintenance during a non-busy time agreed to by the RE or 

Facility Contracting Officer and the Contractor. 

c) The preventive maintenance schedule, functions and reports 

shall be provided to and approved by the RE or Facility 

Contracting Officer. 
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2) The Contractor shall provide the RE or Facility Contracting 

Officer a type written report itemizing each deficiency found 

and the corrective action performed during each required visit 

or official reported trouble call. The Contractor shall 

provide the RE with sample copies of these reports for review 

and approval at the beginning of the Total System Acceptance 

Test. The following reports are the minimum required: 

a) Monthly Report: The Contractor shall provide a monthly 

summary all equipment and sub-systems serviced during this 

guarantee period to RE or Facilities Contracting Officer by 

the fifth working day after the end of each month. The 

report shall clearly and concisely describe the services 

rendered, parts replaced and repairs performed. The report 

shall prescribe anticipated future needs of the equipment 

and Systems for preventive and predictive maintenance 

b) Contractor Log: The Contractor shall maintain a separate 

log entry for each item of equipment and each sub-system of 

the System. The log shall list dates and times of all 

scheduled, routine, and emergency calls. Each emergency 

call shall be described with details of the nature and 

causes of emergency steps taken to rectify the situation 

and specific recommendations to avoid such conditions in 

the future. 

3) The RE or Facility Contracting Officer shall provide the 

Facility Engineering Officer, two (2) copies of actual reports 

for evaluation. 

a) The RE or Facility Contracting Officer shall ensure copies 

of these reports are entered into the System’s official 

acquisition documents. 

b) The Facilities Chief Engineer shall ensure copies of these 

reports are entered into the System’s official technical 

as-installed documents. 

B. Work Not Included: Maintenance and repair service shall not include the 

performance of any work due to improper use, accidents, other vendor, 

contractor, owner tampering or negligence, for which the Contractor is 

not directly responsible and does not control. The Contractor shall 

immediately notify the RE or Facility Contracting Officer in writing 
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upon the discovery of these incidents. The RE or Facility Contracting 

Officer will investigate all reported incidents and render findings 

concerning any Contractor’s responsibility. 

- - - E N D - - - 
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SECTION 27 51 16 

PUBLIC ADDRESS AND MASS NOTIFICATION SYSTEMS 

 
PART 1 - GENERAL 

1.1 SECTION SUMMARY 

A. Work covered by this document includes design, engineering, labor, 

material and products, equipment warranty and system guarantee, 

training and services for, and incidental to, the complete installation 

of new and fully operating National Fire Protection Association (NFPA) 

– Life Safety Code 101.3-2 (a) Labeled and (b) Listed Emergency Service 

Public Address System (PAS) and associated equipment (here-in-after 

referred to as the System) in approved locations indicated on the 

contract drawings. These items shall be tested and certified capable 

of receiving, distributing, interconnecting and supporting PAS 

communications signals generated local and remotely as detailed herein. 

B. Work shall be complete, Occupational Safety and Health Administration 

(OSHA), National Recognized Testing Labatory (NRTL – i.e. Underwriters 

Laboratory [UL]) Listed and Labeled; and VA Central Office (VACO), 

Telecommunications Voice Engineering (TVE 005OP3B) tested, certified 

and ready for operation. 

C. The System shall be delivered free of engineering, manufacturing, 

installation, and functional defects. It shall be designed, engineered 

and installed for ease of operation, maintenance, and testing. 

D. The term “provide”, as used herein, shall be defined as: designed, 

engineered, furnished, installed, certified, and tested, by the 

Contractor. 

E. Specification Order of Precedence: In the event of a conflict between 

the text of this document and the Project’s Contract Drawings outlined 

and/or cited herein; THE TEXT OF THIS DOCUMENT TAKES PRECEDENCE. 

HOWEVER, NOTHING IN THIS DOCUMENT WILL SUPERSEDE APPLICABLE EMERGENCY 

LAWS AND REGULATIONS, SPECIFICALLY NATIONAL AND/OR LOCAL LIFE AND 

PUBLIC SAFETY CODES. The Local Fire Marshall and/or VA Public Safety 

Officer are the only authorities that may modify this document’s 

EMERGENCY CODE COMPLIANCE REQUIREMENTS, on a case by case basis, in 

writing and confirmed by VA’s PM, RE and TVE-005OP3B. The VA PM is the 

only approving authority for other amendments to this document that may 

be granted, on a case by case basis, in writhing with technical 
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concurrencies by VA’s RE, TVE-005OP3B and identified Facility Project 

Personnel. 

F. The Original Equipment Manufacturer (OEM) and Contractor shall ensure 

that all management, sales, engineering and installation personnel have 

read and understand the requirements of this specification before the 

system is designed, engineered, delivered and provided. The Contractor 

shall furnish a written statement attesting this requirement as a part 

of the technical submittal that includes each name and certification, 

including the OEMs. 

1.2 RELATED SECTIONS 

A. 01 33 23 – Shop Drawings, Product Data and Samples. 

B. 07 84 00 – Firestopping. 

C. 26 05 21 – Low – Voltage Electrical Power Conductors and Cables (600 

Volts and Below). 

D. 27 05 11 – Requirements for Communications Installations. 

E. 27 05 33 – Raceways and Boxes for Communications Systems. 

F. 27 11 00 – Communications Cabling Interface and Equipment Rooms 

Fittings. 

G. 27 15 00 – Horizontal and Vertical Communications Cabling Equipment and 

Systems. 

1.3 DEFINITIONS 

A. Provide: Design, engineer, furnish, install, connect complete, test, 

certify and guarantee. 

B. Work: Materials furnished and completely installed. 

C. Review of contract drawings: A service by the engineer to reduce the 

possibility of materials being ordered which do not comply with 

contract documents. The engineer's review shall not relieve the 

Contractor of responsibility for dimensions or compliance with the 

contract documents. The reviewer's failure to detect an error does not 

constitute permission for the Contractor to proceed in error. 

D. Headquarters Technical Review, for National and VA communications and 

security, codes, frequency licensing, standards, guidelines compliance: 

Office of Telecommunications 

Special Communications Team (005OP2B) 

1335 East West Highway – 3rd Floor 

Silver Spring, Maryland 20910 
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(O) 301-734-0350, (F) 301-734-0360 

1.4 REFERENCES 

A. The installation shall comply fully with all governing authorities, 

laws and ordinances, regulations, codes and standards, including, but 

not limited to: 

1. United States Federal Law: 

a. Departments of: 

1) Commerce, Consolidated Federal Regulations (CFR), Title 15 – 

Under the Information Technology Management Reform Act (Public 

Law 104-106), the Secretary of Commerce approves standards and 

guidelines that are developed by the: 

a) Chapter II, National Institute of Standards Technology 

(NIST – formerly the National Bureau of Standards). Under 

Section 5131 of the Information Technology Management 

Reform Act of 1996 and the Federal Information Security 

Management Act of 2002 (Public Law 107-347), NIST develops 

– Federal Information Processing Standards Publication 

(FIPS) 140-2—Security Requirements for Cryptographic 

Modules. 

b) Chapter XXIII, National Telecommunications and Information 

Administration (NTIA – aka ‘Red Book’) Chapter 7.8 / 9; 

CFR, Title 47 Federal communications Commission (FCC) Part 

15, Radio Frequency Restriction of Use and Compliance in 

“Safety of Life” Functions & Locations 

2) FCC - Communications Act of 1934, as amended, CFR, Title 47 – 

Telecommunications, in addition to Part 15 – Restrictions of 

use for Part 15 listed Radio Equipment in Safety of Life / 

Emergency Functions / Equipment/ Locations (also see CFR, 

Title 15 – Department of Commerce, Chapter XXIII – NTIA): 

a) Part 15 – Restrictions of use for Part 15 listed Radio 

Equipment in Safety of Life / Emergency Functions / 

Equipment/Locations. 

b) Part 58 – Television Broadcast Service. 

c) Part 90 – Rules and Regulations, Appendix C. 

d) Form 854 – Antenna Structure Registration. 

3) Health, (Public Law 96-88), CFR, Title 42, Chapter IV Health & 

Human Services, CFR, Title 46, Subpart 1395(a)(b) JCAHO “a 
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hospital that meets JCAHO accreditation is deemed to meet the 

Medicare conditions of Participation by meeting Federal 

Directives:” 

a) All guidelines for Life, Personal and Public Safety; and, 

Essential and Emergency Communications. 

4) Labor, CFR, Title 29, Part 1910, Chapter XVII - Occupational 

Safety and Health Administration (OSHA), Occupational Safety 

and Health Standard: 

a) Subpart 7 - Definition and requirements (for a NRTL – 15 

Labatory’s, for complete list, contact 

(http://www.osha.gov/dts/otpca/nrtl/faq_nrtl.html): 

1) UL: 

a) 44-02 – Standard for Thermoset-Insulated Wires and 

Cables. 

b) 65 – Standard for Wired Cabinets. 

c) 83-03 – Standard for Thermoplastic-Insulated Wires 

and Cables. 

d) 467-01 – Standard for Electrical Grounding and 

Bonding Equipment 

e) 468 – Standard for Grounding and Bonding Equipment. 

f) 486A-01 – Standard for Wire Connectors and Soldering 

Lugs for Use with Copper Conductors 

g) 486C-02 – Standard for Splicing Wire Connectors. 

h) 486D-02 – Standard for Insulated Wire Connector 

Systems for Underground Use or in Damp or Wet 

Locations. 

i) 486E-00 – Standard for Equipment Wiring Terminals for 

Use with Aluminum and/or Copper Conductors. 

j) 493-01 – Standard for Thermoplastic-Insulated 

Underground Feeder and Branch Circuit Cable. 

k) 514B-02 – Standard for Fittings for Cable and 

Conduit. 

l) 1069 – Hospital Signaling and Nurse Call Equipment. 

m) 1333 – Vertical (Riser) Fire Rating. 

n) 1449 – Standard for Transient Voltage Surge 

Suppressors. 

o) 1479-03 – Standard for Fire Tests of Through- 
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Penetration Fire Stops. 

p) 1863 – Standard for Safety, Communications Circuits 

Accessories. 

q) 2024 – Standard for Optical Fiber Raceways. 

r) 60950-1/2 – Information Technology Equipment – 

Safety. 

2) Canadian Standards Association (CSA): same tests as for 

UL. 

3) Communications Certifications Labatory (CCL): same tests 

as for UL. 

4) Intertek Testing Services NA, Inc. (ITSNA formerly 

Edison Testing Labatory [ETL]): same tests as for UL. 

b) Subpart 35 – Compliance with NFPA 101 – Life Safety Code. 

c)  Subpart 36 - Design and construction requirements for exit 

routes. 

d) Subpart 268 - Telecommunications. 

e)  Subpart 305 - Wiring methods, components, and equipment 

for general use. 

5) Department of Transportation, CFR, Title 49 (Public Law 89- 

670), Part 1, Subpart C – Federal Aviation Administration 

(FAA): 

a) Standards AC 110/460-ID & AC 707 / 460-2E – Advisory 

Circulars for Construction of Antenna Towers. 

b) Forms 7450 and 7460-2 – Antenna Construction Registration. 

6) Veterans Affairs (Public Law No. 100-527), CFR, Title 38, 

Volumes I & II: 

a) Office of Telecommunications: 

1) Handbook 6100 – Telecommunications. 

a) Spectrum Management FCC & NTIA Radio Frequency 

Compliance and Licensing Program. 

b) Special Communications Proof of Performance Testing, 

VACO Compliance and Life Safety Certification(s). 

b) Office of Cyber and Information Security (OCIS): 

1) Handbook 6500 - Information Security Program. 

2) Wireless and Handheld Device Security Guideline Version 

3.2, August 15, 2005. 
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c) VA’s National Center for Patient Safety – Veterans Health 

Administration Warning System, Failure of Medical Alarm 

Systems using Paging Technology to Notify Clinical Staff, 

July 2004. 

d) VA’s Center for Engineering Occupational Safety and Health, 

concurrence with warning identified in VA Directive 7700. 

e) Office of Construction and Facilities Management (CFM): 

1) Master Construction Specifications (PG-18-1). 

2) Standard Detail and CAD Standards (PG-18-4). 

3) Equipment Guide List (PG-18-5. 

4) Electrical Design Manual for VA Facilities (PG 18-10), 

Articles 7 & 8. 

5) Minimum Requirements of A/E Submissions (PG 18-15): 

a) Volume B, Major New Facilities, Major Additions; and 

Major Renovations, Article VI, Paragraph B. 

b) Volume C - Minor and NRM Projects, Article III, 

Paragraph S. 

c) Volume E - Request for Proposals Design/Build 

Projects, Article II, Paragraph F. 

6) Mission Critical Facilities Design Manual (Final Draft – 

2007). 

7) Life Safety Protected Design Manual (Final Draft – 

2007). 

8) Solicitation for Offerors (SFO) for Lease Based Clinics 

– (05-2009). 

b. Federal Specifications (Fed. Specs.): 

1) A-A-59544-00 - Cable and Wire, Electrical (Power, Fixed 

Installation). 

2. United States National Codes: 

a. American Institute of Architects (AIA): Guidelines for Healthcare 

Facilities. 

b. American National Standards Institute/Electronic Industries 

Association/Telecommunications Industry Association 

(ANSI/EIA/TIA): 

1) 568-B - Commercial Building Telecommunications Wiring 

Standards: 

a) B-1 – General Requirements. 

 
  



 

 

275116 - PUBLIC ADDRESS AND MASS 

NOTIFICATION SYSTEMS 

Page 7 of 54 
 

b) B-2 – Balanced twisted-pair cable systems. 

c) B-3 - Fiber optic cable systems. 

2) 569 - Commercial Building Standard for Telecommunications 

Pathways and Spaces. 

3) 606 – Administration Standard for the Telecommunications 

Infrastructure of Communications Buildings. 

4) 607 – Commercial Building Grounding and Bonding Requirements 

for Telecommunications. 

5) REC 127-49 – Power Supplies. 

6) RS 160-51 – Sound systems. 

7) RS 270 – Tools, Crimping, Solderless Wiring Devices, 

Recommended Procedures for User Certification. 

8) SE 101-A49 – Amplifier for Sound Equipment 

9) SE 103-49 – Speakers for Sound Equipment 

c. American Society of Mechanical Engineers (ASME): 

1) Standard 17.4 – Guide for Emergency Personnel. 

2) Standard 17.5 – Elevator & Escalator Equipment (prohibition of 

installing non-elevator equipment in Elevator Equipment Room / 

Mechanical Penthouse). 

d. American Society of Testing Material (ASTM): 

1) D2301-04 - Standard Specification for Vinyl Chloride Plastic 

Pressure Sensitive Electrical Insulating Tape. 

e. Building Industries Communications Services Installation (BICSI): 

1) All standards for smart building wiring, connections and 

devices for commercial and medical facilities. 

2) Structured Building Cable Topologies. 

3) In consort with ANSI/EIA/TIA. 

f. Institute of Electrical and Electronics Engineers (IEEE): 

1) SO/TR 21730:2007 - Use of mobile wireless communication and 

computing technology in healthcare facilities - 

Recommendations for electromagnetic compatibility (management 

of unintentional electromagnetic interference) with medical 

devices. 

2) 0739-5175/08/©2008 IEEE – Medical Grade – Mission Critical – 

Wireless Networks. 

3) C62.41 – Surge Voltages in Low-Voltage AC Power Circuits. 
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g. NFPA: 

1) 70 - National Electrical Code (current date of issue) – 

Articles 517, 645 & 800. 

2) 75 - Standard for Protection of Electronic Computer Data- 

Processing Equipment. 

3) 77 – Recommended Practice on Static Electricity. 

4) 99 - Healthcare Facilities. 

5) 101 - Life Safety Code. 

6) 1600 – Disaster Management, Chapter 5.9 – Communications and 

Warning 

3. Local Town, City and/or County Codes. 

4. Accreditation Organization(s): 

a. Joint Commission on Accreditation of Hospitals Organization 

(JCAHO) – Section VI, Part 3a – Operating Features. 

1.5 QUALIFICATIONS 

A. The OEM shall have had experience with three (3) or more installations 

of systems of comparable size and complexity with regards to type and 

design as specified herein. Each of these installations shall have 

performed satisfactorily for at least one (1) year after final 

acceptance by the user. Include the names, locations and point of 

contact for these installations as a part of the submittal. 

B. The Contractor shall submit certified documentation that they have been 

an authorized distributor and service organization for the OEM for a 

minimum of three (3) years. The Contractor shall be authorized by the 

OEM to pass thru the OEM’s warranty of the installed equipment to VA. 

In addition, the OEM and Contractor shall accept complete 

responsibility for the design, installation, certification, operation, 

and physical support for the System. This documentation, along with 

the System Contractor and OEM certifications must be provided in 

writing as part of the Contractor’s Technical submittal. 

C. The Contractor’s Communications Technicians assigned to the System 

shall be fully trained, qualified, and certified by the OEM on the 

engineering, installation, operation, and testing of the System. The 

Contractor shall provide formal written evidence of current OEM 

certification(s) for the installer(s) as a part of the submittal or to 

the RE before being allowed to commence work on the System. 
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D. The Contractor shall display all applicable national, state and local 

licenses. 

E. The Contractor shall submit copy (s) of Certificate of successful 

completion of OEM’s installation/training school for installing 

technicians of the System’s PA equipment being proposed. 

1.6 CODES AND PERMITS 

A. Provide all necessary permits and schedule all inspections as 

identified in the contract’s milestone chart, so that the system is 

proof of performance tested and ready for operation on a date directed 

by the Owner. 

B. The contractor is responsible to adhere to all codes described herein 

and associated contractual, state and local codes. 

C. The Contractor shall display all applicable national, state and local 

licenses and permits. 

1.7 SCHEDULING 

A. After the award of contract, the Contractor shall prepare a detailed 

schedule (aka milestone chart) using “Microsoft Project” software or 

equivalent. The Contractor Project Schedule (CPS) shall indicate 

detailed activities for the projected life of the project. The CPS 

shall consist of detailed activities and their restraining 

relationships. It will also detail manpower usage throughout the 

project. 

B. It is the responsibility of the Contractor to coordinate all work with 

the other trades for scheduling, rough-in, and finishing all work 

specified. The owner will not be liable for any additional costs due 

to missed dates or poor coordination of the supplying contractor with 

other trades. 

1.8 REVIEW OF CONTRACT DRAWINGS AND EQUIPMENT DATA SUBMITTALS 

(Note: The Contractor is encouraged, but not required, to submit 

separate technical submittal(s) outlining alternate technical 

approach(s) to the system requirements stated here-in as long as each 

alternate technical document(s) is complete, separate, and submitted in 

precisely the same manner as outlined herein. VA will review and rate 

each received alternate submittal, which follows this requirement, in 

exactly the same procedure as outlined herein. Partial, add-on, or 

addenda type alternates will not be accepted or reviewed.) 
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A. Submit at one time within 10 days of contract awarding, drawings and 

product data on all proposed equipment and system. Check for 

compliance with contract documents and certify compliance with 

Contractor's "APPROVED" stamp and signature. 

B. Support all submittals with descriptive materials, i.e., catalog 

sheets, product data sheets, diagrams, and charts published by the 

manufacturer. These materials shall show conformance to specification 

and drawing requirements. 

C. Where multiple products are listed on a single cut-sheet, circle or 

highlight the one that you propose to use. Provide a complete and 

through equipment list of equipment expected to be installed in the 

system, with spares, as a part of the submittal. Special 

Communications (TVE-005OP3B) will not review any submittal that does 

not have this list. 

D. Provide four (4) copies to the PM for technical review. The PM will 

provide a copy to the offices identified in Paragraph 1.3.C & D, at a 

minimum for compliance review as described herein where each 

responsible individual(s) shall respond to the PM within 10 days of 

receipt of their acceptance or rejection of the submittal(s). 

E. Provide interconnection methods, conduit (where not already installed), 

junction boxes (J-Boxes), cable, interface fixtures and equipment lists 

for the: ENR(s) ( aka DMARC), TER, TCR, MCR, MCOR, PCR, ECR, Stacked 

Telecommunications Rooms (STR), Nurses Stations (NS), Head End Room 

(HER), Head End Cabinet (HEC), Head End Interface Cabinet (HEIC) and 

approved TCO locations Telecommunications Infrastructure Plant (TIP) 

interface distribution layout drawing, as they are to be installed and 

interconnected to teach other (REFER TO APPENDIX B – SUGGESTED 

TELECOMMUNI-CAITONS ONE LINE TOPOLOGY pull-out drawing). 

F. Headend and each interface distribution cabinet layout drawing, as they 

are expected to be installed. 

G. Equipment OEM technical literature detailing the electrical and 

technical characteristics of each item of equipment to be furnished. 

H. Engineering drawings of the System, showing calculated of expected 

signal levels at the headend input and output, each input and output 

distribution point, and signal level at each telecommunications outlet. 

I. Surveys Required as a Part of The Technical Submittal:  
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1. The Contractor shall provide the following System survey(s) that 

depict various system features and capacities required in addition 

to the on-site survey requirements described herein. Each survey 

shall be in writing and contain the following information (the 

formats are suggestions and may be used for the initial Technical 

Submittal Survey requirements), as a minimum: 

a. PA Cable System Design Plan: 

1) An OEM and contractor designed functioning PA System cable 

plan to populate the entire TIP empty conduit/pathway 

distribution systems provided as a part of Specification 27 11 

00 shall be provided as a part of the technical proposal. A 

specific functioning PA: cable, interfaces, J-boxes and back 

boxes shall coincide with the total growth items as described 

herein. It is the Contractor’s responsibility to provide the 

Systems’ entire PA cable and accessory requirements and 

engineer a functioning PA distribution system and equipment 

requirement plan of the following paragraph(s), at a minimum: 

2) The required PA Equipment Locations: 
 

EQUIPPED ITEM CAPACITY GROWTH 

Master Control Stations   

Telephone Operators Room   

Other   

Zone Amplifiers   

All Call (complete Zone 1)   

Admissions (Zone 2)   

Entrance (Zone 2a)   

Clinics (Zone 4)   

Supervisory Panel(s)   

Trouble Panel(s)   

Locations   

Speakers   

Overhead   

Locations   

Other   

   

Other   
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Outside   

Locations   

Other   

   

Horn   

Locations   

Other   

   

Power Supply(s)   

Location   

Other   

Radio Paging Access (when pre- 

approved by TVE- 

005OP3B) 

  

Wireless Access (when pre-approved 

by TVE-005OP3B) 

  

Maintenance/Programming Console   

Location(s)   

Other   

 
3) The required PA Cable Plant/Connections: 

The Contractor shall clearly and fully indicate this category 

for each item identified herein as a part of the technical 

submittal. For this purpose, the following definitions and 

sample connections are provided to detail the system’s 

capability: 

EQUIPPED ITEM CAPACITY GROWTH 

Central Control Cabinet/Equipment   

Location   

Power Supply(s)   

UPS(s)   

Essential Electrical Power 

Panel(s) 

  

Other   

Cable Plant   

Supply to Locations Identified 

herein 
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Speaker Locations   

Remote Locations   

Telephone Operator Room   

Police Control Room   

Other   

Maintenance/Program Console   

Location(s)   

Other   

LAN (Local Facility) 

Access/Equipment/Location (when pre- 

approved by TVE-005OP3B) 

  

Wireless Access/Equipment/Location 

(when pre-approved by TVE-005OP3B) 

  

Other   

1.9 PROJECT RECORD DOCUMENTS (AS BUILTS) 

A. Throughout progress of the Work, maintain an accurate record of changes 

in Contract Documents. Upon completion of Work, transfer recorded 

changes to a set of Project Record Documents. 

B. The floorplans shall be marked in pen to include the following: 

1. All device locations with UL labels affixed. 

2. Conduit locations. 

3. Head-end equipment and specific location. 

4. Each interface and equipment specific location. 

5. Facility Entrance (aka DEMARC) Room(s) interface equipment and 

location(s). 

6. Telephone Equipment Room (TER) interface equipment and specific 

location. 

7. Main Computer Room (MCR) interface equipment and specific location. 

8. Police Control Room (PCR) interface equipment and specific location. 

9. Engineering Control Room (ECR) interface equipment and specific 

location 

10. Telecommunication Outlet (s –TCO) equipment and specific location 

11. TIP Wiring diagram(s). 

12. Warranty certificate. 

13. System test results. 

14. System Completion Document(s) or MOU. 
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1.10 WARRANTIES / GUARANTY 

A. The Contractor shall warrant the installation to be free from defect in 

material and workmanship for a period of two (2) years from the date of 

acceptance of the project by the owner. The Contractor shall agree to 

remedy covered defects within four (4) hours of notification of major 

failures or within twenty-four (24) hours of notification for 

individual station related problems. 

B. The Contractor shall agree to grantee the system according to the 

guidelines outlined in Article 4 herein. 

1.11 USE OF THE SITE 

A. Use of the site shall be at the GC’s direction. 

B. Coordinate with the GC for lay-down areas for product storage and 

administration areas. 

C. Coordinate work with the GC and their sub-contractors. 

D. Access to buildings wherein the work is performed shall be directed by 

the GC. 

1.12 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will 

prevent damage, deterioration, and loss, including theft. 

B. Store products in original containers. 

C. Coordinate with the GC for product storage. There may be little or no 

storage space available on site. Plan to potentially store materials 

off site. 

D. Do not install damaged products. Remove damaged products from the site 

and replaced with new product at no cost to the Owner. 

1.13 PROJECT CLOSE-OUT 

A. Prior to final inspection and acceptance of the work, remove all 

debris, rubbish, waste material, tools, construction equipment, 

machinery and surplus materials from the project site and thoroughly 

clean your work area. 

B. Before the project closeout date, the Contractor shall submit: 

1. Warranty certificate. 

2. Evidence of compliance with requirements of governing authorities 

such as the Low Voltage Certificate of Inspection. 

3. Project record documents. 

4. Instruction manuals and software that is a part of the system. 
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C. Contractor shall submit written notice that: 

1. Contract Documents have been reviewed. 

2. Project has been inspected for compliance with contract. 

3. Work has been completed in accordance with the contract. 

PART 2 – PRODUCTS / FUNCTIONAL REQUIREMENTS 
 

2.0  GENERAL REQUIREMENTS FOR EQUIPMENT AND MATERIALS 

 A. Furnish and install a complete and fully functional and operable Nurse 

Call System for each location shown on the contract drawings and TCOs 

  WHOSE EMPTY CONDUIT SYSTEM WAS PROVIDED AS A PART OF SPECIFICATION 27 

  11 00. 

 B. Coordinate features and select interface components to form an 

  integrated PA system. Match components and interconnections between 

the systems for optimum performance of specified functions. 

 C. Expansion Capability: The PA equipment interfaces and cables shall be 

  able to increase number of enunciation points in the future by a 

  minimum of 50 percent (%) above those indicated without adding any 

  

D. 

internal or external components or main trunk cable conductors. 

Equipment: Active electronic type shall use solid-state components, 

  fully rated for continuous duty unless otherwise indicated. Select 

  equipment for normal operation on input power usually supplied between 

  110 to 130 VAC, 60 Hz. 

 E. Meet all FCC requirements regarding low radiation and/or interference 

of RF signal(s). The system shall be designed to prevent direct pickup 

  of signals from within and outside the building structure. 

 F. Weather/Water Proof Equipment: Listed and labeled by an OSHA certified 

  National Recognized Testing Labatory (NRTL – i.e. UL) for duty outdoors 

  

G. 

or in damp locations. 

Deliver a fully functioning and operable PA in the specific locations 

  shown on the drawings. 

2.1  SYSTEM DESCRIPTION 

 A. System hardware shall consist of a standalone (separate) PA 

  communications network comprised of amplifiers, mixers, speakers, 

  volume controls, test sets, telephone private branch exchange (PBX) 

  interface equipment, equipment cabinets/racks, wiring and other options 

such as, sub zoning in addition to “all call” functions, computer 

  interfaces, printer interfaces and wireless network interfaces, (when 

  specifically approved by 005OP3B and VA Headquarters Spectrum 
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Management 005OP2B – herein after referred to as 005OP2B) as shown on 

drawings. All necessary equipment required to meet the intent of these 

specifications, whether or not enumerated within these specifications, 

shall be supplied and installed to provide a complete and operating 

nurse/patient communications network. 

B. Systems firmware shall be the product of a reputable firmware OEM of 

record with a proven history of product reliability and sole control 

over all source code. Manufacturer shall provide, free of charge, 

product firmware/software upgrades for a period of two (2) years from 

date of acceptance by VA for any product feature enhancements. System 

configuration programming changes shall not require any exchange of 

parts and shall be capable of being executed remotely via a modem 

connection (when specifically approved first by 005OP3B). 

C. The PA Head End Equipment shall be located in Telecommunications 

PBX/Telephone Room. The PA shall provide zoned, one-way voice paging 

through distributed, ceiling mounted loudspeakers. Voice input into the 

PA shall be by zone using the telephone system. The Nurse Call / Code 

Blue System may interface the PA system when specifically approved by 

VA Headquarters 005OP3B during the project approval process prior to 

contract bidding. 

D. The System shall utilize microprocessor components for all signaling 

and programming circuits and functions. Self contained or on board 

system program memory shall be non-volatile and protected from erasure 

from power outages for a minimum of 24 hours. 

E. Provide a backup battery or a UPS for the System to allow normal 

operation and function (as if there was no AC power failure) in the 

event of an AC power failure or during input power fluctuations for a 

minimum of two (2) Hours. 

F. The System is defined as Emergency Service and the Code Blue functions 

is defined as Life Safety/Support by NFPA (re Part 1.1.A) and so 

evaluated by JCAHCO. Therefore, the system shall have a minimum of two 

(2) additional remote enunciation points in order to satisfy NFPA’s 

Life Safety Code 101 where each enunciation point shall fully function 

independent of the Facility’s PBX. 

a. One (1) global (aka “all call”) hard wired zone shall be provided 

that connects to every system speaker. 
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b. There shall be 4 hard-wired sub-zones designated as follows: 

1) Department A. 

2) Department B. 

3) Department C. 

4) Department D. 

5) The System shall have a minimum of three (3), unused zones. 

2. The System shall allow voice pages to be made within a single zone, 

across programmed multiple zones or a global page (all zones) by 

using preset codes entered into the keypad of any telephone 

instrument attached to the PBX. 

G. The System shall interface with the Facility’s existing PAS so that a 

global page (aka “all call” page) is communicated to the existing PAS 

and the new System of this project. Arrangements for interconnection 

of the System and the telephone system(s) shall be coordinated with the 

owner and the PBX provider. 

H. The system shall be designed to provide continuous electrical 

supervision of the complete and entire system (i.e. light bulbs, wires, 

contact switch connections, master control stations, wall stations, 

circuit boards, data, audio, and communication busses, main and UPS 

power, etc.). All alarm initiating and signaling circuits shall be 

supervised for open circuits, short circuits, and system grounds. Main 

and UPS power circuits shall be supervised for a change in state (i.e. 

primary to backup, low battery, UPS on line, etc.). When an open, short 

or ground occurs in any system circuit, an audible and visual fault 

alarm signal shall be initiated at the main supervisory panel, nurse 

control station and all remote amplifier locations. 

I. When the System is approved to connect to a separate communications 

system (i.e. LAN, WAN, Telephone, Nurse Call, radio raging, wireless 

systems, etc) the connection point shall be at one location and shall 

meet the following minimum requirements for each hard wired connection 

(note each wireless system connection MUST BE APPROVED PRIOR TO 

CONTRACT BID BY VA HEADQUARTERS 005OP3B AND 005OP2B): 

1. UL 60950-1/2. 

2. FIPS 142. 

3. FCC Part 15 Listed Radio Equipment is not allowed. 
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J. All passive distribution equipment shall meet or exceed -80 dB 

radiation shielding (aka RFI) shielding specifications and be provided 

with screw type audio connectors. 

K. All equipment face plates utilized in the system shall be stainless 

steel, anodized aluminum or UL approved cycolac plastic for the areas 

where provided. 

L. All trunk, branch, and interconnecting cables and unused equipment 

ports or taps shall be terminated with proper terminating resistors 

designed for RF, audio and digital cable systems without adapters. 

M. Noise filters and surge protectors shall be provided for each equipment 

interface cabinet, headend cabinet, control console and local and 

remote amplifier locations to insure protection from input primary AC 

power surges and to insure noise glitches are not induced into low 

voltage data circuits. 

N. Plug-in connectors shall be provided to connect all equipment, except 

coaxial cables and RF transmission line interface points. Coaxial cable 

distribution points and RF transmission lines shall use coaxial cable 

connections recommended by the cable OEM and approved by the system 

OEM. Base band cable systems shall utilize barrier terminal screw type 

connectors, at a minimum. As an alternate, crimp type connectors 

installed with a ratchet type installation tool are acceptable provided 

the cable dress, pairs, shielding, grounding, connections and labeling 

are the same as the barrier terminal strip connectors. Tape of any 

type, wire nuts or solder type connections are unacceptable and will 

not be approved. 

O. Audio Level Processing: The control equipment shall consist of audio 

mixer(s), volume limiter(s) and/or compressor(s), and power 

amplifier(s) to process, adjust, equalize, isolate, filter, and amplify 

each audio channel for each sub-zone in the system and distribute them 

into the System’s RF interfacing distribution trunks and amplification 

circuits. It is acceptable to use identified Telephone System cable 

pairs designated for Two-Way Radio interface and control use or 

identified as spare telephone cable pairs by the Facility’s Telephone 

System Contractor. The use of telephone cable to distribute RF signals, 

carrying system or sub-system AC or DC voltage is not acceptable and 

will not be approved. Additionally, each control location shall be 

provided with the equipment required to insure the system can produce 
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its designed audio channel capacity at each speaker identified on the 

contract drawings. The Contractor shall provide: a spare set of 

telephone paging modules as recommended by the OEM (as a minimum 

provide one spare module for each installed module); one spare audio 

power amplifier, one spare audio mixer, one spare audio volume limiter 

and/or compressor, and one spare audio automatic gain adjusting device, 

and minimum RF equipment recommended by the OEM. 

P. Contractor is responsible for pricing all accessories and miscellaneous 

equipment required to form a complete and operating system. Unless 

otherwise noted in this Part, equipment quantities shall be as 

indicated on the drawings. 

2.2 SYSTEM PRFORMANCE: 

A. At a minimum, each distribution, interconnection, interface, 

terminating point and TCO shall be capable of supporting the Facility’s 

PA system voice and data service as follows: 

1. Shall be compliant with and not degrade the operating parameters of 

the Public Switched Telephone Network (PSTN) and the Federal 

Telecommunications System (FTS) at each PSTN and FTS interface, 

interconnection and terminating locations in the TERs. 

2. Audio Input: The signal level of each audio input channel at each 

input point shall be a MINIMUM of zero decibels measured (dBm), 

+0.10 dBm across 150 Ohms, balanced. 

3. Audio Output: The audio signal level at each speaker shall be a 

MINIMUM of +0.25 Watt (W) and a maximum of +20 W, 600 Ohms balanced 

impedance, on a 70.7 V audio distribution line Contractor to 

determine and set each speaker’s proper audio signal level (top) 

based on speaker location and the ambient noise level in speaker 

coverage area. 

4. The system shall meet the following MINIMUM parameters at each 

speaker: 

a. Cross Modulation: -46 dB 

b. Hum Modulation: -55 dB 

c. Isolation (outlet-outlet): 24 dB 

d. Impedance: 

1) Distribution: 600 Ohm balanced @ 70.7 V audio line level. 

2) Speaker: Selectable, as required. 
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e. Audio Gain: 10 dB minimum @ mid-range measured with a sound 

pressure level meter (SPL) 

f. Signal to noise (S/N) ratio: 35 dB, minimum 

B. Audio Level Processing: The head-end equipment shall consist of audio 

mixer(s), volume limiter(s) and/or compressor(s), and power 

amplifier(s) to process, adjust, equalize, isolate, filter, and amplify 

each audio channel for each zone or sub-zone in the system and 

distribute them into the system’s distribution trunks. It is acceptable 

to use identified telephone system cable pairs designated for PA use or 

identified as spare telephone cable pairs by the Facility’s Telephone 

System Contractor. 

1.  THE USE OF TELEPHONE CABLE TO DISTRIBUTE PA SIGNALS CARRYING AC OR 

DC VOLTAGE IS NOT ACCEPTABLE AND WILL NOT BE APPROVED. 

2. Additionally, each remote location shall be provided with the 

equipment required to ensure the system supervision and designed 

audio channel capacity at each speaker identified on the contract 

drawings. 

2.3 MANUFACTURERS 

A. The products specified shall be new, FCC and UL Listed, labeled and 

produced by OEM of record. An OEM of record shall be defined as a 

company whose main occupation is the manufacture for sale of the items 

of equipment supplied and which: 

1. Maintains a stock of replacement parts for the item submitted, 

2. Maintains engineering drawings, specifications, and operating 

manuals for the items submitted, and 

3. Has published and distributed descriptive literature and equipment 

specifications on the items of equipment submitted at least 30 days 

prior to the Invitation for Bid (IFB). 

B. Specifications contained herein as set forth in this document detail 

the salient operating and performance characteristics of equipment in 

order for VA to distinguish acceptable items of equipment from 

unacceptable items of equipment. When an item of equipment is offered 

or furnished for which there is a specification contained herein, the 

item of equipment offered or furnished shall meet or exceed the 

specification for that item of equipment. 
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C. Equipment Standards and Testing: 

1. The System has been defined herein as connected to systems 

identified as an Emergency performing Public Safety Support 

Functions. Therefore, at a minimum, the system shall conform to all 

aforementioned National and/or Local Public and Life Safety Codes 

(which ever are the more stringent), NFPA, NEC, this specification, 

JCAHCO Life Safety Accreditation requirements, and the OEM 

recommendations, instructions, and guidelines. 

2. All supplies and materials shall be listed, labeled or certified by 

UL or a nationally recognized testing laboratory (NRTL) where such 

standards have been established for the supplies, materials or 

equipment. 

3. The provided equipment required by the System design and approved 

technical submittal must conform with each UL standard in effect for 

the equipment, as of the date of the technical submittal (or the 

date when the RE approved system equipment necessary to be replaced) 

was technically reviewed and approved by VA. Where a UL standard is 

in existence for equipment to be used in completion of this 

contract, the equipment must bear the approved UL seal. 

4. Each item of electronic equipment to be provided under this contract 

must bear the approved UL seal or the seal of the testing laboratory 

that warrants the equipment has been tested in accordance with, and 

conforms to the specified standards. The placement of the UL Seal 

shall be a permanent part of the electronic equipment that is not 

capable of being transportable from one equipment item to another. 

2.4 PRODUCTS 

A. General. 

1. Contractor is responsible for pricing all accessories and 

miscellaneous equipment required to form a complete and operating 

system. The equipment quantities provided herein shall be as 

indicated on the drawings with the exception of the indicated spare 

equipment. 

2. Each cabinet shall be provided with internal and external items to 

maintain a neat and orderly system of equipment, wire, cable and 

conduit connections and routing. 
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3. Contractor Furnished Equipment List (CFEs): 

a. The Contractor is required to provide a list of the CFE equipment 

to be furnished. The quantity, make and model number of each 

item is required.  Select the required equipment items quantities 

that will satisfy the needs of the system as described herein and 

with the OEM’s concurrence applied to the list(s), in writing. 

b. The following equipment items are the minimum requirements of VA 

to provide an acceptable system described herein: 

 

 

Item Quantity Unit 

 

1. As required Interface Panel(s) 

1.a As required Electrical Supervision 

 

1.a.1. 

 

As 

 

required 

Trouble Enunciator 

Equipment Back Box(s) 

1.a.2. As required Telephone Access Equipment 

1.a.3. As required Radio Paging Access Equipment 

1.a.3.a. As required Radio Pager Equipment 

1.a.4. As required Wireless Access Equipment 

1.a.5. As required Personal Communicator 

 

2. 

 

As 

 

required 

Equipment 

Lightning Arrestor 

3. As required Head End Equipment Locations 

3.a As required Cabinet(s) 

3.a.1. As required AC Power Conditioner & Filter 

3.a.2. As required AC Power Strip 

3.a.3. As required UPS 

3.a.3.a As required Main Power Amplifiers 

3.a.3.b As required Remote Power Amplifiers 

3.a.3.c As required Distributed Amplifiers (When 

 

3.a.4. 

 

As 

 

required 

Approved) 

Interconnecting wire Cable(s) 

3.a.4.a As required Wire Cable Connector(s) 

3.a.4.b As required Wire Cable Terminator(s) 

3.a.4.c As required Wire Management System 

3.b. As required Head End Function(s) 

4. As required Distribution System(s) 

4.a As required Equipment Back Box(s) 

4.a.1. As required Speakers 

4.a.1.a As required Overhead 

4.a.1.b As required Horn 

4.a.1.c As required Outside 

4.a.1.d As required Speaker w/ Microphone 

5.a. As required Spare Items 

6. As required Mental Health Unit 

6.a. As required Interface Panel(s) 

7. As required Blind Rehabilitation Unit 
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B. ENT (aka DEMARC) Room(s): 

Refer to CFM Physical Security Manual (07-2007) for VA Facilities, 

Chapters 9.3 & 1) and PG 18-10, EDM, Chapters 7- Table 7-1, 8 & 

Appendix B, Telecommunications One Line Topology for specific Room and 

TIP Connection Requirements. 

C. TER, TCR, TR, SCC, PCR, STR, HER Rooms and Equipment: 

Refer to CFM Physical Security Manual (07-2007) for VA Facilities, 

Chapters 9.3 & 1) and PG 18-10, EDM, Chapters 7- Table 7-1, 8 & 

Appendix B, Telecommunications One Line Topology for specific Room and 

TIP Connection Requirements. 

1. Interface Equipment: 

a. TER: 

1) Paging adaptor: 

a) The Contractor shall coordinate the installation of the 

paging adapter(s) designed for use with the Facility’s 

telephone system with the Facility Telephone Contractor or 

local telephone company. 

b) The Contractor shall provide and install a paging 

adapter(s) for each zone and sub zone. The paging 

adapter(s) shall be accessible by dialing a telephone 

number provided by the Facility’s Telephone Contractor. 

The Paging Adapter shall: 

1) Monitor each audio input and output on the unit. 

2) Be provided with an electrical supervision panel to 

provide both audio and visual trouble alarms. 

3) Be provided as part of the head end equipment and shall 

be located in the Telephone Switch Room 

4) Be provided with Executive (aka emergency) Paging 

Override of all routine paging calls in progress or 

being accessed to allow system “all call” (aka global) 

and radio paging calls designated as (Code One Blue) 

functions. 

5) Be capable of internal time out capability. 

6) Function completely with the interface module. 

7) Provide one spare adapter. 

c) Time Out Device: A time out device/capability shall be 

provided to prevent system “hang-up” due to an off-hook 
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telephone. The device shall be able to be preset from 30 

seconds to two (2) minutes. Its function shall not 

interfere with or override the required “all call” (aka 

global) operational capability. 

1) Central Processor Module: 

2) Controls system operations and holds all programmed 

parameters. 

3) Data link connection to additional CPU modules. 

d) Power Module: Provides 12V DC @ 800mA to Central Processor 

Module. 

e) Minimum three (3) Zone Module: 

1) Provides a minimum of three (3) paging zone outputs at 

70V audio sound level. 

2) Background Music inhibit switch for each zone. 

2) Audio Monitor Panel: 

a) The panel shall be EIA/TIA standard for 483 mm (19”) 

cabinet mounting. 

b) It shall be provided in the upper portion of the head-end 

equipment cabinet. 

c) Provide one (1) spare panel. 

3) Trouble Annunciator Panel: 

a) A trouble annunciator panel shall be provided in the head- 

end cabinet, and at locations as designated on the contract 

drawings.  The panel(s) shall be compatible with or 

generate electrical and/or electronic supervising signals 

to continuously monitor the operating condition for the 

System head-end audio power amplifier(s), remote power 

amplifier(s), microphone consoles and interconnecting 

trunks. The panels shall generate an audible and visual 

signal when the System’s supervising system detects an 

amplifier or trunk-line is malfunctioning. 

b) Provide one (1) spare panel. 

4) Head-End Equipment 

a) Provide all required power supplies, communications hubs, 

network switches, intelligent controllers and other devices 

necessary to form a complete system listed herein. Head- 
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end components may be rack mounted or wall mounted in a 

metal enclosure. 

b) Provide the head end equipment in the closed 

telecommunications closet where the PA system is installed 

to include the minimum equipment listed herein. 

c) Provide minimum of 30 minute battery back-up to system 

components. 

5) Equipment Cabinet: Comply with TIA/EIA-310-D. Lockable, 

ventilated metal cabinet houses terminal strips, power 

supplies, amplifiers, system volume control, and other 

switching and control devices required for conversation 

channels and control functions 

a) Vertical Equipment Rack, Wall Mounted (to be included 

inside of the Equipment Cabinet): 

b) 74” (48RU) rack space, Welded Steel construction, Minimum 

20” usable depth, Adjustable front mounting rails. 

1) Install the following products in rack provided by same 

manufacturer or as specified: 

2) Security screws w/ nylon isolation bushings. 

3) Textured blank panels. 

4) Custom mounts for components without rack mount kits. 

5) Security covers. 

6) Copper Bus Bar. 

7) Power Sequencer rack mounted power conditioner and 

(provide as needed) delayed sequencer(s) with two (2) 

inswitched outlets each and contact closure control 

inputs. 

8) Rack mounting: Provide rack mount kit. 

6) Amplifier Equipment: 

a) Paging (aka zone): 

1) Inputs for 600-ohm balanced telephone line, LO-Z 

balanced microphone, and background music. 

2) Input Sensitivity: Compatible with master stations  

and central equipment so amplifier delivers full rated 

output with sound-pressure level of less than 

10 dynes/sq. cm impinging on master stations speaker 

microphones, or handset transmitters 
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3) Automatic Level Control (ALC) for pages, adjustable 

adjustable background music muting level during page, 

wall or rack mountable. 

4) 16-ohm, 25V, 25V center tapped (CT), and 70V outputs. 

Amplifier quantity and size (output power) as needed. 

Continuous amplifier power rating shall exceed 

loudspeaker load on amplifier by at least 25%. 

5) Output Power: 70-V balanced line. 80 percent of the sum 

of wattage settings of connected for each station and 

speaker connected in all-call mode of operation, plus 

an allowance for future stations. 

6) Total Harmonic Distortion: Less than 5 percent at rated 

output power with load equivalent to quantity of 

stations connected in all-call mode of operation. 

7) Minimum Signal-to-Noise Ratio: 45 dB, at rated output. 

8) Frequency Response: Within plus or minus 3 dB from 70 to 

12,000 Hz. 

b) Output Regulation: Maintains output level within 2 dB from 

full to no load. 

c) Amplifier Protection: Prevents damage from shorted or open 

output. 

d) Be provided with electronic supervision function(s). 

e) Provide one spare amplifier. 

b. TCR: 

2) Electrical Supervision Trouble Annunciator Panel: 

a) The Electrical Supervision Trouble Annunciation Panel shall 

be located in the TCR and PCR’s SCC // and  //. 

b) The panel(s) shall be compatible with the generated 

electrical and/or electronic supervising signals to 

continuously monitor the operating condition for the PA 

system head-end processing equipment, local/remote control 

consoles, audio power amplifier(s), UPS, power supplies, 

dome lights and interconnecting trunks. The panels shall 

generate an audible and visual signal when the System’s 

supervising system detects a system trouble or trunk-line 

is malfunctioning. 
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c) TRs: Locate the PA floor distribution equipment within 

each TR as required by system design and OEM direction. 

Provide secured and lockable cabinet/rack(s) as required. 

1) General Equipment: Provide all required power supplies, 

communications hubs, network switches, intelligent 

controllers and other devices necessary to form a 

complete system listed herein. Equipment components may 

be rack mounted or wall mounted in a metal enclosure. 

2) Amplifiers: 

a) Panging Amplifier Equipment: 

b)  Refer to the Amplifier characteristics described herein 

Paragraph 2.4.G.f. 

c) Provide one (1) spare amplifier in addition to the spare 

Head End Amplifier. 

3) Distributed Amplifier: 

a) Provide the type and number of the amplifier(S) required 

to meet the system design. Provide this unit as complete 

and separate technical submittal during the IFB review 

portion of the project. 

b) Provide one spare amplifier for each 20% (or portion 

thereof) of amplifiers used in the system. 

4) Provide the equipment in the nearest TER where the System is 

installed to include the minimum equipment listed herein. 

5) Provide minimum of 30 minute battery (UPS) back-up to system 

components. 

6) Equipment Cabinet: Comply with cabinet requirements as 

aforementioned. 

7) Trouble Annunciator Panel: Comply with the panel 

characteristics identified herein. 

d. SCC, PCR, STR, HER: Refer to PG-18-10, Article 7 for specific 

required equipment and use minimum aforementioned specifications 

for population. 

D. TIP DISTRIBUTION SYSTEM: 

1. System Speakers: 

a. Ceiling Cone-Type: 

1) Minimum Axial Sensitivity: 91 dB at one meter, with 1-W input. 
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2) Frequency Response: Within plus or minus 3 dB from 70 to 

15,000 Hz. 

3) Minimum Dispersion Angle: 100 degrees. 

4) Line Transformer: Maximum insertion loss of 0.5 dB, power 

rating equal to speaker's, and at least four level taps. 

5) Enclosures: Steel housings or back boxes, acoustically 

dampened, with front face of at least 0.0478-inch steel and 

whole assembly rust proofed and factory primed; complete with 

mounting assembly and suitable for surface ceiling, flush 

ceiling, pendant or wall mounting; with relief of back 

pressure. 

6) Baffle: For flush speakers, minimum thickness of 0.032-inch 

aluminum with textured white finish. Completely fill the 

baffle with fiberglass. 

7) Vandal-Proof, High-Strength Baffle: For flush-mounted 

speakers, self-aging cast aluminum with tensile strength of 

44,000 psi, 0.025-inch minimum thickness; countersunk heat- 

treated alloy mounting screws; and textured white epoxy 

finish. 

8) Size: 8 inches with 1-inch voice coil and minimum 5-oz. 

ceramic magnet. 

9) Have a minimum of two (2) safety wires installed to a solid 

surface or use a flexible conduit from ceiling / wall back box 

to the speaker back box. 

10) The speakers and mounting shall be self contained and wall 

mounted with flush back box at a minimum of 10 meter intervals 

and shall match (or contrast with, at the direction of the RE) 

the color of the adjacent surfaces. 

11) Provide one spare speaker, mount, and back box for each 50 

speakers or portion thereof. 

b. Wall Mounted Horne-Type: 

1) Each horn speaker shall be provided with a means of adjusting 

the output level over the rated horn speaker range to an 

appropriate audio level in the area installed. 

2) Provide horn speakers in equipment rooms, mechanical room, 

supply warehouse areas, loading dock, entrance and exit areas, 

and at other areas as indicated on the drawings. 

  



 

 

275116 - PUBLIC ADDRESS AND MASS 

NOTIFICATION SYSTEMS 

Page 29 of 54 
 

3) Speakers shall be all-metal, weatherproof construction; 

complete with universal mounting brackets. 

4) Frequency Response: Within plus or minus 3 dB from 275 to 

14,000 Hz. 

5) Minimum Power Rating of Driver: 15 W, continuous. 

6) Minimum Dispersion Angle: 110 degrees. 

7) Line Transformer: Maximum insertion loss of 0.5 dB, power 

rating equal to speaker's, and at least four level taps. 

8) Provide one spare speaker, mount, and back box for each 20 

speakers or portion thereof. 

c. System Cables: In addition to the TIP provided under 

Specification Section 27 15 00 – TIP Horizontal and Vertical 

Communications Cabling, provide the following additional TIP 

installation and testing requirements, provide the following 

minimum System TIP cables & interconnections: 

1) Line Level Audio and Microphone Cable: 

a) Line level audio and microphone cable for inside racks and 

conduit. 

b) Shielded, twisted pair Minimum 22 American Wire Gauge 

(AWG), stranded conductors and 24 AWG drain wire with 

overall jacket. 

2) Speaker Level (Audio 70.7Volt [V]) Cable, Riser Rated: 

a) For use with 70.7 V audio speaker circuits. 

b) 18 AWG stranded pair, minimum. 

c) UL-1333 listed. 

3) Speaker Level Audio Cable, Plenum Rated (70.7V): 

a) For use with 70.7 V audio speaker circuits. 

b) 18 AWG stranded pair, minimum. 

4) All cabling shall be riser //plenum// rated. 

5) Provide one (1) spare 1,000 foot roll of approved System (not 

microphone) cable only. 

2. Raceways, Back Boxes and conduit: 

a. Raceways: 

1) In addition to the Raceways, Equipment Room Fittings provided 

under Specification Sections 27 15 00 TIP Communication Room 

Fittings and 27 15 00 – TIP Communications Horizontal and 
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Vertical Cabling, provide the following additional TIP raceway 

and fittings: 

2) Each raceway that is open top, shall be: UL certified for 

telecommunications systems, partitioned with metal partitions 

in order to comply with NEC Parts 517 & 800 to “mechanically 

separate telecommunications systems of different service, 

protect the installed cables from falling out when vertically 

mounted and allow junction boxes to be attached to the side to 

interface “drop” type conduit cable feeds. 

3) Intercommunication System cable infrastructure: EMT or in J- 

hooks above accessible ceilings, 24 inches on center. 

4) Junction boxes shall be not less than 2-1/2 inches deep and 6 

inches wide by 6 inches long. 

5) Flexible metal conduit is prohibited unless specifically 

approved by 005OP3B. 

b. System Conduit: 

1) The PA system is NFPA listed as Emergency / Public Safety 

Communication System which requires the entire system to be 

installed in a separate conduit system. 

2) The use of centralized mechanically partitioned wireways may 

be used to augment main distribution conduit on a case by case 

basis when specifically approved by VA Headquarters (005OP3B). 

3) Conduit Sleeves: 

a) The AE has made a good effort to identify where conduit 

sleeves through full-height and fire rated walls on the 

drawings, and has instructed the electrician to provide the 

sleeves as shown on the drawings. 

b) While the sleeves shown on the drawings will be provided by 

others, the contractor is responsible for installing 

conduit sleeves and fire-proofing where necessary. It is 

often the case, that due to field conditions, the nurse- 

call cable may have to be installed through an alternate 

route. Any conduit sleeves required due to field 

conditions or those omitted by the engineer shall be 

provided by the cabling contractor. 
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3. Device Back Boxes: 

a. Furnish to the electrical contractor all back boxes required for 

the PA system devices. 

b. The electrical contractor shall install the back boxes as well as 

the system conduit. Coordinate the delivery of the back boxes 

with the construction schedule. 

4. Telecommunication Outlets (TCO): Populate each TCO that is 

required to perform system operations in the locations that were 

provided and cabled as a part of Specifications Sections 27 11 00 

and 27 15 00. Provide additional TCO equipment, interfaces and 

connections as required by System design. Provide secured 

pathway(s) and TCOs as required. 

5. UPS: 

a. Provide a backup battery or a UPS for the System to allow normal 

operation and function (as if there was no AC power failure) in 

the event of an AC power failure or during input power 

fluctuations for a minimum of four (4) hours. 

b. As an alternate solution, the telephone system UPS may be 

utilized to meet this requirement at the headend location, as 

long as this function is specifically approved by the Telephone 

Contractor and the RE. 

c. The PA Contractor shall not make any attachments or connection to 

the telephone system until specifically directed to do so, in 

writing, by the RE. 

d. Provide UPS for all active system components including but not 

limited to: 

1) System Amplifiers. 

2) Microphone Consoles. 

3) Telephone Interface Units. 

4) TER, TR & Headend Equipment Rack(s). 

E. Installation Kit: 

1. General: The kit shall be provided that, at a minimum, includes all 

connectors and terminals, labeling systems, audio spade lugs, 

barrier strips, punch blocks or wire wrap terminals, heat shrink 

tubing, cable ties, solder, hangers, clamps, bolts, conduit, cable 

duct, and/or cable tray, etc., required to accomplish a neat and 

secure installation. All wires shall terminate in a spade lug and 
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barrier strip, wire wrap terminal or punch block. Unfinished or 

unlabeled wire connections shall not be allowed. Turn over to the RE 

all unused and partially opened installation kit boxes, coaxial, 

fiberoptic, and twisted pair cable reels, conduit, cable tray, 

and/or cable duct bundles, wire rolls, physical installation 

hardware. The following are the minimum required installation sub- 

kits: 

2. System Grounding: 

a. The grounding kit shall include all cable and installation 

hardware required. All radio equipment shall be connected to 

earth ground via internal building wiring, according to the NEC. 

b. This includes, but is not limited to: 

1) Coaxial Cable Shields. 

2) Control Cable Shields. 

3) Data Cable Shields. 

4) Equipment Racks. 

5) Equipment Cabinets. 

6) Conduits. 

7) Duct. 

8) Cable Trays. 

9) Power Panels. 

10) Connector Panels. 

11) Grounding Blocks. 

3. Coaxial Cable: The coaxial cable kit shall include all coaxial 

connectors, cable tying straps, heat shrink tabbing, hangers, 

clamps, etc., required to accomplish a neat and secure installation. 

4. Wire and Cable: The wire and cable kit shall include all connectors 

and terminals, audio spade lugs, barrier straps, punch blocks, wire 

wrap strips, heat shrink tubing, tie wraps, solder, hangers, clamps, 

labels etc., required to accomplish a neat and orderly installation. 

5. Conduit, Cable Duct, and Cable Tray: The kit shall include all 

conduit, duct, trays, junction boxes, back boxes, cover plates, feed 

through nipples, hangers, clamps, other hardware required to 

accomplish a neat and secure conduit, cable duct, and/or cable tray 

installation in accordance with the NEC and this document. 

6. Equipment Interface: The equipment kit shall include any item or 

quantity of equipment, cable, mounting hardware and materials needed 
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to interface the systems with the identified sub-system(s) according 

to the OEM requirements and this document. 

7. Labels: The labeling kit shall include any item or quantity of 

labels, tools, stencils, and materials needed to completely and 

correctly label each subsystem according to the OEM requirements, 

as-installed drawings, and this document. 

8. Documentation: The documentation kit shall include any item or 

quantity of items, computer discs, as installed drawings, equipment, 

maintenance, and operation manuals, and OEM materials needed to 

completely and correctly provide the system documentation as 

required by this document and explained herein. 

PART 3 - EXECUTION 

3.1 PROJECT MANAGEMENT 

A. Assign a single project manager to this project who will serve as the 

point of contact for the Owner, the General Contractor, and the 

Engineer. 

B. The Contractor shall be proactive in scheduling work at the hospital, 

specifically the Contractor will initiate and maintain discussion with 

the general contractor regarding the schedule for ceiling cover up and 

install cables to meet that schedule. 

C. Contact the Office of Telecommunications, Special Communications Team 

(005OP3B) at (301) 734-0350 to have a VA Certified Telecommunications 

COTR assigned to the project for telecommunications review, equipment 

and system approval and co-ordination with VA’s Spectrum Management and 

OCIS Teams. 

3.2 COORDINATION WITH OTHER TRADES 

A. Coordinate with the cabling contractor the location of the PA system 

faceplate and the faceplate opening for the PA system back boxes. 

B. Coordinate with the cabling contractor the location of TIP equipment in 

the TER, TCR, PA, PCR, SCC, ECR, STRs, NSs, HER and TCOs in order to 

connect to the TIP cable network that was installed as a part of 

Section Specification 27 11 00. Contact the RE immediately, in 

writing, if additional location(s) are discovered to be activated that 

was not previously provided. 

C. Before beginning work, verify the location, quantity, size and access 

for the following: 

1. Isolated ground AC power circuits provided for systems. 
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2. Junction boxes, wall boxes, wire troughs, conduit stubs and other 

related infrastructure for the systems. 

3. System components installed by others. 

4. Overhead supports and rigging hardware installed by others. 

D. Immediately notify the Owner, GC and Consultant(s) in writing of any 

discrepancies 

3.3 NEEDS ASSESSMENT 

Provide a one-on-one meeting with the particular manager of each unit 

affected by the installation of the new PA system. Review the floor 

plan drawing, educate the nursing manager with the functions of the 

equipment that is being provided and gather details specific to the 

individual units; coverage and priorities of calls; staffing patterns; 

and other pertinent details that will affect system programming and 

training. 

3.4 INSTALLATION 

A. General 

1. Execute work in accordance with National, State and local codes, 

regulations and ordinances. 

2. Install work neatly, plumb and square and in a manner consistent 

with standard industry practice. Carefully protect work from dust, 

paint and moisture as dictated by site conditions. The Contractor 

will be fully responsible for protection of his work during the 

construction phase up until final acceptance by the Owner. 

3. Install equipment according to OEM’s recommendations. Provide any 

hardware, adaptors, brackets, rack mount kits or other accessories 

recommended by OEM for correct assembly and installation. 

4. Secure equipment firmly in place, including receptacles, speakers, 

equipment racks, system cables, etc. 

a. All supports, mounts, fasteners, attachments and attachment 

points shall support their loads with a safety factor of at least 

5:1. 

b. Do not impose the weight of equipment or fixtures on supports 

provided for other trades or systems. 

c. Any suspended equipment or associated hardware must be certified 

by the OEM for overhead suspension. 
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d. The Contractor is responsible for means and methods in the 

design, fabrication, installation and certification of any 

supports, mounts, fasteners and attachments. 

5. Locate overhead ceiling-mounted loudspeakers as shown on drawings, 

with minor changes not to exceed 12” in any direction. 

a. Mount transformers securely to speaker brackets or enclosures 

using screws. Adjust torsion springs as needed to securely 

support speaker assembly. 

b. Speaker back boxes shall be completely filled with fiberglass 

insulation. 

c. Seal cone speakers to their enclosures to prevent air passing 

from one side of the speaker to the other. 

6. Finishes for any exposed work such as plates, racks, panels, 

speakers, etc. shall be approved by the Architect, Owner and 

005OP3B. 

7. Coordinate cover plates with field conditions. Size and install 

cover plates as necessary to hide joints between back boxes and 

surrounding wall. Where cover plates are not fitted with 

connectors, provide grommeted holes in size and quantity required. 

Do not allow cable to leave or enter boxes without cover plates 

installed. 

8. Active electronic component equipment shall consist of solid state 

components, be rated for continuous duty service, comply with the 

requirements of FCC standards for telephone and data equipment, 

systems, and service. 

9. Color code all distribution wiring to conform to the PA Industry 

Standard, EIA/TIA, and this document, whichever is the more 

stringent. At a minimum, all equipment, cable duct and/or conduit, 

enclosures, wiring, terminals, and cables shall be clearly and 

permanently labeled according to and using the provided record 

drawings, to facilitate installation and maintenance. 

10. Connect the System’s primary input AC power to the Facility’ 

Critical Branch of the Emergency AC power distribution system as 

shown on the plans or if not shown on the plans consult with RE 

regarding a suitable circuit location prior to bidding. 
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11. Product Delivery, Storage and Handling: 

a. Delivery: Deliver materials to the job site in OEM's original 

unopened containers, clearly labeled with the OEM's name and 

equipment catalog numbers, model and serial identification 

numbers. The RE may inventory the cable, patch panels, and 

related equipment. 

b. Storage and Handling: Store and protect equipment in a manner, 

which will preclude damage as directed by the RE. 

12. Where TCOs are installed adjacent to each other, install one outlet 

for each instrument. 

13. Equipment installed outdoors shall be weatherproof or installed in 

weatherproof enclosures with hinged doors and locks with two keys. 

B. Equipment Racks: 

1. Fill unused equipment mounting spaces with blank panels or vent 

panels. Match color to equipment racks. 

2. Provide security covers for all devices not requiring routine 

operator control. 

3. Provide vent panels and cooling fans as required for the operation 

of equipment within the OEM' specified temperature limits. Provide 

adequate ventilation space between equipment for cooling. Follow 

manufacturer’s recommendations regarding ventilation space between 

amplifiers. 

4. Provide insulated connections of the electrical raceway to equipment 

racks. 

5. Provide continuous raceway/conduit with no more than 40% fill 

between wire troughs and equipment racks for all non-plenum-rated 

cable. Ensure each system is mechanically separated from each other 

in the wireway. 

6. Ensure a minimum of 36 inches around each cabinet and/or rack to 

comply with OSHA Safety Standards. Cabinets and/or Racks installed 

side by side – the 36” rule applies to around the entire assembly 

C. Distribution Frames. 

1. A new stand-alone (i.e., self supporting, free standing) PA 

rack/frame may be provided in each TR to interconnect the PA, TER, 

TCR, PCR, SCC, STRs & ECRs. Rack/frames shall be wired in accordance 

with industry standards and shall employ "latest state-of-the-art" 

modular cross-connect devices. The PA riser cable shall be sized to 
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satisfy all voice/digital requirements plus not less than 50% spare 

(growth) capacity in each TR which includes a fiber optic backbone. 

2. The frames/racks shall be connected to the TER/MCR system ground. 

D. Wiring Practice - in addition to the MANDATORY infrastructure 

requirements outlined in VA Construction Specifications 27 10 00 – TIP 

Structured Communications Cabling, 27 11 00 – TIP Communications Rooms 

Fittings and 27 15 00 – TIP Horizontal and Vertical Communicators 

Cabling, the following additional practices shall be adhered too: 

1. Comply with requirements for raceways and boxes specified in 

Division 26 Section "Raceway and Boxes for Electrical Systems." 

2. Execute all wiring in strict adherence to the National Electrical 

Code, applicable local building codes and standard industry 

practices. 

3. Wiring shall be classified according to the following low voltage 

signal types: 

a. Balanced microphone level audio (below -20dBm) or Balanced line 

level audio (-20dBm to +30dBm) 

b. 70V audio speaker level audio. 

c. Low voltage DC control or power (less than 48VDC) 

4. Where raceway is to be EMT (conduit), wiring of differing 

classifications shall be run in separate conduit. Where raceway is 

to be an enclosure (rack, tray, wire trough, utility box) wiring of 

differing classifications which share the same enclosure shall be 

mechanically partitioned and separated by at least four (4) inches. 

Where Wiring of differing classifications must cross, they shall 

cross perpendicular to one another. 

5. Do not splice wiring anywhere along the entire length of the run. 

Make sure cables are fully insulated and shielded from each other 

and from the raceway for the entire length of the run. 

6. Do not pull wire through any enclosure where a change of raceway 

alignment or direction occurs. Do not bend wires to less than radius 

recommended by manufacturer. 

7. Replace the entire length of the run of any wire or cable that is 

damaged or abraided during installation. There are no acceptable 

methods of repairing damaged or abraided wiring. 

8. Use wire pulling lubricants and pulling tensions as recommended by 

the OEM. 
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9. Use grommets around cut-outs and knock-outs where conduit or chase 

nipples are not installed. 

10. Do not use tape-based or glue-based cable anchors. 

11. Ground shields and drain wires to the Facility’s signal ground 

system as indicated by the drawings. 

12. Field wiring entering equipment racks shall be terminated as 

follows: 

a. Provide ample service loops at harness break-outs and at plates, 

panels and equipment. Loops should be sufficient to allow plates, 

panels and equipment to be removed for service and inspection. 

b. Line level and speaker level wiring may be terminated inside the 

equipment rack using specified terminal blocks (see “Products.”) 

Provide 15% spare terminals inside each rack. Microphone level 

wiring may only be terminated at the equipment served. 

c. If specified terminal blocks are not designed for rack mounting, 

utilize 3/4” plywood or 1/8” thick aluminum plates/blank panels 

as a mounting surface. Do not mount on the bottom of the rack. 

d. Employ permanent strain relief for any cable with an outside 

diameter of 1” or greater. 

13. Use only balanced audio circuits unless noted otherwise 

14.Make all connections as follows: 

a. Make all connections using rosin-core solder or mechanical 

connectors appropriate to the application. 

b. For crimp-type connections, use only tools that are specified by 

the manufacturer for the application. 

c. Use only insulated spade lugs on screw terminals. Spade lugs 

shall be sized to fit the wire gauge. Do not exceed two lugs per 

terminal. 

d. Wire nuts, electrical tape or “Scotch Lock” connections are not 

acceptable for any application. 

15. Make all connections as follows: 

a. Make all connections using rosin-core solder or mechanical 

connectors appropriate to the application. 

b. For crimp-type connections, use only tools that are specified by 

the manufacturer for the application. 
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c. Use only insulated spade lugs on screw terminals. Spade lugs 

shall be sized to fit the wire gauge. Do not exceed two lugs per 

terminal. 

d. Wire nuts, electrical tape or “Scotch Lock” connections are not 

acceptable for any application. 

16. Noise filters and surge protectors shall be provided for each 

equipment interface cabinet, switch equipment cabinet, control 

console, local, and remote active equipment locations to ensure 

protection from input primary AC power surges and noise glitches are 

not induced into low Voltage data circuits. 

17. Wires or cables previously approved to be installed outside of 

conduit, cable trays, wireways, cable duct, etc: 

a. Only when specifically authorized as described herein, will wires 

or cables be identified and approved to be installed outside of 

conduit. The wire or cable runs shall be UL rated plenum and OEM 

certified for use in air plenums. 

b. Wires and cables shall be hidden, protected, fastened and tied at 

600 mm (24 in.) intervals, maximum, as described herein to 

building structure. 

c. Closer wire or cable fastening intervals may be required to 

prevents sagging, maintain clearance above suspended ceilings, 

remove unsightly wiring and cabling from view and discourage 

tampering and vandalism. Wire or cable runs, not provided in 

conduit, that penetrate outside building walls, supporting walls, 

and two hour fire barriers shall be sleeved and sealed with an 

approved fire retardant sealant. 

d. Wire or cable runs to system components installed in walls (i.e.: 

volume attenuators, circuit controllers, signal, or data outlets, 

etc.) may, when specifically authorized by the RE, be fished 

through hollow spaces in walls and shall be certified for use in 

air plenum areas. 

e. Completely test all of the cables after installation and replace 

any defective cables. 

f. Wires or cables that are installed outside of buildings shall be 

in conduit, secured to solid building structures. If specifically 

approved, on a case by case basis, to be run outside of conduit, 

the wires or cables shall be installed, as described herein. The 
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bundled wires or cables must: Be tied at not less than 460 mm (18 

in.) intervals to a solid building structure; have ultra violet 

protection and be totally waterproof (including all connections). 

The laying of wires or cables directly on roof tops, ladders, 

drooping down walls, walkways, floors, etc. is not allowed and 

will not be approved. 

E. Cable Installation - In addition to the MANDATORY infrastructure 

requirements outlined in VA Construction Specifications 27 10 00 – 

Structured TIP Communications Cabling, 27 11 00 – TIP Communications 

Rooms and Fittings and 27 15 00 – TIP Communications Horizontal and 

Vertical Cabling and the following additional practices shall be 

adhered too: 

1. Support cable on maximum 2’-0” centers. Acceptable means of cable 

support are cable tray, j-hooks, and bridal rings. Velcro wrap cable 

bundles loosely to the means of support with plenum rated Velcro 

straps. Plastic tie wraps are not acceptable as a means to bundle 

cables. 

2. Run cables parallel to walls. 

3. Install maximum of 10 cables in a single row of J-hooks. Provide 

necessary rows of J-hooks as required by the number of cables. 

4. Do not lay cables on top of light fixtures, ceiling tiles, 

mechanical equipment, or ductwork. Maintain at least 2’-0” clearance 

from all shielded electrical apparatus. 

5. All cables shall be tested after the total installation is fully 

complete. All test results are to be documented. All cables shall 

pass acceptable test requirements and levels. Contractor shall 

remedy any cabling problems or defects in order to pass or comply 

with testing. This includes the re-pull of new cable as required at 

no additional cost to the Owner. 

6. Ends of cables shall be properly terminated on both ends per 

industry and OEM’s recommendations. 

7. Provide proper temporary protection of cable after pulling is 

complete before final dressing and terminations are complete. Do not 

leave cable lying on floor. Bundle and tie wrap up off of the floor 

until you are ready to terminate. 

8. Terminate all conductors; no cable shall contain unterminated 

elements. Make terminations only at outlets and terminals. 
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9. Splices, Taps, and Terminations: Arrange on numbered terminal strips 

in junction, pull, and outlet boxes; terminal cabinets; and 

equipment enclosures. Cables may not be spliced. 

10. Bundle, lace, and train conductors to terminal points without 

exceeding OEM's limitations on bending radii. Install lacing bars 

and distribution spools. 

11. Cold-Weather Installation: Bring cable to room temperature before 

dereeling. Heat lamps shall not be used. 

12. Cable shall not be run through structural members or be in contact 

with pipes, ducts, or other potentially damaging items. 

13. Separation of Wires: (REFER TO RACEWAY INSTALLATION) Separate 

speaker-microphone, line-level, speaker-level, and power wiring 

runs. Install in separate raceways or, where exposed or in same 

enclosure, separate conductors at least 12 inches apart for speaker 

microphones and adjacent parallel power and telephone wiring. 

Separate other intercommunication equipment conductors as 

recommended by equipment manufacturer. 

14. Serve all cables as follows: 

a. Cover the end of the overall jacket with a 1” (minimum) length of 

transparent heat-shrink tubing. Cut unused insulated conductors 

2” (minimum) past the heat-shrink, fold back over jacket and 

secure with cable-tie. Cut unused shield/drain wires 2” (minimum) 

past the Heatshrink and serve as indicated below. 

b. Cover shield/drain wires with heat-shrink tubing extending back 

to the overall jacket. Extend tubing ¼” past the end of unused 

wires, fold back over jacket and secure with cable tie. 

c. For each solder-type connection, cover the bare wire and solder 

connection with heat-shrink tubing. 

F. Labeling: Provide labeling in accordance with ANSI/EIA/TIA-606-A. All 

lettering for PA circuits shall be stenciled using laser printers. 

1. Cable and Wires (Hereinafter referred to as “Cable”): Cables shall 

be labeled at both ends in accordance with ANSI/EIA/TIA-606-A. 

Labels shall be permanent in contrasting colors. Cables shall be 

identified according to the System “Record Wiring Diagrams.” 

2. Equipment: System equipment shall be permanently labeled with 

contrasting plastic laminate or Bakelite material. System equipment 
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shall be labeled on the face of the unit corresponding to its 

source. 

a.  Clearly, consistently, logically and permanently mark switches, 

connectors, jacks, relays, receptacles and electronic and other 

equipment. 

b. Engrave and paint fill all receptacle panels using 1/8” (minimum) 

high lettering and contrasting paint. 

c. For rack-mounted equipment, use engraved Lamacoid labels with 

white 1/8” (minimum) high lettering on black background. Label 

the front and back of all rack-mounted equipment. 

3. Conduit, Cable Duct, and/or Cable Tray: The Contractor shall label 

all conduit, duct and tray, including utilized GFE, with permanent 

marking devices or spray painted stenciling a minimum of 3 meters 

(10 ft.) identifying it as the System. In addition, each enclosure 

shall be labeled according to this standard. 

4. Termination Hardware: The Contractor shall label TCOs and patch 

panel connections using color coded labels with identifiers in 

accordance with ANSI/EIA/TIA-606-A and the “Record Wiring Diagrams.” 

5. Where multiple pieces of equipment reside in the same rack group, 

clearly and logically label each indicating to which room, channel, 

receptacle location, etc. they correspond. 

6. Permanently label cables at each end, including intra-rack 

connections. Labels shall be covered by the same, transparent heat- 

shrink tubing covering the end of the overall jacket. Alternatively, 

computer generated labels of the type which include a clear 

protective wrap may be used. 

7. Contractor’s name shall appear no more than once on each continuous 

set of racks. The Contractor’s name shall not appear on wall plates 

or portable equipment. 

8. Ensure each OEM supplied item of equipment has appropriate UL Labels 

/ Marks for the service the equipment is performed permanently 

attached / marked. SYSTEM EQUIPMENT INSTALLED NOT BEARING THESE UL 

MARKS WILL NOT BE ALLOWED TO BE A PART OF THE SYSTEM. THE 

CONTRACTOR SHALL BEAR ALL COSTS REQUIRED TO PROVIDE REPLACEMENT 

EQUIPMENT WITH APPROVED UL MARKS. 

G. Conduit and Signal Ducts: When the Contractor and/or OEM determines 

additional system conduits and/or signal ducts are required in order to 
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meet the system minimum performance standards outlined herein, the 

contractor shall provide these items as follows: 

1. Conduit: 

a. The Contractor shall employ the latest installation practices and 

materials. The Contractor shall provide conduit, junction boxes, 

connectors, sleeves, weather heads, pitch pockets, and associated 

sealing materials not specifically identified in this document as 

GFE. Conduit penetrations of walls, ceilings, floors, 

interstitial space, fire barriers, etc., shall be sleeved and 

sealed. 

b. All cables shall be installed in separate conduit and/or signal 

ducts (exception from the separate conduit requirement to allow 

PA cables to be installed in partitioned cable tray with voice 

cables may be granted in writing by the RE if requested). 

Conduits shall be provided in accordance with Section 27 05 33, 

RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS, and NEC Articles 

517 for Critical Care and 800 for Communications systems, at a 

minimum. 

c. When metal, plastic covered, etc., flexible cable protective 

armor or systems are specifically authorized to be provided for 

use in the System, their installation guidelines and standards 

shall be as specified herein, Section 27 05 33, RACEWAYS AND 

BOXES FOR COMMUNICATIONS SYSTEMS, and the NEC. 

d. When ”interduct” flexible cable protective systems is 

specifically authorized to be provided for use in the System, 

it’s installation guidelines and standards shall be as the 

specified herein, Section 27 05 33, RACEWAYS AND BOXES FOR 

COMMUNICATIONS SYSTEMS, and the NEC. 

e. Conduit fill (including GFE approved to be used in the system) 

shall not exceed 40%. Each conduit end shall be equipped with a 

protective insulator or sleeve to cover the conduit end, 

connection nut or clamp, to protect the wire or cable during 

installation and remaining in the conduit. Electrical power 

conduit shall be installed in accordance with the NEC. AC power 

conduit shall be run separate from signal conduit. 
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2. Signal Duct, Cable Duct, or Cable Tray: 

a. The Contractor shall use GFE signal duct, cable duct, and/or 

cable tray, when identified and approved by the RE. 

b. Approved signal and/or cable duct shall be a minimum size of 100 

mm x 100 mm (4 in. X 4 in.) inside diameter with removable tops 

or sides, as appropriate. Protective sleeves, guides or barriers 

are required on all sharp corners, openings, anchors, bolts or 

screw ends, junction, interface and connection points. 

c. Approved cable tray shall be fully covered, mechanically and 

physically partitioned for multiple electronic circuit use, and 

be UL certified and labeled for use with telecommunication 

circuits and/or systems. The RE shall approve width and height 

dimensions. 

d. All cable junctions and taps shall be accessible. Provide an 8” X 

8” X 4” (minimum) junction box attached to the cable duct or 

raceway for installation of distribution system passive 

equipment. Ensure all equipment and tap junctions are accessible 

3.5 PROTECTION OF NETWORK DEVICES 

Contractor shall protect network devices during unpacking and 

installation by wearing manufacturer approved electrostatic discharge 

(ESD) wrist straps tied to chassis ground. The wrist strap shall meet 

OSHA requirements for prevention of electrical shock, should technician 

come in contact with high voltage. 

3.6 CUTTING, CLEANING AND PATCHING 

A. It shall be the responsibility of the contractor to keep their work 

area clear of debris and clean area daily at completion of work. 

B. It shall be the responsibility of the contractor to patch and paint any 

wall or surface that has been disturbed by the execution of this work. 

C. The Contractor shall be responsible for providing any additional 

cutting, drilling, fitting or patching required that is not indicated 

as provided by others to complete the Work or to make its parts fit 

together properly. 

D. The Contractor shall not damage or endanger a portion of the Work or 

fully or partially completed construction of the Owner or separate 

contractors by cutting, patching or otherwise altering such 

construction, or by excavation. The Contractor shall not cut or 

otherwise alter such construction by the Owner or a separate contractor 
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except with written consent of the Owner and of such separate 

contractor; such consent shall not be unreasonably withheld. The 

Contractor shall not unreasonably withhold from the Owner or a separate 

Contractor the Contractor’s consent to cutting or otherwise altering 

the Work. 

E. Where coring of existing (previously installed) concrete is specified 

or required, including coring indicated under unit prices, the location 

of such coring shall be clearly identified in the field and the 

location shall be approved by the Project Manager prior to commencement 

of coring work. 

3.7 FIREPROOFING 

A. Where PA wires, cables and conduit penetrate fire rated walls, floors 

and ceilings, fireproof the opening. 

B. Provide conduit sleeves (if not already provided by electrical 

contractor) for cables that penetrate fire rated walls and 

Telecommunications Rooms floors and ceilings. After the cabling 

installation is complete, install fire proofing material in and around 

all conduit sleeves and openings. Install fire proofing material 

thoroughly and neatly. Seal all floor and ceiling penetrations. 

C. Use only materials and methods that preserve the integrity of the fire 

stopping system and its rating. 

D. Install fireproofing where low voltage cables are installed in the same 

manholes with high voltage cables; also cover the low voltage cables 

with arc proof and fireproof tape. 

E. Use approved fireproofing tape of the same type as used for the high 

voltage cables, and apply the tape in a single layer, one-half lapped 

or as recommended by the manufacturer. Install the tape with the coated 

side towards the cable and extend it not less than 25 mm (one inch) 

into each duct. 

F. Secure the tape in place by a random wrap of glass cloth tape. 

3.8 GROUNDING 

A. Ground PA cable shields and equipment to eliminate shock hazard and to 

minimize ground loops, commonmode returns, noise pickup, cross talk, 

and other impairments as specified in CFM Division 27, Section 27 05 26 

– Grounding and Bonding for Communications Systems. 
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B. Facility Signal Ground Terminal: Locate at main room or area signal 

ground within the room (i.e. head end and telecommunications rooms) or 

area(s) and indicate each signal ground location on the drawings. 

C. Extend the signal ground to inside each equipment cabinet and/or rack. 

Ensure each cabinet and/or rack installed item of equipment is 

connected to the extended signal ground. Isolate the signal ground 

from power and major equipment grounding systems. 

D. When required, install grounding electrodes as specified in CFM 

Division 26, Section 26 05 26 –Grounding and Bonding for Electrical 

Systems. 

E. Do not use “3rd or 4th” wire internal electrical system conductors for 

communications signal ground. 

F. Do not connect the signal ground to the building’s external lightning 

protection system. 

G. Do Not “mix grounds” of different systems. 

H. Insure grounds of different systems are installed as to not violate 

OSHA Safety and NEC installation requirements for protection of 

personnel. 

PART 4 – TESTING / GUARANTY / TRAINING 

4.0 SYSTEM LISTING 

The PA System is NFPA listed as an “Emergency / Public Safety” 

Communications system. Where Code Blue signals are transmitted, that 

listing is elevated to “Life Support/Safety.” Therefore, the following 

testing and guaranty provisions are the minimum to be performed and 

provided by the contractor and OEM. 

4.1 PROOF OF PERFORMANCE TESTING 

A. Intermediate Testing: 

1. After completion of 25 – 30% the installation of a head end 

cabinet(s) and equipment, one microphone console, local and remote 

enunciation stations, two (2) zones, two (2) sub zones prior to any 

further work, this portion of the system must be pretested, 

inspected, and certified. Each item of installed equipment shall be 

checked to ensure appropriate UL Listing and Certification Labels 

are affixed as required by NFPA -Life Safety Code 101-3.2 (a) & (b) 

and JCHCO evaluation guidelines, and proper installation practices 

are followed. The intermediate test shall include a full operational 

test.  
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1. Analog RF: 

2. All inspections and tests shall be conducted by an OEM-certified 

contractor representative and witnessed by TVE-005OP3B if there is 

no local Government Representative that processes OEM and VA 

approved Credentials to inspect and certify the system. The results 

of the inspection will be officially recorded by the Government 

Representative and maintained on file by the RE, until completion of 

the entire project. The results will be compared to the Acceptance 

Test results. An identical inspection may be conducted between the 

65 - 75% of the system construction phase, at the direction of the 

RE. 

B. Pretesting: 

1. Upon completing installation of the PA System, the Contractor shall 

align, balance, and completely pretest the entire system under full 

operating conditions. 

2. Pretesting Procedure: 

a. During the System Pretest the Contractor shall verify (utilizing 

approved test equipment) that the System is fully operational and 

meets all the System performance requirements of this standard. 

b. The Contractor shall pretest and verify that all PA System 

functions and specification requirements are met and operational, 

no unwanted aural effects, such as signal distortion, noise 

pulses, glitches, audio hum, poling noise, etc. are present. At a 

minimum, each of the following locations shall be fully 

pretested: 

1) Central Control Cabinets. 

2) Local Control Stations. 

3) Zone Equipment/Systems. 

4) Sub-Zone Equipment/Systems. 

5) Remote Control Panels. 

a.)TCR. 

b.)PCR/SCC. 

6) All Networked locations. 

7) System interface locations (i.e. TELCO, two way radio, etc.). 

8) System trouble reporting. 

9) System Electrical Supervision. 

10)UPS operation. 

11)STRs. 
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12)NSs 

13)TCOs. 

3.  The Contractor shall provide four (4) copies of the recorded system 

pretest measurements and the written certification that the System 

is ready for the formal acceptance test shall be submitted to the 

RE. 

C. Acceptance Test: 

1. After the PA System has been pretested and the Contractor has 

submitted the pretest results and certification to the RE, then the 

Contractor shall schedule an acceptance test date and give the RE 30 

day’s written notice prior to the date the acceptance test is 

expected to begin. The System shall be tested in the presence of TVE 

005OP3B and an OEM certified representatives. The System shall be 

tested utilizing the approved test equipment to certify proof of 

performance and Emergency / Public Safety compliance. The tests 

shall verify that the total System meets all the requirements of 

this specification. The notification of the acceptance test shall 

include the expected length (in time) of the test. 

2. The acceptance test shall be performed on a "go-no-go" basis. Only 

those operator adjustments required to show proof of performance 

shall be allowed. The test shall demonstrate and verify that the 

installed System does comply with all requirements of this 

specification under operating conditions. The System shall be rated 

as either acceptable or unacceptable at the conclusion of the test. 

Failure of any part of the System that precludes completion of 

system testing, and which cannot be repaired in four (4) hours, 

shall be cause for terminating the acceptance test of the System. 

Repeated failures that result in a cumulative time of eight (8) 

hours to affect repairs shall cause the entire System to be declared 

unacceptable. Retesting of the entire System shall be rescheduled at 

the convenience of the Government. 

3. Retesting of the entire System shall be rescheduled at the 

convenience of the Government and costs borne by the Contractor at 

the direction of the SRE. 
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D. Acceptance Test Procedure: 

1. Physical and Mechanical Inspection: 

a. The TVE 005OP3B Representative will tour all areas where the PA 

system and all sub-systems are completely and properly installed 

to insure they are operationally ready for proof of performance 

testing. A system inventory including available spare parts will 

be taken at this time. Each item of installed equipment shall be 

checked to ensure appropriate UL certification labels are 

affixed. 

b. The System diagrams, record drawings, equipment manuals, TIP Auto 

CAD Disks, intermediate, and pretest results shall be formally 

inventoried and reviewed. 

c. Failure of the System to meet the installation requirements of 

this specification shall be grounds for terminating all testing. 

2. Operational Test: 

a. After the Physical and Mechanical Inspection, the system head end 

equipment shall be checked to verify that it meets all 

performance requirements outlined herein. A spectrum analyzer and 

sound level meter may be utilized to accomplish this requirement. 

b. Following the head end equipment test, each speaker (or on board 

speaker) shall be inspected to ensure there are no signal 

distortions such as intermodulation, data noise, popping sounds, 

erratic system functions, on any function. 

c. The distribution system shall be checked at each interface, 

junction, and distribution point, first, middle, and last speaker 

in each leg to verify the PA distribution system meets all system 

performance standards. 

d. If the RED system is a part of the system, each volume stepper 

switches shall be checked to insure proper operation of the 

pillow speaker, the volume stepper and the RED system (if 

installed). 

e. Additionally, each installed head end equipment, microphone 

console; amplifier, mixer, distributed speaker/amplifier, monitor 

speaker, telephone interface, power supply and remote amplifiers 

shall be checked insuring they meet the requirements of this 

specification. 
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f. Once these tests have been completed, each installed sub-system 

function shall be tested as a unified, functioning and fully 

operating system. The typical functions are: “all call,” three 

sub-zoned, minimum of 15 minutes of UPS operation, electrical 

supervision, trouble panel, corridor speakers and audio paging. 

h. Individual Item Test: The TVE 005OP3B Representative will select 

individual items of equipment for detailed proof of performance 

testing until 100% of the System has been tested and found to 

meet the contents of this specification. Each item shall meet or 

exceed the minimum requirements of this document. 

3. Test Conclusion: 

a. At the conclusion of the Acceptance Test, using the generated 

punch list (or discrepancy list) the VA and the Contractor shall 

jointly agree to the results of the test, and reschedule testing 

on deficiencies and shortages with the RE. Any retesting to 

comply with these specifications will be done at the Contractor's 

expense. 

b. If the System is declared unacceptable without conditions, all 

rescheduled testing expenses will be borne by the Contractor. 

E. Acceptable Test Equipment: The test equipment shall furnished by the 

Contractor shall have a calibration tag of an acceptable calibration 

service dated not more than 12 months prior to the test. As part of the 

submittal, a test equipment list shall be furnished that includes the 

make and model number of the following type of equipment as a minimum: 

1. Spectrum Analyzer. 

2. Signal Level Meter. 

3. Volt-Ohm Meter. 

4. Sound Pressure Level (SPL) Meter. 

5. Oscilloscope. 

6. Random Noise Generator. 

7. Audio Amplifier with External Speaker. 

4.2 SYSTEM GUARANTEE PERIOD OF SERVICE 

A. Contractor’s Responsibility: 

1. The Contractor shall guarantee that all provided material and 

equipment will be free from defects, workmanship and will remain so 

for a period of two (2) years from date of final acceptance of the 

System by the VA. The Contractor shall provide OEM’s equipment 
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warranty documents, to the RE (or Facility Contracting Officer if 

the Facility has taken procession of the building), that certifies 

each item of equipment installed conforms to OEM published 

specifications. 

2. The Contractor's maintenance personnel shall have the ability to 

contact the Contractor and OEM for emergency maintenance and 

logistic assistance, remote diagnostic testing, and assistance in 

resolving technical problems at any time. This contact capability 

shall be provided by the Contractor and OEM at no additional cost to 

the VA. 

3. All Contractor maintenance and supervisor personnel shall be fully 

qualified by the OEM and must provide two (2) copies of current and 

qualified OEM training certificates and OEM certification upon 

request. 

4. Additionally, the Contractor shall accomplish the following minimum 

requirements during the two year guaranty period: 

a. Response Time During the Two Year Guaranty Period: 

1) The RE (or Facility Contracting Officer if the system has been 

turned over to the Facility) is the Contractor’s ONLY OFFICIAL 

reporting and contact official for nurse call system trouble 

calls, during the guaranty period. 

2) A standard work week is considered 8:00 A.M. to 5:00 P.M. or 

as designated by the RE (or Facility Contracting Officer), 

Monday through Friday exclusive of Federal Holidays. 

3) The Contractor shall respond and correct on-site trouble 

calls, during the standard work week to: 

a) A routine trouble call within one (1) working day of its 

report. A routine trouble is considered a trouble which 

causes a power supply; one (1) master System control 

station, microphone console or amplifier to be inoperable. 

b) Routine trouble calls in critical emergency health care 

facilities (i.e., cardiac arrest, intensive care units, 

etc.) shall also be deemed as an emergency trouble call. 

The RE (or Facility Contracting Officer) shall notify the 

Contractor of this type of trouble call. 

c) An emergency trouble call within four (4) hours of its 

report. An emergency trouble is considered a trouble which 
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causes a sub-zone, zone, distribution point, terminal 

cabinet, or all call system to be inoperable at anytime. 

4) If a PA System component failure cannot be corrected within 

four (4) hours (exclusive of the standard work time limits), 

the Contractor shall be responsible for providing alternate 

System equipment. The alternate equipment/system shall be 

operational within a maximum of 12 hours after the four (4) 

hour trouble shooting time and restore the effected location 

operation to meet the System performance standards. If any 

sub-system or major system trouble cannot be corrected within 

one working day, the Contractor shall furnish and install 

compatible substitute equipment returning the System or sub- 

system to full operational capability, as described herein, 

until repairs are complete. 

b. Required On-Site Visits During the Two Year Guaranty Period 

1) The Contractor shall visit, on-site, for a minimum of eight 

(8) hours, once every 12 weeks, during the guaranty period, to 

perform system preventive maintenance, equipment cleaning, and 

operational adjustments to maintain the System according the 

descriptions identified in this document. 

2) The Contractor shall arrange all Facility visits with the RE 

(or Facility Contracting Officer) prior to performing the 

required maintenance visits. 

3) Preventive maintenance procedure(s)shall be performed by the 

Contractor in accordance with the OEM's recommended practice 

and service intervals during non-busy time agreed to by the RE 

(or Facility Contracting Officer) and Contractor. 

4) The preventive maintenance schedule, functions and reports 

shall be provided to and approved by the RE (or Facility 

Contracting Officer). 

5) The Contractor shall provide the RE (or Facility Contracting 

Officer) a type written report itemizing each deficiency found 

and the corrective action performed during each required visit 

or official reported trouble call. The Contractor shall 

provide the RE with sample copies of these reports for review 

and approval at the beginning of the Acceptance Test. The 

following reports are the minimum required: 
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a) The Contractor shall provide a monthly summary all 

equipment and sub-systems serviced during this guarantee 

period to RE (or Facility Contracting Officer) by the fifth 

(5th) working day after the end of each month. The report 

shall clearly and concisely describe the services rendered, 

parts replaced and repairs performed. The report shall 

prescribe anticipated future needs of the equipment and 

systems for preventive and predictive maintenance. 

b) The Contractor shall maintain a separate log entry for each 

item of equipment and each sub-system of the System. The 

log shall list dates and times of all scheduled, routine, 

and emergency calls. Each emergency call shall be 

described with details of the nature and causes of 

emergency steps taken to rectify the situation and specific 

recommendations to avoid such conditions in the future. 

6) The RE (or Facility Contracting Officer) shall convey to the 

Facility Engineering Officer, two (2) copies of actual reports 

for evaluation. 

a) The RE (or Facility Contracting Officer) shall ensure a 

copy of these reports is entered into the System’s official 

acquisition documents. 

b) The Facility Chief Engineer shall ensure a copy of these 

reports is entered into the System’s official technical 

record documents. 

B. Work Not Included: Maintenance and repair service shall not include the 

performance of any work due to improper use; accidents; other vendor, 

contractor, or owner tampering or negligence, for which the Contractor 

is not directly responsible and does not control. The Contractor shall 

immediately notify the RE or Facility Contracting Officer in writing 

upon the discovery of these incidents. The RE or Facility Contracting 

Officer will investigate all reported incidents and render an official 

opinion in writing concerning the supplied information. 

4.3 TRAINING 

A. Provide thorough training of all biomed engineering and electronic 

technical staff assigned to those nursing units receiving new networked 

nurse/patient communications equipment. This training shall be 

developed and implemented to address two different types of staff. 

   



 

 

275116 - PUBLIC ADDRESS AND MASS 

NOTIFICATION SYSTEMS 

Page 54 of 54 
 

Floor nurses/staff shall receive training from their perspective, and 

likewise, unit secretaries (or any person whose specific 

responsibilities include answering patient calls and dispatching staff) 

shall receive operational training from their perspective. A separate 

training room will be set up that allows this type of individualized 

training utilizing in-service training unit, prior to cut over of the 

new system. 

B. Provide the following minimum training times and durations: 

1. Four hours prior to opening for BME / Electronic Staff. Coordinate 

schedule with Owner. 

2. Four hours during the opening week for Telephone Staff – both day 

and night shifts. 

3. Two hours for supervisors and system administrators. 

- - - E N D - - - 
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SECTION 27 52 23 

NURSE CALL AND CODE BLUE SYSTEMS 

 
PART 1 - GENERAL 

1.1 SECTION SUMMARY 

A. Work covered by this document includes design, engineering, labor, 

material and products, equipment warranty and system guarantee, 

training and services for, and incidental to, the complete installation 

of new and fully operating National Fire Protection Association (NFPA) 

– Life Safety Code 101.3-2 (a) Labeled and (b) Listed, Emergency 

Service Nurse-Call and/or Life Safety listed Code Blue Communication 

System and associated equipment (here-in-after referred to as the 

System) provided in approved locations indicated on the contract 

drawings. These items shall be tested and certified capable of 

receiving, distributing, interconnecting and supporting Nurse-Call 

and/or Code Blue communications signals generated local and remotely as 

detailed herein. 

B. Work shall be complete, Occupational Safety and Health Administration 

(OSHA), National Recognized Testing Labatory (NRTL – i.e. Underwriters 

Laboratory [UL]) Listed and Labeled; and VA Central Office (VACO), 

Telecommunications Voice Engineering (TVE 005OP3B) tested, certified 

and ready for operation. 

C. The System shall be delivered free of engineering, manufacturing, 

installation, and functional defects. It shall be designed, engineered 

and installed for ease of operation, maintenance, and testing. 

D. The term “provide”, as used herein, shall be defined as: designed, 

engineered, furnished, installed, certified, tested, and guaranteed by 

the Contractor. 

E. Specification Order of Precedence: In the event of a conflict between 

the text of this document and the Project’s Contract Drawings outlined 

and/or cited herein; THE TEXT OF THIS DOCUMENT TAKES PRECEDENCE. 

HOWEVER, NOTHING IN THIS DOCUMENT WILL SUPERSEDE APPLICABLE EMERGENCY 

LAWS AND REGULATIONS, SPECIFICALLY NATIONAL AND/OR LOCAL LIFE AND 

PUBLIC SAFETY CODES. The Local Fire Marshall and/or VA Public Safety 

Officer are the only authorities that may modify this document’s 

EMERGENCY CODE COMPLIANCE REQUIREMENTS, on a case by case basis, in 

writing and confirmed by VA’s Project Manager (PM), Resident Engineer 

(RE) and TVE-005OP3B. The VA PM is the only approving authority for 

  



 

 

 

275223 - NURSE CALL AND CODE BLUE 

SYSTEMS 

Page 2 of 74 
 

other amendments to this document that may be granted, on a case by 

case basis, in writhing with technical concurrencies by VA’s PM, RE, 

TVE-005OP3B and identified Facility Project Personnel. 

F. The Original Equipment Manufacturer (OEM) and Contractor shall ensure 

that all management, sales, engineering and installation personnel have 

read and understand the requirements of this specification before the 

system is designed, engineered, delivered and provided. The Contractor 

shall furnish a written statement stating this requirement as a part of 

the technical submittal that includes each name and certification, 

including the OEMs. The Contractor is cautioned to obtain in writing, 

all approvals for system changes relating to the published contract 

specifications and drawings, from the PM and/or the RE before 

proceeding with the change. 

1.2 RELATED SECTIONS 

A. 01 33 23 – Shop Drawings, Product Data and Samples. 

B. 07 84 00 – Firestopping. 

C. 26 05 21 – Low – Voltage Electrical Power Conductors and Cables (600 

Volts and Below). 

D. 27 05 11 – Requirements for Communications Installations. 

E. 27 11 00 – TIP Communications Interface and Equipment Rooms Fittings. 

F. 27 15 00 – TIP Communications Horizontal and Vertical Cabling. 

G. 27 51 16 – Public Address & Mass Notification System (PA). 

1.3 DEFINITION 

A. Provide: Design, engineer, furnish, install, connect complete, test, 

certify and guarantee. 

B. Work: Materials furnished and completely installed. 

C. Review of contract drawings: A service by the engineer to reduce the 

possibility of materials being ordered which do not comply with 

contract documents. The engineer's review shall not relieve the 

Contractor of responsibility for dimensions or compliance with the 

contract documents. The reviewer's failure to detect an error does not 

constitute permission for the Contractor to proceed in error. 

D. Headquarters (aka VACO) Technical Review, for National and VA 

Communications and Security, Codes, Frequency Licensing Standards, 

Guidelines and Compliance: 
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Office of Telecommunications 

Special Communications Team (005OP3B) 

1335 East West Highway – 3rd Floor 

Silver Spring, Maryland 20910, 

(O) 301-734-0350, (F) 301-734-0360 

1.4 REFERENCES 

A. The installation shall comply fully with all governing authorities, 

laws and ordinances, regulations, codes and standards, including, but 

not limited to: 

1. United States Federal Law: 

a. Departments of: 

1) Commerce, Consolidated Federal Regulations (CFR), Title 15 – 

Under the Information Technology Management Reform Act (Public 

Law 104-106), the Secretary of Commerce approves standards and 

guidelines that are developed by the: 

a) Chapter II, National Institute of Standards Technology 

(NIST – formerly the National Bureau of Standards). Under 

Section 5131 of the Information Technology Management 

Reform Act of 1996 and the Federal Information Security 

Management Act of 2002 (Public Law 107-347), NIST develops 

– Federal Information Processing Standards Publication 

(FIPS) 140-2—Security Requirements for Cryptographic 

Modules. 

b) Chapter XXIII, National Telecommunications and Information 

Administration (NTIA – aka ‘Red Book’) Chapter 7.8 / 9; 

CFR, Title 47 Federal communications Commission (FCC) Part 

15, Radio Frequency Restriction of Use and Compliance in 

“Safety of Life” Functions & Locations. 

2)  FCC - Communications Act of 1934, as amended, CFR, Title 47 – 

Telecommunications, in addition to Part 15 – Restrictions of 

use for Part 15 listed Radio Equipment in Safety of Life / 

Emergency Functions / Equipment/ Locations (also see CFR, 

Title 15 – Department of Commerce, Chapter XXIII – NTIA): 

a) Part 15 – Restrictions of use for Part 15 listed Radio 

Equipment in Safety of Life / Emergency Functions / 

Equipment/Locations. 
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b) Part 58 – Television Broadcast Service. 

c) Part 90 – Rules and Regulations, Appendix C. 

3) Health, (Public Law 96-88), CFR, Title 42, Chapter IV Health & 

Human Services, CFR, Title 46, Subpart 1395(a)(b) JCAHO “a 

hospital that meets JCAHO accreditation is deemed to meet the 

Medicare conditions of Participation by meeting Federal 

Directives:” 

a) All guidelines for Life, Personal and Public Safety; and, 

Essential and Emergency Communications. 

4) Labor, CFR, Title 29, Part 1910, Chapter XVII - Occupational 

Safety and Health Administration (OSHA), Occupational Safety 

and Health Standard: 

a) Subpart 7 - Definition and requirements (for a NRTL – 15 

Laboratory’s, for complete list, contact 

(http://www.osha.gov/dts/otpca/nrtl/faq_nrtl.html): 

1) UL: 

a) 44-02 – Standard for Thermoset-Insulated Wires and 

Cables. 

b) 65 – Standard for Wired Cabinets. 

c) 83-03 – Standard for Thermoplastic-Insulated Wires 

and Cables. 

d) 467-01 – Standard for Electrical Grounding and 

Bonding Equipment 

e) 468 – Standard for Grounding and Bonding Equipment. 

f) 486A-01 – Standard for Wire Connectors and Soldering 

Lugs for Use with Copper Conductors 

g) 486C-02 – Standard for Splicing Wire Connectors. 

h) 486D-02 – Standard for Insulated Wire Connector 

Systems for Underground Use or in Damp or Wet 

Locations. 

i) 486E-00 – Standard for Equipment Wiring Terminals for 

Use with Aluminum and/or Copper Conductors. 

j) 493-01 – Standard for Thermoplastic-Insulated 

Underground Feeder and Branch Circuit Cable. 

k) 514B-02 – Standard for Fittings for Cable and 

Conduit. 

l) 1069 – Hospital Signaling and Nurse Call Equipment. 
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m) 1449 – Standard for Transient Voltage Surge 

Suppressors. 

n) 1479-03 – Standard for Fire Tests of Through- 

Penetration Fire Stops. 

o) 1666 – Standard for Wire/Cable Vertical (Riser) Tray 

Flame Tests. 

p) 1863 – Standard for Safety, Communications Circuits 

Accessories. 

q) 2024 – Standard for Optical Fiber Raceways. 

r) 60950-1/2 – Information Technology Equipment – 

Safety. 

2) Canadian Standards Association (CSA): same tests as for 

UL. 

3) Communications Certifications Labatory (CCL): same tests 

as for UL. 

4) Intertek Testing Services NA, Inc. (ITSNA formerly 

Edison Testing Labatory [ETL]): same tests as for UL. 

b) Subpart 35 – Compliance with NFPA 101 – Life Safety Code. 

c)  Subpart 36 - Design and construction requirements for exit 

routes. 

d) Subpart 268 - Telecommunications. 

e)  Subpart 305 - Wiring methods, components, and equipment 

for general use. 

5) Department of Transportation, CFR, Title 49 (Public Law 89- 

670), Part 1, Subpart C – Federal Aviation Administration 

(FAA): 

a) Standards AC 110/460-ID & AC 707 / 460-2E – Advisory 

Circulars for Construction of Antenna Towers. 

b) Forms 7450 and 7460-2 – Antenna Construction Registration. 

6) Veterans Affairs (Public Law No. 100-527), CFR, Title 38, 

Volumes I & II: 

a) Office of Telecommunications: 

1) Handbook 6100 – Telecommunications. 

a) Spectrum Management FCC & NTIA Radio Frequency 

Compliance and Licensing Program. 

b) Special Communications Proof of Performance Testing, 

VACO Compliance and Life Safety Certification(s). 
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b) Office of Cyber and Information Security (OCIS): 

1) Handbook 6500 - Information Security Program. 

2) Wireless and Handheld Device Security Guideline Version 

3.2, August 15, 2005. 

c) VA’s National Center for Patient Safety – Veterans Health 

Administration Warning System, Failure of Medical Alarm 

Systems using Paging Technology to Notify Clinical Staff, 

July 2004. 

d) VA’s Center for Engineering Occupational Safety and Health, 

concurrence with warning identified in VA Directive 7700. 

e) Office of Construction and Facilities Management (CFM): 

1) Master Construction Specifications (PG-18-1). 

2) Standard Detail and CAD Standards (PG-18-4). 

3) Equipment Guide List (PG-18-5). 

4) Electrical Design Manual for VA Facilities (PG 18-10), 

Articles 7 & 8. 

5) Minimum Requirements of A/E Submissions (PG 18-15): 

a) Volume B, Major New Facilities, Major Additions; and 

Major Renovations, Article VI, Paragraph B. 

b) Volume C - Minor and NRM Projects, Article III, 

Paragraph S. 

c) Volume E - Request for Proposals Design/Build 

Projects, Article II, Paragraph F. 

6) Mission Critical Facilities Design Manual (Final Draft – 

2007). 

7) Life Safety Protected Design Manual (Final Draft – 

2007). 

8) Solicitation for Offerors (SFO) for Lease Based Clinics 

– (05-2009). 

b. Federal Specifications (Fed. Specs.): 

1) A-A-59544-00 - Cable and Wire, Electrical (Power, Fixed 

Installation). 

2. National Codes: 

a. American Institute of Architects (AIA): Guidelines for Healthcare 

Facilities.  
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b. American National Standards Institute/Electronic Industries 

Association/Telecommunications Industry Association 

(ANSI/EIA/TIA): 

1) 568-B - Commercial Building Telecommunications Wiring 

Standards: 

a) B-1 – General Requirements. 

b) B-2 – Balanced twisted-pair cable systems. 

c) B-3 - Fiber optic cable systems. 

2) 569 - Commercial Building Standard for Telecommunications 

Pathways and Spaces. 

3) 606 – Administration Standard for the Telecommunications 

Infrastructure of Communications Buildings. 

4) 607 – Commercial Building Grounding and Bonding Requirements 

for Telecommunications. 

5) REC 127-49 – Power Supplies. 

6) RS 270 – Tools, Crimping, Solderless Wiring Devices, 

Recommended Procedures for User Certification. 

c. American Society of Mechanical Engineers (ASME): 

1) Standard 17.4 – Guide for Emergency Personnel. 

2) Standard 17.5 – Elevator & Escalator Equipment (prohibition of 

installing non-elevator equipment in Elevator Equipment Room / 

Mechanical Penthouse). 

d. American Society of Testing Material (ASTM): 

1) D2301-04 - Standard Specification for Vinyl Chloride Plastic 

Pressure Sensitive Electrical Insulating Tape. 

e. Building Industries Communications Services Installation (BICSI): 

1) All standards for smart building wiring, connections and 

devices for commercial and medical facilities. 

2) Structured Building Cable Topologies. 

3) In consort with ANSI/EIA/TIA. 
f. Institute of Electrical and Electronics Engineers (IEEE): 

• SO/TR 21730:2007 - Use of mobile 

wireless communication and computing 

technology in healthcare facilities 

- Recommendations for 

electromagnetic compatibility 

(management of unintentional 

electromagnetic interference) with 

medical devices. 
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1) 0739-5175/08/©2008 IEEE – Medical Grade – Mission Critical – 

Wireless Networks. 

2) C62.41 – Surge Voltages in Low-Voltage AC Power Circuits. 

g. NFPA: 

1) 70 - National Electrical Code (current date of issue) – 

Articles 517, 645 & 800. 

2) 75 - Standard for Protection of Electronic Computer Data- 

Processing Equipment. 

3) 77 – Recommended Practice on Static Electricity. 

4) 99 - Healthcare Facilities. 

5) 101 - Life Safety Code. 

3. State Hospital Code(s). 

4. Local Town, City and/or County Codes. 

5. Accreditation Organization(s): 

a. Joint Commission on Accreditation of Hospitals Organization 

(JCAHO) – Section VI, Part 3a – Operating Features. 

1.5 QUALIFICATIONS 

A. The OEM shall have had experience with three (3) or more installations 

of Nurse Call systems of comparable size and interfacing complexity 

with regards to type and design as specified herein. Each of these 

installations shall have performed satisfactorily for at least one (1) 

year after final acceptance by the user. Include the names, locations 

and point of contact for these installations as a part of the 

submittal. 

 

B. The Contractor shall submit certified documentation that they have been 

an authorized distributor and service organization for the OEM for a 

minimum of three (3) years. The Contractor shall be authorized by the 

OEM to pass thru the OEM’s warranty of the installed equipment to VA. 

In addition, the OEM and Contractor shall accept complete 

responsibility for the design, installation, certification, operation, 

and physical support for the System. This documentation, along with 

the System Contractor and OEM certifications must be provided in 

writing as part of the Contractor’s Technical submittal. 
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C. The Contractor shall display all applicable national, state and local 

licenses. 

D. The Contractor shall submit copy (s) of Certificate of successful 

completion of OEM’s installation/training school for installing 

technicians of the System’s Nurse Call and/or Code Blue equipment being 

proposed. 

1.6 CODES AND PERMITS 

A. Provide all necessary permits and schedule all inspections as 

identified in the contract’s milestone chart, so that the system is 

proof of performance tested, certified and approved by VA and ready for 

operation on a date directed by the Owner. 

B. The contractor is responsible to adhere to all codes described herein 

and associated contractual, state and local codes. 

1.7 SCHEDULING 

A. After the award of contract, the Contractor shall prepare a detailed 

schedule (aka milestone chart) using “Microsoft Project” software or 

equivalent. The Contractor Project Schedule (CPS) shall indicate 

detailed activities for the projected life of the project. The CPS 

shall consist of detailed activities and their restraining 

relationships. It will also detail manpower usage throughout the 

project. 

 

B. The Contractor’s Communications Technicians assigned to the System 

shall be fully trained, qualified, and certified by the OEM on the 

engineering, installation, operation, and testing of the System. The 

Contractor shall provide formal written evidence of current OEM 

certification(s) for the installer(s) as a part of the submittal or to 

the RE before being allowed to commence work on the System. 

C. It is the responsibility of the Contractor to coordinate all work with 

the other trades for scheduling, rough-in, and finishing all work 

specified. The owner will not be liable for any additional costs due 

to missed dates or poor coordination of the supplying contractor with 

other trades. 
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1.8 REVIEW OF CONTRACT DRAWINGS AND EQUIPMENT DATA SUBMITTALS (AKA 

TECHNICAL SUBMITTAL[S]) 

(Note: The Contractor is encouraged, but not required, to submit 

separate technical submittal(s) outlining alternate technical 

approach(s) to the system requirements stated here-in as long as each 

alternate technical document(s) is complete, separate, and submitted in 

precisely the same manner as outlined herein. VA will review and rate 

each received alternate submittal, which follows this requirement, in 

exactly the same procedure as outlined herein. Partial, add-on, or 

addenda type alternates will not be accepted or reviewed.) 

A. Submit at one time within 10 days of contract awarding, drawings and 

product data on all proposed equipment and system. Check for 

compliance with contract documents and certify compliance with 

Contractor's "APPROVED" stamp and signature. 

B. Support all submittals with descriptive materials, i.e., catalog 

sheets, product data sheets, diagrams, and charts published by the 

manufacturer. These materials shall show conformance to specification 

and drawing requirements. 

C. Where multiple products are listed on a single cut-sheet, circle or 

highlight the one that you propose to use. Provide a complete and 

through equipment list of equipment expected to be installed in the 

system, with spares, as a part of the submittal. Special 

Communications (TVE-005OP3B) will not review any submittal that does 

not have this list. 

D. Provide four (4) copies to the PM for technical review. The PM will 

provide a copy to the offices identified in Paragraph 1.3.C & D, at a 

minimum for compliance review as described herein where each 

responsible individual(s) shall respond to the PM within 10 days of 

receipt of their acceptance or rejection of the submittal(s). 

E. Provide interconnection methods, conduit (where not already installed), 

junction boxes (J-Boxes), cable, interface fixtures and equipment lists 

for the: ENR(s) ( aka DMARC), TER, TCR, MCR, MCOR, PCR, ECR, Stacked 

Telecommunications Rooms (STR), Nurses Stations (NS), Head End Room 

(HER), Head End Cabinet (HEC), Head End Interface Cabinet (HEIC) and 

approved TCO locations TIP interface distribution layout drawing, as 

they are to be installed and interconnected to teach other (REFER TO 

APPENDIX B – SUGGESTED TELECOMMUNI-CAITONS ONE LINE TOPOLOGY pull-out 

drawing). 
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F. Equipment technical literature detailing the electrical and technical 

characteristics of each item of equipment to be furnished. 

G. Engineering drawings of the System, showing calculated of expected 

signal levels at the headend input and output, each input and output 

distribution point, and signal level at each telecommunications outlet. 

H. Surveys Required as a Part of The Technical Submittal: 

The Contractor shall provide the following System 

surveys that depict various system features and 

capacities required in addition to the on-site survey 

requirements described herein (see Specification 

Paragraph 2.4.3). Each survey shall be in writing 

and contain the following information (the formats are 

suggestions and may be used for the initial Technical 

Submittal Survey requirements), as a minimum: 

a. Nurse Call Cable System Design Plan: 

1) An OEM and contractor designed functioning Nurse Call System 

cable plan to populate the entire TIP empty conduit/pathway 

distribution systems provided as a part of Specification 27 11 

00 shall be provided as a part of the technical proposal. A 

specific functioning Nurse Call: cable, interfaces, J-boxes 

and back boxes shall coincide with the total growth items as 

described herein. It is the Contractor’s responsibility to 

provide the Systems’ entire Nurse Call cable and accessory 

requirements and engineer a functioning Nurse Call 

distribution system and equipment requirement plan of the 

following paragraph(s), at a minimum: 

 

2) The required Nurse Call and/or Code Blue Equipment Locations: 
 

EQUIPPED ITEM CAPACITY GROWTH 

Master Stations   

Dome Lights   

Corridor   

Patient Stations   

Single   

Dual   

Other   

Emergency Stations   



 

 

Bath   

   

Toilet   

Other   

Staff Stations   

Duty Stations   

Code Blue   

Patient Locations   

Central Control Cabinet/Equipment   

Location   

Power Supply(s)   

 

3) The required Nurse Call and/or Code Blue Cable 

Plant/Connections: 

The Contractor shall clearly and fully indicate this category for each 

item identified herein as a part of the technical submittal. For this 

purpose, the following definitions and sample connections are provided 

to detail the system’s capability: 

 

EQUIPPED ITEM CAPACITY GROWTH 

Central Control Cabinet/Equipment   

Location   

Power Supply(s)   

Other   

Cable Plant   

Supply to Locations Identified in 

Paragraph 1.8.H.1.a.2) 

  

Remote Locations   

Other   

Maintenance/Program Console   

Location(s)   

Other   

Other   
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1.9 PROJECT RECORD DOCUMENTS (AS BUILTS) 

A. Throughout progress of the Work, maintain an accurate record of changes 

in Contract Documents. Upon completion of Work, transfer recorded 

changes to a set of Project Record Documents. 

B. The floorplans shall be marked in pen to include the following: 

1. Each device specific locations with UL labels affixed. 

2. Conduit locations. 

3. Each interface and equipment specific location. 

4. Head-end equipment and specific location. 

5. Wiring diagram. 

6. Labeling and administration documentation. 

7. Warranty certificate. 

8. System test results. 

1.10 WARRANTIES / GUARANTY 

A. The Contractor shall warrant the installation to be free from defect in 

material and workmanship for a period of two (2) years from the date of 

acceptance of the project by the owner. The Contractor shall agree to 

remedy covered defects within four (4) hours of notification of major 

failures or within twenty-four (24) hours of notification for 

individual station related problems. 

B. The Contractor shall agree to grantee the system according to the 

guidelines outlined in Article 4 herein. 

1.11 USE OF THE SITE 

A. Use of the site shall be at the GC’s direction. 

B. Coordinate with the GC for lay-down areas for product storage and 

administration areas. 

C. Coordinate work with the GC and their sub-contractors. 

D. Access to buildings wherein the work is performed shall be directed by 

the GC. 

1.12 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will 

prevent damage, deterioration, and loss, including theft. 

B. Store products in original containers. 
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C. Coordinate with the GC for product storage. There may be little or no 

storage space available on site. Plan to potentially store materials 

off site. 

D. Do not install damaged products. Remove damaged products from the site 

and replaced with new product at no cost to the Owner. 

1.13 PROJECT CLOSE-OUT 

A. Prior to final inspection and acceptance of the work, remove all 

debris, rubbish, waste material, tools, construction equipment, 

machinery and surplus materials from the project site and thoroughly 

clean your work area. 

B. Before the project closeout date, the Contractor shall submit: 

1. OEM Equipment Warranty Certificates. 

2. Evidence of compliance with requirements of governing authorities 

such as the Low Voltage Certificate of Inspection. 

3. Project record documents. 

4. Instruction manuals and software that is a part of the system. 

5. System Guaranty Certificate. 

C. Contractor shall submit written notice that: 

1. Contract Documents have been reviewed. 

2. Project has been inspected for compliance with contract. 

3. Work has been completed in accordance with the contract. 

  

PART 2 – PRODUCTS / FUNCTIONAL REQUIREMENTS 

2.0 GENERAL REQUIREMENTS FOR EQUIPMENT AND MATERIALS 

A. Furnish and install a complete and fully functional and operable Nurse 

Call System for each location shown on the contract drawings and TCOs 

WHOSE EMPTY CONDUIT SYSTEM WAS PROVIDED AS A PART OF SPECIFICATION 27 

11 00. 

B. Coordinate features and select interface components to form an 

integrated Nurse Call system. Match components and interconnections 

between the systems for optimum performance of specified functions. 
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C. Equipment: Active electronic type shall use solid-state components, 

fully rated for continuous duty unless otherwise indicated. Select 

equipment for normal operation on input power usually supplied between 

110 to 130 VAC, 60 Hz supplied from the Facility’s Emergency Electrical 

Power System. 

D. Meet all FCC requirements regarding equipment listing, low radiation 

and/or interference of RF signal(s). The system shall be designed to 

prevent direct pickup of signals from within and outside the building 

structure. 

E. Weather/Water Proof Equipment: Listed and labeled by an OSHA certified 

NRTL (i.e. UL) for duty outdoors or in damp locations. 

2.1 SYSTEM DESCRIPTION 

A. Furnish and install a complete and fully functional and operable 

Rauland Responder 4000 Nurse Call and/or Code Blue System WHOSE EMPTY 

CONDUIT SYSTEM WAS PROVIDED AS A PART OF SPECIFICATION 27 11 00. 

B. The Contractor shall continually employ interfacing methods that are 

approved by the OEM and VA. At a minimum, an acceptable interfacing 

method requires not only a physical and mechanical connection, but also 

a matching of signal, voltage, and processing levels with regard to 

signal quality and impedance. The interface point must adhere to all  

standards described herein for the full separation of Critical Care and 

Life Safety systems. 

C. The System Contractor shall connect the System ensuring that all NFPA 

and UL Critical Care and Life Safety Circuit and System separation 

guidelines are satisfied. The System Contractor is not allowed to make 

any connections to the Telephone System 

D. System hardware shall consist of a standalone (separate) nurse cal and 

Code Blue patient communications network comprised of nurse consoles, 

control stations, staff and duty stations, room and corridor dome 

lights, pillow speakers/call cords, pull cord and/or emergency push 

button stations, wiring, computer interfaces, printer interfaces, 

wireless / telephone network interfaces, and nurse locating system 

interface (when specifically approved first by TVE 005OP3B) and as 

shown on drawings. All necessary equipment required to meet the intent 

of these specifications, whether or not enumerated within these 

specifications, shall be supplied and installed to provide a complete 

and operating nurse call and Code Blue patient communications network.  
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It is not acceptable to utilize the telephone cable system for the 

control and distribution of nurse call (code Blue) signals and 

equipment. 

E. System firmware shall be the product of a reputable firmware OEM of 

record with a proven history of product reliability and sole control 

over all source code. Manufacturer shall provide, free of charge, 

product firmware/software upgrades for a period of two (2) years from 

date of acceptance by VA for any product feature enhancements. System 

configuration programming changes shall not require any exchange of 

parts and shall be capable of being executed remotely via a modem 

connection (when specifically approved first by TVE 005OP3B). 

F. The Nurse Call Head End Equipment shall be located in 

Telecommunications Room. The Nurse Call / Code Blue System may 

interface the PA system when specifically approved by VA Headquarters T 

VE 005OP3B during the project approval process prior to contract 

bidding. 

G. The System shall utilize microprocessor components for all signaling 

and programming circuits and functions. Self contained or on board 

system program memory shall be non-volatile and protected from erasure 

from power outages for a minimum of 12 hours. 

H. Provide a backup battery or a UPS for the System (including each 

distribution cabinet/point, CRT and Monitor) to allow normal operation 

and function (as if there was no AC power failure) in the event of an 

AC power failure or during input power fluctuations for a minimum of 30 

minutes. 

I. The System is defined as Critical Service and the Code Blue functions 

is defined as Life Safety/Support by NFPA (re Part 1.1.A) and so 

evaluated by JCAHCO. Therefore, the system shall have a minimum of two 

(2) additional remote enunciation points in order to satisfy NFPA’s 

Life Safety Code 101 (the typical secondary locations are Telephone 

Operators Room, MAS ER Desk, Boiler Plant, etc; AND the primary 

location is required to be in the SCC Room. 
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1. These two (2) additional remote locations shall be fully manned: 

a. 24/7/365 for certified Clinics. 

b. As long as other identified VA Medical / Servicing Facilities are 

open for servicing patients. 

c. At a minimum, Code Blue Functions shall be provided in all 

Recovery (Medical and Surgical) Rooms, Intensive Care Units 

(ICU), Cardiac Care Units (CCU), Step Down Room, Life Support / 

Monitoring Rooms, Oncology / Radiology Procedure Rooms, and 

Dialysis Areas. 

d. The minimum remote enunciation locations shall be: 

1) The Telephone / PBX Operator Room. 

2) Other location(s) that is specifically approved by VA 

Headquarters TVE - 005OP3B DURING THE PROJECT DEVELOPMENT 

STAGES AND PRIOR TO EQUIPMENT PURCHASE. 

2. In addition to the two (2) remote locations afore described, the 

following locations are the minimum required for additional Nurse 

Call /Code Blue Annunciation: 

a. “On Call” Rooms. 

b. Each Nurse Master Station. 

c. Each Staff Station. 

d. Each Duty Station. 

3. The MAXIMUM enunciation time period from placement of the Code Blue 

Call to enunciation at each remote locations is 10 seconds; and, 15 

seconds to the subsequent enunciating media stations (i.e. PA, Radio 

Paging, Emergency Telephone or Radio Backup, etc.).  

J. Each Code Blue System shall be designed to provide continuous 

electrical supervision of the complete and entire system (i.e. dome 

light bulbs [each light will be considered supervised if they use any 

one or a combination of (UL) approved electrical supervision 

alternates, as identified in UL-1069, 1992 revision], wires, contact 

switch connections, circuit boards, data, audio, and communication 

busses, main and UPS power, etc.). All alarm initiating and signaling 

circuits shall be supervised for open circuits, short circuits, and 

system grounds. Main and UPS power circuits shall be supervised for a 

change in state (i.e. primary to backup, low battery, UPS on line, 

etc.). When an open, short or ground occurs in any system circuit, an 

audible and visual fault alarm signal shall be initiated at the nurse  
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control station and all remote locations. 

K. When the System is approved to connect to a separate communications 

system (i.e. LAN, WAN, Telephone, Public Address, radio raging, 

wireless systems, etc) the connection point shall meet the following 

minimum requirements for each hard wired / wireless connection (note 

each wireless system connection MUST BE APPROVED PRIOR TO CONTRACT BID 

BY VA HEADQUARTERS TVE - 005OP3B AND SPECTRUM MANAGEMENT - 005OP2B – 

hereinafter referred to as SM - 005OP2B): 

1. UL 60950-1/2. 

2. FIPS 142. 

3. FCC Part 15 Listed Radio Equipment restriction compliance approved 

by SM – 005OP2B. 

L. All passive distribution equipment shall meet or exceed -80 dB 

radiation shielding (aka RFI) shielding specifications and be provided 

with connectors specified by the OEM. 

M. All equipment face plates utilized in the system shall be stainless 

steel, anodized aluminum or UL approved cycolac plastic for the areas 

where provided. 

N. Noise filters and surge protectors shall be provided for each equipment 

interface cabinet, headend cabinet, control console and local and 

remote amplifier locations to insure protection from input primary AC 

power surges and to insure noise glitches are not induced into low 

voltage data circuits. 

O. Plug-in connectors shall be provided to connect all equipment, except 

coaxial cables. Coaxial cable distribution points shall use coaxial 

cable connections recommended by the cable OEM and approved 

by the system OEM. Base band cable systems shall utilize 

barrier terminal screw type connectors, at a minimum. As an 

alternate, crimp type connectors installed with a ratchet 

type installation tool are acceptable provided the cable 

dress, pairs, shielding, grounding, connections and 

labeling are the same as the barrier terminal strip 

connectors. Tape of any type, wire nuts or solder type 

connections are unacceptable and will not be approved. 
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P. Audio Level Processing: The control equipment shall consist of audio 

mixer(s), volume limiter(s) and/or compressor(s), and power 

amplifier(s) to process, adjust, equalize, isolate, filter, and amplify 

each audio channel for each sub-zone in the system and distribute them 

into the System’s RF interfacing distribution trunks and amplification 

circuits. It is acceptable to use identified Telephone System cable 

pairs designated for Two-Way Radio interface and control use or 

identified as spare telephone cable pairs by the Facility’s Telephone 

System Contractor. The use of telephone cable to distribute RF signals, 

carrying system or sub-system AC or DC voltage is not acceptable and 

will not be approved. Additionally, each control location shall be 

provided with the equipment required to insure the system can produce 

its designed audio channel capacity at each speaker identified on the 

contract drawings. The Contractor shall provide: a spare set of 

telephone paging modules as recommended by the OEM (as a minimum 

provide one spare module for each installed module); one spare audio 

power amplifier, one spare audio mixer, one spare audio volume limiter 

and/or compressor, and one spare audio automatic gain adjusting device, 

and minimum RF equipment recommended by the OEM. 

Q. Contractor is responsible for pricing all accessories and miscellaneous 

equipment required to form a complete and operating system. Unless 

otherwise noted in this Part, equipment quantities shall be as 

indicated on the drawings. 

R. System Performance: 

1. At a minimum, each distribution, interconnection, interface, 

terminating point and TCO shall be capable of supporting the 

Facility’s Nurse Call and/or Code Blue System voice and data service 

as follows: 
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a. Shall be compliant with and not degrade the operating parameters 

of the Public Switched Telephone Network (PSTN) and the Federal 

Telecommunications System (FTS) at each PSTN and FTS interface 

(if attachment is permitted by TVE 005OP3B), interconnection and 

TCO terminating locations detailed on the contract drawings. 

b. The System shall provide the following minimum operational 

functions: 

1) Code Blue calls shall be cancelable at the calling station 

only. The nurse call master station (s) that a managing Code 

Blue functions shall not have the ability to cancel Code Blue 

calls. 

2) Each Code Blue system shall be able to receive audio calls 

from all bedside stations simultaneously. 

3) Calls placed from any Code Blue station shall generate Code 

Blue emergency type audible and visual signals at each 

associated nurse control and duty station, respective dome 

lights and all local and remote annunciator panels. Calls 

placed from a bedside station shall generate emergency type 

visual signals at the bedside station and associated dome 

light(s) in addition to the previous stated stations and 

panels. 

4) Activating the silencing device at any location, while a Code 

Blue call or system fault is occurring shall mute the audible 

signals at the alarm location. 

a) The audible alarm shall regenerate at the end of the 

selected time-out period until the call or fault is 

corrected. 

b) The visual signals shall continue until the call is 

canceled and/or a fault is corrected. When the fault is 

corrected, all signals generated by the fault shall 

automatically cease, returning the System to a standby 

status. 

c) Audible signals shall be regenerated in any local or remote 

annunciator panel that is in the silence mode, in the event 

an additional Code Blue call is placed in any Code Blue 

system. 
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d) The additional Code Blue call shall also generate visual 

signals at all annunciators to identify the location of the 

call. 

2. Each System Nurse Call location shall generate a minimum of 

distinct calls: 

a. Routine: single flashing dome lights & master station color and 

audio tone, 

b. Staff Assist: rapid flashing dome lights & master station color 

and audio tone, 

c. Emergency: Red flashing done lights & master station color and 

audio tone, 

d. Code Blue (if equipped): Blue flashing dome lights and master 

station color and audio tone, 

e. Each generated call shall be cancelable at ONLY the originating 

location, 

f. Staff Locator: Green Flashing dome lights & master station color 

and audio tone, and 

2.3 MANUFACTURERS 

A. The products specified shall be new, FCC and UL Listed, labeled and 

produced by OEM manufacturer of record. An OEM of record shall be 

defined as a company whose main occupation is the manufacture for sale 

of the items of equipment supplied and which: 

1. Maintains a stock of replacement parts for the item submitted, 

2. Maintains engineering drawings, specifications, and operating 

manuals for the items submitted, and 

3. Has published and distributed descriptive literature and equipment 

specifications on the items of equipment submitted at least 30 days 

prior to the Invitation for Bid. 

B. Specifications contained herein as set forth in this document detail 

the salient operating and performance characteristics of equipment in 

order for VA to distinguish acceptable items of equipment from 

unacceptable items of equipment. When an item of equipment is offered 

or furnished for which there is a specification contained herein, the 

item of equipment offered or furnished shall meet or exceed the 

specification for that item of equipment. 

C. Equipment Standards and Testing: 
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1. The System has been defined herein as connected to systems 

identified as Critical Service performing various Emergency and Life 

Support Functions. Therefore, at a minimum, the system shall conform 

to all aforementioned National and/or Local Life Safety Codes (which 

ever are the more stringent), NFPA, NEC, this specification, JCAHCO 

Life Safety Accreditation requirements, and the OEM recommendations, 

instructions, and guidelines. 

2. All supplies and materials shall be listed, labeled or certified by 

UL or a NRTL where such standards have been established for the 

supplies, materials or equipment. 

3. The provided equipment required by the System design and approved 

technical submittal must conform with each UL standard in effect for 

the equipment, as of the date of the technical submittal (or the 

date when the RE approved system equipment necessary to be replaced) 

was technically reviewed and approved by VA. Where a UL standard is 

in existence for equipment to be used in completion of this 

contract, the equipment must bear the approved UL seal. 

4. Each item of electronic equipment to be provided under this contract 

must bear the approved UL seal or the seal of the testing laboratory 

that warrants the equipment has been tested in accordance with, and 

conforms to the specified standards. The placement of the UL Seal 

shall be a permanent part of the electronic equipment that is not 

capable of being transportable from one equipment item to another. 

2.4 PRODUCTS 

A. General. 

1. Contractor is responsible for pricing all accessories and 

miscellaneous equipment required to form a complete and operating 

system. The equipment quantities provided herein shall be as 

indicated on the drawings with the exception of the indicated spare 

equipment. 

2. Contractor Furnished Equipment List (CFEs): 

a. The Contractor is required to provide a list of the CFE equipment 

to be furnished. The quantity, make and model number of each 

item is required.  Select the required equipment items quantities 

that will satisfy the needs of the system as described herein and 

with the OEM’s concurrence applied to the list(s), in writing. 
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Item   Quantity Unit 

1. As required Interface Panel(s) 

1.a As required Electrical Supervision 

 

1.a.1 

 

As 

 

required 

Trouble Enunciator 

Equipment Back Box(s) 

1.b As required Telephone 

1.c As required Public Address 

1.d As required Radio Paging / Equipment 

1.e As required Wireless / Equipment 

1.f. As required Radio Pager / Equipment 

1.g As required Wireless / Equipment 

1.f As required Personal Communicator / 

 

2. 

 

As 

 

required 

Equipment 

Lightning Arrestor 

3. As required Head End Equipment/Locations 

3.a As required Cabinet(s) 

3.a.1 As required AC Power Conditioner & Filter 

3.a.2 As required AC Power Strip 

3.a.3 As required UPS 

3.a.4 As required Interconnecting Wire/Cables 

3.a.5 As required Wire / Cable Connector(s) 

3.a.6 As required Wire / Cable Terminator(s) 

3.b As required Wire Management System 

3.b As required Head End Function(s) 

3.b.1 As required H7 Interface 

3.b.2 As required Nurse Locator 

3.b.3 As required Staff Locator 

4. As required Master Station(s) 

4.a As required Nurse Locator 

4.b As required Staff Locator 

5. As required Distribution System(s) 

5.a As required Staff Station 

5.a.1 As required Equipment Back Box(s) 

5.b As required Duty Station 

5.b.1 As required Equipment Back Box(s) 

5.c As required Code Blue Station 

5.c.1 As required Equipment Back Box(s) 

5.c.2 

5.d 

 

As 

2 (MIN) 

required 

Remote Station(s) 

Patient Station(s) 

5.d.1 As required Equipment Back Box(s) 

5.d.2 As required Bed Interface(s) 

5.d.3 As required Pillow Speaker 

5.d.4 As required Push Button Cordset 

5.d.5 As required Dummy Plugs 

5.d.6 As required Bed Integrated Control 

5.d.7 As required Lighting Interface Module 

5.d.8 As required TV Control Interface 

5.d.9 As required TV Control Jack 

5.d.10 As required TV Interconnection Cables 

5.d.11 As required HDTV Coaxial 

5.d.12 As required HDTV/Nurses Call Interface/ 

 

5.d.13 

 

As 

 

required 

Control 

Auxiliary Mounting Interface 

  



 

 

275223 - NURSE CALL AND CODE BLUE 

SYSTEMS 

Page 24 of 74 
 

5.e As required Emergency Station(s) 

5.e.1 As required Equipment Back Box(s) 

5.e.2 As required Toilet Emergency Station 

(waterproof) 

5.e.3 As required Shower Emergency Station 

(waterproof) 

5.e.4 As required Lavatory Emergency Station 

(waterproof) 

5.f. As required Room Dome Light 

5.f.1 As required Equipment Back Box(s) 

5.g As required Other Dome Light(s) 

5.g.1 As required Equipment Back Box(s) 

5.g.2 As required Corridor Dome Light 

5.g.3 As required Intersectional Dome Light 

5.h As required System Cable(s) 

5.h.1 As required Coaxial 

5.h.2 As required System Pin 

5.h.3 As required Audio 

5.h.4 As required Control 

5.h.5 As required Video 

5.i As required System Connector(s) 

5.i.1 As required Coaxial 

5.i.2 As required System Pin 

5.i.2 As required Audio 

5.i.3 As required Control 

5.i.4 As required Video 

5.j As required Wire Management Required as 

described herein 

6. As required Mental Health Unit 

9. As required Oncology, Radiology, Dialysis 

Units 

(These units are treated the 

same as Blind Rehabilitation 

Unit EXCEPT it does contains  

a CODE BLUE Function. If  

these units are provided as a 

part of the project, AT A 

MINIMUM – DUPLI-CATE THE 

BLINE REHABILITATION UNIT’S 

EQUIPMETN LISTE AND EDIT AND 

RENUMBER ACCORD-INGLY)// 

10. On Hand Spares Provide a 

separate system spares  list 

as indicated in each 

equipment description. 

B. Telecommunications Room(s) (TR): 

1. Locate the Nurse Call and/or Code Blue floor distribution equipment 

as required by system design and OEM direction. Provide secured and 

lockable cabinet/rack(s) as required. 

2. Head-End Equipment: 
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a. Provide all required power supplies, communications hubs, network 

switches, intelligent controllers and other devices necessary to 

form a complete system. Head-end components may be rack mounted 

or wall mounted in an enclosed metal enclosure. 

b. Provide the head end equipment in the closest Telecommunications 

Room where the System is installed. 

c. Provide the System UPS inside the cabinet or in a separate 

cabinet adjacent to the head end cabinet that shall maintain a 

minimum of 30 minute battery back-up to all system components. 

d. Equipment Cabinet: Comply with TIA/EIA-310-D. Lockable, 

ventilated metal cabinet houses terminal strips, power supplies, 

amplifiers, system volume control, and other switching and 

control devices required for conversation channels and control 

functions. See Paragraph 2.5.E for the Cabinet’s minimum 

internal items that are in addition to the installed System 

equipment. 

e. Vertical Equipment Rack, Wall Mounted (to be included inside of 

the Equipment Cabinet) containing the following minimum items: 

1) 36” (28RU) internal rack space, welded steel construction, 

minimum 20” usable depth, adjustable front mounting rails. 

2) Install the following products in rack provided by same 

manufacturer or as specified: 

a) Security screws w/ nylon isolation bushings. 

b) Textured blank panels. 

c) Custom mounts for components without rack mount kits. 

d) Security covers. 

e) Internal system ground copper buss (may be substituted with 

a bare #0 AWG copper wire or equivalent size copper mesh 

strip connected to ONLY THE FACILITY’S SIGNAL GROUNDING 

SYSTEM. 

f) Power Sequencer- rack-mounted power conditioner and 

(provide as-needed) delayed sequencer(s) with (2) 

unswitched outlets each and contact closure control inputs. 

Connect the conditioner to one of the dual duplex outlets. 

g) Two (2) each 120VAC @ 20A dual duplex outlets, connected 

via conduit to the nearest Electrical Service Panel that is 

supplied by the Facility’s Essential Electrical System. 
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h) One (1) each 120VAC @ 15A Power Distribution Strip(s). 

Connect each strip to the unstitched outlet on the power 

conditioner. 

C. Interface Equipment: 

1. TCR: 

a. Code Blue Annunciation Station: 

1) The Code Blue Remote Annunciation Station shall be located in 

the Telephone Operators Room. 

2) The Annunciation Station shall be connected to the System via 

hard wire connection(s) that shall contain all the electrical 

supervisory tone signals, visual bulbs, read out panel to 

indicate the location of the Code and system troubles. 

3) The System shall not be connected to the Telephone system 

unless specifically APPROVED BY VA HEADQUARTERS (005OP3B) and 

(005OP2B) PRIOR TO CONTRACT BID. 

4) The Annunciation Station shall be installed in a location 

directly viewable and the readout is completely readable from 

the Public Address Microphone Control Console. 

5) Provide one (1) spare panel. 

b. Electrical Supervision Trouble Annunciator Panel: 

1) The Electrical Supervision Trouble Annunciation Panel shall be 

located in the Telephone Operators Room. 

2) The panel(s) shall be compatible with the generated electrical 

and/or electronic supervising signals to continuously monitor 

the operating condition for the System head-end processing 

equipment, master stations, staff stations, patient stations, 

duty stations, audio power amplifier(s), UPS, power supplies, 

dome lights and interconnecting trunks. The panels shall 

generate an audible and visual signal when the System’s 

supervising system detects a system and equipment trouble or 

trunk-line is malfunctioning. 

3) Provide one (1) spare panel. 

2. Nurse (aka Staff) Locator Interface: 

a. The System must be capable of performing nurse-locator functions. 

b. The System must be capable of performing staff-locator functions 

c. These functions may be combined into one operation. 

d. Provide two (2) spare interfaces. 
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D. Call Initiation, Annunciation and Response: 

1. Light and Tones: 

a Calls may be initiated through: 

1) Patient station. 

2) Staff station. 

3) Code Blue station. 

4) Toilet Emergency Station pull cord / push button. 

5) Shower Emergency Station pull cord. 

6) Bed Pillow speaker. 

7) Bed Push-button cordset. 

8) Hospital Bed Integrated controls. 

b Once a call is initiated, it must be annunciated at the following 

locations: 

1) The Corridor, Intersectional and Room dome light associated 

with the initiating device. 

2)  A local master control station indicating the call location 

and priority. 

3) Each duty station. 

4) Each staff station. 

5) Each remote location. 

c) All calls must be displayed until they are cleared by the 

nursing staff ONLY from the initiating device location. 

2. Voice: 

a Calls may be initiated through: 

1) Patient station. 

2) Staff station. 

3) Code Blue station. 

4) Toilet Emergency pull cord / push button station. 

5) Shower Emergency pull cord station. 

6) Pillow speaker. 

7) Push-button cordset. 

8) Integrated bed controls. 

9) Master Station. 

the minimum guidelines and requirements of Paragraph 2.8.A. 

E. Patient and Staff Assignment: 

1. System may provide for transfer of one or more individual or groups 

of stations from one master station to another without mechanical 

switches or additional wiring of the stations. The transfer may be 
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initiated manually be the nurse or automatically at certain times of 

the day. 

2. The Facility’s LAN/WAN IS NOT ALLOWED for Nurses Call/Code Blue main 

wiring which must be a “stand alone primary cable infrastructure.” 

Connections to the VA LAN/WAN will be allowed ONLY when the LAN/WAN 

system has been demonstrated and certified by TVE - 005OP3B meeting 

the minimum guidelines and requirements of the Life Safety Code. 

F. Reports: 

1. The system’s generated reports logging all calls, alarms, response 

time, bed, and staff assignments may be allowed to transmit these 

reports to a central archiving entity. 

2. Reports function shall be limited by passwords and security tier 

level access, so that only supervisors may access it when desired. 

3. Provide instructions to the owner on how to enable/disable the 

reporting functions. 

4. The Facility’s LAN/WAN IS NOT ALLOWED for Nurses Call/Code Blue main 

wiring that must be a “stand alone primary cable infrastructure.” 

Connections to the VA LAN/WAN will be allowed ONLY when the system 

has been demonstrated and certified by 005OP2B meeting the minimum 

guidelines and requirements of the Life Safety Code. 

G. System/Management Software: 

1. Provide and install system/management software on minimum of three 

(3) owner-provided computers. 

a.  The management software shall at a minimum provide all 

historical reporting features of the system as well as real-time 

monitoring of events. 

b. The system software shall at a minimum provide the system’s 

operating and functioning parameters and script. The OEM shall 

provide VA with access to the software’s script writing and 

functions. 

2. Provide two (2) spare CD’s with the software installed and operable. 

3. Rights in Data: VA shall have the right to all script and 

programming language of system management software. If commercial 

off the shelf (COTS) or a memorandum of understanding (MOU) is 

required for follow-on maintenance, the Contractor is required to 

accomplish the COTS Survey document and the RE is required to 
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accomplish the COTS Acquisition document supplied in Part 5 

Attachments herein. 

H. System Functional Station: 

1. Master Control: 

a. Audio and Light: 

1) A visual / aural (tone only) system shall be provided, 

protected and located in the Rehab Building. The System shall 

include a push-button emergency station with an associated 

corridor dome light. 

2) The system shall also include a power supply and a visual / 

audio display panel as shown on the drawings. The visual / 

audio display panel shall generate audible and visual 

emergency signals to indicate the location of a placed call. 

3) The Visual Display Panel shall be a digital readout touch 

screen to visually announce the location of incoming calls 

placed in the System including room and bed number and 

priority of the call. Identify each calling station with an 

individual display, including separate displays for each 

patient sharing a dual bedside station. If a digital readout 

touch screen standard is not required or approved by the 

Facility during the project design phase, an alpha - numeric 

scheme shall be provided that identifies the: ward, room and 

bed. 

a) Calls placed at emergency stations located in toilets and 

baths inside bedrooms shall be displayed for the bed 

closest to the nurse control station. Beds in multi-bed 

bedrooms shall be identified in a clock-wise pattern upon 

entering the bedroom. 

b) It shall display a minimum of four incoming calls. 

Additional placed calls shall be stored in order of 

placement and priority. 

4) The visual / audio system shall be installed according to the 

same Procedures, guidelines and standards outlined for a 

regular Nurse Call System for emergency NOT CODE BLUE 

OPERATION. 

5) Speakerphone and handset communication. 
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6) Provide one (1) spare station for each ten (1) stations 

installed. 

b. Touch Screen: 

1) Provide a touch screen master station with 15” minimum monitor 

size. 

2) The master station shall have a full control capability over 

staff assignment to patients and beds as well as pagers and 

wireless personal communication devices (when specifically 

approved by 005OP3B on a case by case basis). 

3) Speakerphone and handset communication. 

4) Provide one (1) spare station for each ten (1) stations 

installed. 

2. Staff: 

a. Light and Tine Only. 

b. Voice Communications Enabled. 

c. Provide one (1) spare station for each twenty (20) stations 

installed. 

3. Duty: 

a. Light and Tine Only. 

b. Voice Communications Enabled. 

c. Provide one (1) spare station for each twenty (20) stations 

installed. 

4. Patient: 

a. Single & Dual: 

1) Provide each patient station with the following minimum 

Feature. 

a) Call button. 

b) Call answered button. 

c) Pillow speaker jack. 

d) Auxiliary alarm monitoring jack. 

e) Hospital bed interface jack (when specially approved by TVE 

- 005OP3B). 

f) Provide one (1) spare station for each twenty (20) stations 

installed. 

I. Distribution System: Refer to Specification Sections 27 11 00, 

Structured TIP Communications Cables; 27 11 00, TIP Communications 

Interface and Equipment Rooms Fittings and 27 15 00, HORIZONTAL and 
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Vertical TIP Communications Cabling for additional specific TIP wire 

and cable standards and installation requirements used to install the 

Facility’s TIP network. 

1. In addition to the TIP provided under the aforementioned 

Specification Sections, the contractor shall provide the following 

additional TIP installation and testing requirements, provide the 

following minimum additional System TIP requirements, cables & 

interconnections: 

a. Each wire and cable used in the System shall be specifically OEM 

certified by tags on each reel and recommended and approved for 

installation in the Facility. 

b. The Contractor shall provide the RE a 610 mm (2 foot) sample of 

each wire and/or cable actually employed in the System and each 

certification tag for approval before continuing with the 

installation as described herein. 

c. Fiberoptic Cables: Refer to Specification Section 27 15 00, 

Horizontal and Vertical TIP Communications Cabling; Paragraph 

2.4.C12.d. Fiberoptic Cables – for minimum technical standards 

and requirements for additional System cables. 

d. Copper Cables: Refer to Specification Section 27 15 00, 

Horizontal and Vertical TIP Communications Cabling; Paragraph 

2.4.C12.c. Copper Cables – for minimum technical standards and 

requirements for additional System voice and data cables. 

e. Line Level Audio and Microphone Cable: 

1) Line level audio and microphone cable for inside racks and 

conduit. 

2) Shielded, twisted pair Minimum 22AWG, stranded conductors and 

24AWG drain wire with overall jacket. 

f. Speaker Level Audio (70.7Volt RMS): 

1) For use with 70.7V speaker circuits. 

2) 18AWG stranded pair, minimum. 

g. All cabling shall be //plenum// or //riser (UL-1666)// rated. 

h. Provide one (1) spare 1,000 foot roll of approved System (not 

microphone) cable only. 

2. Raceways, Back Boxes and conduit: 

a. In addition to the Raceways, Equipment Room Fittings provided 

under Specification Sections 27 15 00 TIP Communication Room 
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Fittings and 27 15 00 – TIP Communications Horizontal and 

Vertical Cabling, provide the following additional TIP raceway 

and fittings: 

b. Each raceway that is open top, shall be: UL certified for 

telecommunications systems, partitioned with metal partitions in 

order to comply with NEC Parts 517 & 800 to “mechanically 

separate telecommunications systems of different service, protect 

the installed cables from falling out when vertically mounted and 

allow junction boxes to be attached to the side to interface 

“drop” type conduit cable feeds. 

c. Intercommunication System cable infrastructure: EMT or in J-hooks 

above accessible ceilings, 24 inches on center. 

d. Junction boxes shall be not less than 2-1/2 inches deep and 6 

inches wide by 6 inches long. 

e. Flexible metal conduit is prohibited unless specifically approved 

by 005OP3B. 

f. System Conduit: 

1) The PA system is NFPA listed as Emergency / Public Safety 

Communication System which requires the entire system to be 

installed in a separate conduit system. 

2) The use of centralized mechanically partitioned wireways may 

be used to augment main distribution conduit on a case by case 

basis when specifically approved by VA Headquarters (005OP3B). 

3) Conduit Sleeves: 

a) The AE has made a good effort to identify where conduit 

sleeves through full-height and fire rated walls on the 

drawings, and has instructed the electrician to provide the 

sleeves as shown on the drawings. 

b) While the sleeves shown on the drawings will be provided by 

others, the contractor is responsible for installing 

conduit sleeves and fire-proofing where necessary. It is 

often the case, that due to field conditions, the nurse- 

call cable may have to be installed through an alternate 

route. Any conduit sleeves required due to field 

conditions or those omitted by the engineer shall be 

provided by the cabling contractor. 
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g. Device Back Boxes: 

1) Furnish to the electrical contractor all back boxes required 

for the PA system devices. 

2) The electrical contractor shall install the back boxes as well 

as the system conduit. Coordinate the delivery of the back 

boxes with the construction schedule. 

3. UPS: 

a. Provide a backup battery or a UPS for the System to allow normal 

operation and function (as if there was no AC power failure) in 

the event of an AC power failure or during input power 

fluctuations for a minimum of 30 minutes. 

b. As an alternate solution, the telephone system UPS may be 

utilized to meet this requirement at the headend location, as 

long as this function is specifically approved by the Telephone 

Contractor and the RE. 

c. The Nurse Call Contractor shall not make any attachments or 

connection to the telephone system until specifically directed to 

do so, in writing, by the RE. 

d. Provide UPS for all active system components including but not 

limited to: 

1) System Amplifiers. 

2) Microphone Consoles. 

3) Telephone Interface Units. 

4) TER, TR & Headend Equipment Rack(s). 

J. Patient Bedside Prefabricated Units (PBPU): 

1.  Where PBPU’s exist in the Facility; the Contractor shall identify 

the “gang box” location on the PBPU designated for installation of 

the telephone jack. This location shall here-in-after be identified 

as the unit’s TCO. The Contractor shall be responsible for obtaining 

written approval and specific instructions from the PBPU OEM 

regarding the necessary disassembly and reassembly of each PBPU to 

the extent necessary to pull wire from above the TIP ceiling 

junction box to the PBPU’s reserved gang box for the unit’s TCO. A 

Contractor provided stainless steel cover plate approved for use by 

the PBPU OEM and Facility IRM Chief shall finish out the jack 

installation. 
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2. Under no circumstances shall the Contractor proceed with the PBPU 

installations without the written approval of the PBPU OEM and the 

specific instructions regarding the attachment to or modifying of 

the PBPU. The RE shall be available to assist the Contractor in 

obtaining approvals and instructions in a timely manner as related 

to the project’s time constraints. 

3. It is the responsibility of the Contractor to maintain the UL 

integrity of each PBPU. If the Contractor violates that integrity, 

it shall be the responsibility of the Contractor to obtain on site 

UL re-certification of the violated PBPU at the direction of the RE 

and at the Contractor’s expense. 

K. Installation Kit: 

1. General: The kit shall be provided that, at a minimum, includes all 

connectors and terminals, labeling systems, audio spade lugs, 

barrier strips, punch blocks or wire wrap terminals, heat shrink 

tubing, cable ties, solder, hangers, clamps, bolts, conduit, cable 

duct, and/or cable tray, etc., required to accomplish a neat and 

secure installation. All wires shall terminate in a spade lug and 

barrier strip, wire wrap terminal or punch block. Unfinished or 

unlabeled wire connections shall not be allowed. Turn over to the RE 

all unused and partially opened installation kit boxes, coaxial, 

fiberoptic, and twisted pair cable reels, conduit, cable tray, 

and/or cable duct bundles, wire rolls, physical installation 

hardware. The following are the minimum required installation sub- 

kits: 

2. System Grounding: 

a. The grounding kit shall include all cable and installation 

hardware required. All radio equipment shall be connected to 

earth ground via internal building wiring, according to the NEC. 

b. This includes, but is not limited to: 

1) Fiberoptic Optic Cable Armor/External Braid 

2) Coaxial Cable Shields. 

3) Control Cable Shields. 

4) Data Cable Shields. 

5) Equipment Racks. 

6) Equipment Cabinets. 

7) Conduits. 
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8) Cable Duct. 

9) Cable Trays. 

10) Interduct 

11) Power Panels. 

12) Connector Panels. 

15) Grounding Blocks. 

3. Fiberoptic Cable: The fiberoptic cable kit shall include all 

fiberoptic connectors, cable tying straps, interduct, heat shrink 

tubing, hangers, clamps, etc. required to accomplish a neat and 

secure installation. 

4. Coaxial Cable: The coaxial cable kit shall include all coaxial 

connectors, cable tying straps, heat shrink tubing, hangers, clamps, 

etc., required to accomplish a neat and secure installation. 

5. Wire and Cable: The wire and cable kit shall include all connectors 

and terminals, audio spade lugs, barrier straps, punch blocks, wire 

wrap strips, heat shrink tubing, tie wraps, solder, hangers, clamps, 

labels etc., required to accomplish a neat and orderly installation. 

6. Conduit, Cable Duct, and Cable Tray: The kit shall include all 

conduit, duct, trays, junction boxes, back boxes, cover plates, feed 

through nipples, hangers, clamps, other hardware required to 

accomplish a neat and secure conduit, cable duct, and/or cable tray 

installation in accordance with the NEC and this document. 

7. Equipment Interface: The equipment kit shall include any item or 

quantity of equipment, cable, mounting hardware and materials needed 

to interface the systems with the identified sub-system(s) according 

to the OEM requirements and this document. 

8. Labels: The labeling kit shall include any item or quantity of 

labels, tools, stencils, and materials needed to completely and 

correctly label each subsystem according to the OEM requirements, 

as-installed drawings, and this document. 

9. Documentation: The documentation kit shall include any item or 

quantity of items, computer discs, as installed drawings, equipment, 

maintenance, and operation manuals, and OEM materials needed to 

completely and correctly provide the system documentation as 

required by this document and explained herein. 

10. PATIENT STATION: 

a. Provide a patient station with pushbutton, microphone/speaker. 

b. Mount all equipment with tamperproof screws. 
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c. Selection of the patient room station at the nurse control 

station shall permit two-way voice communication within the room 

and nurse control station, through the ceiling 

microphone/speaker. 

d. Pressing the push-button on any patient room station shall 

generate visual signals in the corridor dome light and routine 

audible and visual signals at the nurse control station. 

e. The patient wall station shall be equipment with a method (aka 

separate push-button) to initiate an emergency call in the room 

and corridor dome lights and nurse call station. 

4. NURSE CONTROL (aka MASTER) STATION – provide a station as described 

herein. 

PART 3 - EXECUTION 

3.1 PROJECT MANAGEMENT 

A. Assign a single project manager to this project who will serve as the 

point of contact for the Owner, the General Contractor, and the 

Engineer. 

B. The Contractor shall be proactive in scheduling work at the hospital, 

specifically the Contractor will initiate and maintain discussion with 

the general contractor regarding the schedule for ceiling cover up and 

install cables to meet that schedule. 

C. Contact the Office of Telecommunications, Special Communications Team 

(005OP2B) at (301) 734-0350 to have a VA Certified Telecommunications 

COTR assigned to the project for telecommunications review, equipment 

and system approval and co-ordination with VA’s Spectrum Management and 

OCIS Teams. 

3.2 COORDINATION WITH OTHER TRADES 

A. Coordinate with the cabling contractor the location of the TV faceplate 

and the faceplate opening for the nurse call TV control jack. 

B. Before beginning work, verify the location, quantity, size and access 

for the following: 

1. Isolated ground AC power circuits provided for systems. 

2. Primary, emergency and extra auxiliary AC power generator 

requirements. 

3. Junction boxes, wall boxes, wire troughs, conduit stubs and other 

related infrastructure for the systems. 

4. System components installed by others. 
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5. Overhead supports and rigging hardware installed by others. 

C. Immediately notify the Owner, GC and Consultant(s) in writing of any 

discrepancies. 

3.3 NEEDS ASSESSMENT 

Provide a one-on-one meeting with the particular nursing manager of 

each unit affected by the installation of the new nurse call/code blue 

system. Review the floor plan drawing, educate the nursing manager 

with the functions of the equipment that is being provided and gather 

details specific to the individual units; coverage and priorities of 

calls; staffing patterns; and other pertinent details that will affect 

system programming and training. 

3.4 INSTALLATION 

A. General: 

1. Execute work in accordance with National, State and local codes, 

regulations and ordinances. 

2. Install work neatly, plumb and square and in a manner consistent 

with standard industry practice. Carefully protect work from dust, 

paint and moisture as dictated by site conditions. The Contractor 

will be fully responsible for protection of his work during the 

construction phase up until final acceptance by the Owner. 

3. Install equipment according to OEM’s recommendations. Provide any 

hardware, adaptors, brackets, rack mount kits or other accessories 

recommended by OEM for correct assembly and installation. 

4. Secure equipment firmly in place, including receptacles, speakers, 

equipment racks, system cables, etc. 

a. All supports, mounts, fasteners, attachments and attachment 

points shall support their loads with a safety factor of at least 

5:1. 

b. Do not impose the weight of equipment or fixtures on supports 

provided for other trades or systems. 

c. Any suspended equipment or associated hardware must be certified 

by the OEM for overhead suspension. 

d. The Contractor is responsible for means and methods in the 

design, fabrication, installation and certification of any 

supports, mounts, fasteners and attachments. 
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5. Finishes for any exposed work such as plates, racks, panels, 

speakers, etc. shall be approved by the Architect, Owner and TVE 

005OP3B. 

6. Coordinate cover plates with field conditions. Size and install 

cover plates as necessary to hide joints between back boxes and 

surrounding wall. Where cover plates are not fitted with 

connectors, provide grommeted holes in size and quantity required. 

Do not allow cable to leave or enter boxes without cover plates 

installed. 

7. Active electronic component equipment shall consist of solid state 

components, be rated for continuous duty service, comply with the 

requirements of FCC standards for telephone and data equipment, 

systems, and service. 

8. Color code all distribution wiring to conform to the Nurse Call 

Industry Standard, EIA/TIA, and this document, whichever is the more 

stringent. At a minimum, all equipment, cable duct and/or conduit, 

enclosures, wiring, terminals, and cables shall be clearly and 

permanently labeled according to and using the provided record 

drawings, to facilitate installation and maintenance. 

9. Connect the System’s primary input AC power to the Facility’ 

Critical Branch of the Emergency AC power distribution system as 

shown on the plans or if not shown on the plans consult with RE 

regarding a suitable circuit location prior to bidding. 

10. Product Delivery, Storage and Handling: 

a. Delivery: Deliver materials to the job site in OEM's original 

unopened containers, clearly labeled with the OEM's name and 

equipment catalog numbers, model and serial identification 

numbers. The RE may inventory the cable, patch panels, and 

related equipment. 

b. Storage and Handling: Store and protect equipment in a manner, 

which will preclude damage as directed by the RE. 

11. Where TCOs are installed adjacent to each other, install one 

outlet for each instrument. 

12. Equipment installed outdoors shall be weatherproof or installed in 

weatherproof enclosures with hinged doors and locks with two keys. 

B. Equipment Racks/Cabinets: 
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1. Fill unused equipment mounting spaces with blank panels or vent 

panels. Match color to equipment racks/cabinets. 

2. Provide security covers for all devices not requiring routine 

operator control. 

3. Provide vent panels and cooling fans as required for the operation 

of equipment within the OEM' specified temperature limits. Provide 

adequate ventilation space between equipment for cooling. Follow 

manufacturer’s recommendations regarding ventilation space between 

amplifiers. 

4. Provide insulated connections of the electrical raceway to equipment 

racks. 

5. Provide continuous raceway/conduit with no more than 40% fill 

between wire troughs and equipment racks/cabinets for all non- 

plenum-rated cable. Ensure each system is mechanically separated 

from each other in the wireway. 

6. Ensure a minimum of 36 inches around each cabinet and/or rack to 

comply with OSHA Safety Standards. Cabinets and/or Racks installed 

side by side – the 36” rule applies to around the entire assembly 

C. Distribution Frames. 

1. A new stand-alone (i.e., self supporting, free standing) PA 

rack/frame may be provided in each TR to interconnect the TCR, PCR, 

SCC, NS, STRs & ECRs. Rack/frames shall be wired in accordance with 

industry standards and shall employ "latest state-of-the-art" 

modular cross-connect devices. The PA riser cable shall be sized to 

satisfy all voice/digital requirements plus not less than 50% spare 

(growth) capacity in each TR which includes a fiber optic backbone. 

2. The frames/racks shall be connected to the TER/MCR system ground. 

D. Wiring Practice - in addition to the MANDATORY infrastructure 

requirements outlined in VA Construction Specifications 27 10 00 – TIP 

Structured Communications Cabling, 27 11 00 – TIP Communications Rooms 

Fittings and 27 15 00 – TIP Horizontal and Vertical Communicators 

Cabling, the following additional practices shall be adhered too: 

1. Comply with requirements for raceways and boxes specified in 

Division 26 Section "Raceway and Boxes for Electrical Systems." 

2. Execute all wiring in strict adherence to the National Electrical 

Code, applicable local building codes and standard industry 

practices.  
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3. Wiring shall be classified according to the following low voltage 

signal types: 

a. Balanced microphone level audio (below -20dBm) or Balanced line 

level audio (-20dBm to +30dBm) 

b. 70V audio speaker level audio. 

c. Low voltage DC control or power (less than 48VDC) 

4. Where raceway is to be EMT (conduit), wiring of differing 

classifications shall be run in separate conduit. Where raceway is 

to be an enclosure (rack, tray, wire trough, utility box) wiring of 

differing classifications which share the same enclosure shall be 

mechanically partitioned and separated by at least four (4) inches. 

Where Wiring of differing classifications must cross, they shall 

cross perpendicular to one another. 

5. Do not splice wiring anywhere along the entire length of the run. 

Make sure cables are fully insulated and shielded from each other 

and from the raceway for the entire length of the run. 

6. Do not pull wire through any enclosure where a change of raceway 

alignment or direction occurs. Do not bend wires to less than radius 

recommended by manufacturer. 

7. Replace the entire length of the run of any wire or cable that is 

damaged or abraided during installation. There are no acceptable 

methods of repairing damaged or abraided wiring. 

8. Use wire pulling lubricants and pulling tensions as recommended by 

the OEM. 

9. Use grommets around cut-outs and knock-outs where conduit or chase 

nipples are not installed. 

10. Do not use tape-based or glue-based cable anchors. 

11. Ground shields and drain wires to the Facility’s signal ground 

system as indicated by the drawings. 

12. Field wiring entering equipment racks shall be terminated as 

follows: 

a. Provide OEM directed service loops at harness break-outs and at 

plates, panels and equipment. Loops should be sufficient to allow 

plates, panels and equipment to be removed for service and 

inspection. 

b. Line level and speaker level wiring may be terminated inside the 

equipment rack using specified terminal blocks (see “Products.”) 

  



 

 

275223 - NURSE CALL AND CODE BLUE 

SYSTEMS 

Page 41 of 74 
 

Provide 15% spare terminals inside each rack. Microphone level 

wiring may only be terminated at the equipment served. 

c. If specified terminal blocks are not designed for rack mounting, 

utilize ¾” plywood or 1/8” thick aluminum plates/blank panels as 

a mounting surface. Do not mount on the bottom of the rack. 

d. Employ permanent strain relief for any cable with an outside 

diameter of 1” or greater. 

13. Use only balanced audio circuits unless noted otherwise directed 

and indicated on the drawings. 

14. Make all connections as follows: 

a. Make all connections using rosin-core solder or mechanical 

connectors appropriate to the application. 

b. For crimp-type connections, use only tools that are specified by 

the manufacturer for the application. 

c. Use only insulated spade lugs on screw terminals. Spade lugs 

shall be sized to fit the wire gauge. Do not exceed two lugs per 

terminal. 

d. Wire nuts, electrical tape or “Scotch Lock” connections are not 

acceptable for any application. 

15. Noise filters and surge protectors shall be provided for each 

equipment interface cabinet, switch equipment cabinet, control 

console, local, and remote active equipment locations to ensure 

protection from input primary AC power surges and noise glitches are 

not induced into low Voltage data circuits. 

16. Wires or cables previously approved to be installed outside of 

conduit, cable trays, wireways, cable duct, etc: 

a Only when specifically authorized as described herein, will wires 

or cables be identified and approved to be installed outside of 

conduit. The wire or cable runs shall be UL rated plenum and OEM 

certified for use in air plenums. 

b Wires and cables shall be hidden, protected, fastened and tied at 

600 mm (24 in.) intervals, maximum, as described herein to 

building structure. 

c Closer wire or cable fastening intervals may be required to 

prevents sagging, maintain clearance above suspended ceilings, 

remove unsightly wiring and cabling from view and discourage 

tampering and vandalism. Wire or cable runs, not provided in 
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conduit, that penetrate outside building walls, supporting walls, 

and two hour fire barriers shall be sleeved and sealed with an 

approved fire retardant sealant. 

d Wire or cable runs to system components installed in walls (i.e.: 

volume attenuators, circuit controllers, signal, or data outlets, 

etc.) may, when specifically authorized by the RE, be fished 

through hollow spaces in walls and shall be certified for use in 

air plenum areas. 

e Completely test all of the cables after installation and replace 

any defective cables. 

f Wires or cables that are installed outside of buildings shall be 

in conduit, secured to solid building structures. If specifically 

approved, on a case by case basis, to be run outside of conduit, 

the wires or cables shall be installed, as described herein. The 

bundled wires or cables must: Be tied at not less than 460 mm (18 

in.) intervals to a solid building structure; have ultra violet 

protection and be totally waterproof (including all connections). 

The laying of wires or cables directly on roof tops, ladders, 

drooping down walls, walkways, floors, etc. is not allowed and 

will not be approved. 

E. Cable Installation - Cable Installation - In addition to the MANDATORY 

infrastructure requirements outlined in VA Construction Specifications 

27 11 00 – TIP Communications Rooms and Fittings and 27 15 00 – TIP 

Communications Horizontal and Vertical Cabling and the following 

additional practices shall be adhered too: 

1. Support cable on maximum 2’-0” centers. Acceptable means of cable 

support are cable tray, j-hooks, and bridal rings. Velcro wrap cable 

bundles loosely to the means of support with plenum rated Velcro 

straps. Plastic tie wraps are not acceptable as a means to bundle 

cables. 

2. Run cables parallel to walls. 

3. Install maximum of 10 cables in a single row of J-hooks. Provide 

necessary rows of J-hooks as required by the number of cables. 

4. Do not lay cables on top of light fixtures, ceiling tiles, 

mechanical equipment, or ductwork. Maintain at least 2’-0” clearance 

from all shielded electrical apparatus. 
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5. All cables shall be tested after the total installation is fully 

complete. All test results are to be documented. All cables shall 

pass acceptable test requirements and levels. Contractor shall 

remedy any cabling problems or defects in order to pass or comply 

with testing. This includes the re-pull of new cable as required at 

no additional cost to the Owner. 

6. Ends of cables shall be properly terminated on both ends per 

industry and OEM’s recommendations. 

7. Provide proper temporary protection of cable after pulling is 

complete before final dressing and terminations are complete. Do not 

leave cable lying on floor. Bundle and tie wrap up off of the floor 

until you are ready to terminate. 

8. Terminate all conductors; no cable shall contain unterminated 

elements. Make terminations only at outlets and terminals. 

9. Splices, Taps, and Terminations: Arrange on numbered terminal 

strips in junction, pull, and outlet boxes; terminal cabinets; and 

equipment enclosures. Cables may not be spliced. 

10. Bundle, lace, and train conductors to terminal points without 

exceeding OEM's limitations on bending radii. Install lacing bars 

and distribution spools. 

11. Cold-Weather Installation: Bring cable to room temperature before 

dereeling. Heat lamps shall not be used. 

12. Cable shall not be run through structural members or be in 

contact with pipes, ducts, or other potentially damaging items. 

13. Separation of Wires: (REFER TO RACEWAY INSTALLATION) Separate 

speaker-microphone, line-level, speaker-level, and power wiring 

runs. Install in separate raceways or, where exposed or in same 

enclosure, separate conductors at least 12 inches apart for speaker 

microphones and adjacent parallel power and telephone wiring. 

Separate other intercommunication equipment conductors as 

recommended by equipment manufacturer. 

14. Serve all cables as follows: 

a. Cover the end of the overall jacket with a 1” (minimum) length of 

transparent heat-shrink tubing. Cut unused insulated conductors 

2” (minimum) past the heat-shrink, fold back over jacket and 

secure with cable-tie. Cut unused shield/drain wires 2” (minimum) 

past the Heatshrink and serve as indicated below. 
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b. Cover shield/drain wires with heat-shrink tubing extending back 

to the overall jacket. Extend tubing ¼” past the end of unused 

wires, fold back over jacket and secure with cable tie. 

c. For each solder-type connection, cover the bare wire and solder 

connection with heat-shrink tubing. 

F. Labeling: Provide labeling in accordance with ANSI/EIA/TIA-606-A. All 

lettering for Nurse Call and/or Code Blue circuits shall be stenciled 

using laser printers. 

1. Cable and Wires (Hereinafter referred to as “Cable”): Cables shall 

be labeled at both ends in accordance with ANSI/EIA/TIA-606-A. 

Labels shall be permanent in contrasting colors. Cables shall be 

identified according to the System “Record Wiring Diagrams.” 

2. Equipment: System equipment shall be permanently labeled with 

contrasting plastic laminate or Bakelite material. System equipment 

shall be labeled on the face of the unit corresponding to its 

source. 

a.  Clearly, consistently, logically and permanently mark switches, 

connectors, jacks, relays, receptacles and electronic and other 

equipment. 

b. Engrave and paint fill all receptacle panels using 1/8” (minimum) 

high lettering and contrasting paint. 

c. For rack-mounted equipment, use engraved Lamacoid labels with 

white 1/8” (minimum) high lettering on black background. Label 

the front and back of all rack-mounted equipment. 

3. Conduit, Cable Duct, and/or Cable Tray: The Contractor shall label 

all conduit, duct and tray, including utilized GFE, with permanent 

marking devices or spray painted stenciling a minimum of 3 meters 

(10 ft.) identifying it as the System. In addition, each enclosure 

shall be labeled according to this standard. 

4. Termination Hardware: The Contractor shall label TCOs and patch 

panel connections using color coded labels with identifiers in 

accordance with ANSI/EIA/TIA-606-A and the “Record Wiring Diagrams.” 

5. Where multiple pieces of equipment reside in the same rack group, 

clearly and logically label each indicating to which room, channel, 

receptacle location, etc. they correspond. 

6. Permanently label cables at each end, including intra-rack 

connections. Labels shall be covered by the same, transparent heat- 
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shrink tubing covering the end of the overall jacket. Alternatively, 

computer generated labels of the type which include a clear 

protective wrap may be used. 

7. Contractor’s name shall appear no more than once on each continuous 

set of racks. The Contractor’s name shall not appear on wall plates 

or portable equipment. 

8. Ensure each OEM supplied item of equipment has appropriate UL Labels 

/ Marks for the service the equipment is performed permanently 

attached / marked to a non-removal board in the unit. EQUIPMENT 

INSTALLED NOT BEARING THESE UL MARKS WILL NOT BE ALLOWED TO BE A 

PART OF THE SYSTEM. THE CONTRACTOR SHALL BEAR ALL COSTS REQUIRED TO 

PROVIDE REPLACEMENT EQUIPMENT WITH APPROVED UL MARKS. 

G. Conduit and Signal Ducts: When the Contractor and/or OEM determines 

additional system conduits and/or signal ducts are required in order to 

meet the system minimum performance standards outlined herein, the 

contractor shall provide these items as follows: 

1. Conduit: 

a. The Contractor shall employ the latest installation practices and 

materials. The Contractor shall provide conduit, junction boxes, 

connectors, sleeves, weather heads, pitch pockets, and associated 

sealing materials not specifically identified in this document as 

GFE. Conduit penetrations of walls, ceilings, floors, 

interstitial space, fire barriers, etc., shall be sleeved and 

sealed. 

b. All cables shall be installed in separate conduit and/or signal 

ducts (exception from the separate conduit requirement to allow 

Nurse Call and/or Code Blue cables to be installed in partitioned 

cable tray with voice cables may be granted in writing by the RE 

if requested). Conduits shall be provided in accordance with 

Section 27 05 33, RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS, 

and NEC Articles 517 for Critical Care and 800 for Communications 

systems, at a minimum. 

c. When metal, plastic covered, etc., flexible cable protective 

armor or systems are specifically authorized to be provided for 

use in the System, their installation guidelines and standards 

shall be as specified herein, Section 27 05 33, RACEWAYS AND 

BOXES FOR COMMUNICATIONS SYSTEMS, and the NEC. 

  



 

 

 

275223 - NURSE CALL AND CODE BLUE 

SYSTEMS 

Page 46 of 74 
 

d. When ”interduct” flexible cable protective systems is 

specifically authorized to be provided for use in the System, 

it’s installation guidelines and standards shall be as the 

specified herein, Section 27 05 33, RACEWAYS AND BOXES FOR 

COMMUNICATIONS SYSTEMS, and the NEC. 

e. Conduit fill (including GFE approved to be used in the system) 

shall not exceed 40%. Each conduit end shall be equipped with a 

protective insulator or sleeve to cover the conduit end, 

connection nut or clamp, to protect the wire or cable during 

installation and remaining in the conduit. Electrical power 

conduit shall be installed in accordance with the NEC. AC power 

conduit shall be run separate from signal conduit. 

2. Signal Duct, Cable Duct, or Cable Tray: 

a. The Contractor shall use GFE signal duct, cable duct, and/or 

cable tray, when identified and approved by the RE. 

b. Approved signal and/or cable duct shall be a minimum size of 100 

mm x 100 mm (4 in. X 4 in.) inside diameter with removable tops 

or sides, as appropriate. Protective sleeves, guides or barriers 

are required on all sharp corners, openings, anchors, bolts or 

screw ends, junction, interface and connection points. 

c. Approved cable tray shall be fully covered, mechanically and 

physically partitioned for multiple electronic circuit use, and 

be UL certified and labeled for use with telecommunication 

circuits and/or systems. The RE shall approve width and height 

dimensions. 

d. All cable junctions and taps shall be accessible. Provide an 8” X 

8” X 4” (minimum) junction box attached to the cable duct or 

raceway for installation of distribution system passive 

equipment. Ensure all equipment and tap junctions are accessible 

3.5 PROTECTION OF NETWORK DEVICES 

A. Contractor shall protect network devices during unpacking and 

installation by wearing manufacturer approved electrostatic discharge 

(ESD) wrist straps tied to chassis ground. The wrist strap shall meet 

OSHA requirements for prevention of electrical shock, should technician 

come in contact with high voltage. 
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3.6 CUTTING, CLEANING AND PATCHING 

A. It shall be the responsibility of the contractor to keep their work 

area clear of debris and clean area daily at completion of work. 

B. It shall be the responsibility of the contractor to patch and paint any 

wall or surface that has been disturbed by the execution of this work. 

C. The Contractor shall be responsible for providing any additional 

cutting, drilling, fitting or patching required that is not indicated 

as provided by others to complete the Work or to make its parts fit 

together properly. 

D. The Contractor shall not damage or endanger a portion of the Work or 

fully or partially completed construction of the Owner or separate 

contractors by cutting, patching or otherwise altering such 

construction, or by excavation. The Contractor shall not cut or 

otherwise alter such construction by the Owner or a separate contractor 

except with written consent of the Owner and of such separate 

contractor; such consent shall not be unreasonably withheld. The 

Contractor shall not unreasonably withhold from the Owner or a separate 

Contractor the Contractor’s consent to cutting or otherwise altering 

the Work. 

E. Where coring of existing (previously installed) concrete is specified 

or required, including coring indicated under unit prices, the location 

of such coring shall be clearly identified in the field and the 

location shall be approved by the Project Manager prior to commencement 

of coring work. 

3.7 FIREPROOFING 

A. Where Nurse Call and/or Code Blue wires, cables and conduit penetrate 

fire rated walls, floors and ceilings, fireproof the opening. 

B. Provide conduit sleeves (if not already provided by electrical 

contractor) for cables that penetrate fire rated walls and 

Telecommunications Rooms floors and ceilings. After the cabling 

installation is complete, install fire proofing material in and around 

all conduit sleeves and openings. Install fire proofing material 

thoroughly and neatly. Seal all floor and ceiling penetrations. 

C. Use only materials and methods that preserve the integrity of the fire 

stopping system and its rating.  
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D. Install fireproofing where low voltage cables are installed in the same 

manholes with high voltage cables; also cover the low voltage cables 

with arc proof and fireproof tape. 

E. Use approved fireproofing tape of the same type as used for the high 

voltage cables, and apply the tape in a single layer, one-half lapped 

or as recommended by the manufacturer. Install the tape with the coated 

side towards the cable and extend it not less than 25 mm (one inch) 

into each duct. 

F. Secure the tape in place by a random wrap of glass cloth tape. 

3.8 GROUNDING 

A. Ground Nurse Call and/or Code Blue cable shields and equipment to 

eliminate shock hazard and to minimize ground loops, common mode 

returns, noise pickup, cross talk, and other impairments as specified 

in CFM Division 27, Section 27 05 26 – Grounding and Bonding for 

Communications Systems. 

B. Facility Signal Ground Terminal: Locate at main room or area signal 

ground within the room (i.e. head end and telecommunications rooms) or 

area(s) and indicate each signal ground location on the drawings. 

C. Extend the signal ground to inside each equipment cabinet and/or rack. 

Ensure each cabinet and/or rack installed item of equipment is 

connected to the extended signal ground. Isolate the signal ground 

from power and major equipment grounding systems. 

D. When required, install grounding electrodes as specified in CFM 

Division 26, Section 26 05 26 –Grounding and Bonding for Electrical 

Systems. 

E. Do not use “3rd or 4th” wire internal electrical system conductors for 

communications signal ground. 

F. Do not connect the signal ground to the building’s external lightning 

protection system. 

G. Do Not “mix grounds” of different systems. 

H.  Insure grounds of different systems are installed as to not 

violate OSHA Safety and NEC installation requirements for protection of 

personnel. 

PART 4 – TESTING / GUARANTY / TRAINING 

4.0 SYSTEM LISTING 

The Nurses Call System is NFPA listed as an “Emergency” Communication 

system. Where Code Blue signals are transmitted, that listing is 

elevated to “Life Support/Safety.” Therefore, the following testing 
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and guaranty provisions are the minimum to be performed and provided by 

the contractor and Warranted by the OEM. 

 

4.1 PROOF OF PERFORMANCE TESTING 

A. Intermediate Testing: 

1. After completion of 30 – 40% of the installation of a head end 

cabinet(s) //and interconnection to the corresponding System Patient 

Head Wall Units // and equipment, one master stations, local and 

remote stations, treatment rooms, and prior to any further work, 

this portion of the system must be pretested, inspected, and 

1certified. Each item of installed equipment shall be checked to 

ensure appropriate UL Listing and Certification Labels are affixed 

as required by NFPA -Life Safety Code 101-3.2 (a) & (b), UL Nurse 

Call Standard 1069 and JCHCO evaluation guidelines, and proper 

installation practices are followed. The intermediate test shall 

include a full operational test. 

2. All inspections and tests shall be conducted by an OEM-certified 

contractor representative and witnessed by TVE-005OP3B if there is 

no local Government Representative that processes OEM and VA 

approved Credentials to inspect and certify the system. The results 

of the inspection will be officially recorded by the Government 

Representative and maintained on file by the RE, until completion of 

the entire project. The results will be compared to the Acceptance 

Test results. An identical inspection may be conducted between the 

65 - 75% of the system construction phase, at the direction of the 

RE. 

B. Pretesting: 

1. Upon completing installation of the Nurse Call and/or Code Blue 

System, the Contractor shall align, balance, and completely pretest 

the entire system under full operating conditions. 
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2. Pretesting Procedure: 

a. During the System Pretest the Contractor shall verify (utilizing 

approved test equipment) that the System is fully operational and 

meets all the System performance requirements of this standard. 

b. The Contractor shall pretest and verify that all PSM System 

functions and specification requirements are met and operational, 

no unwanted aural effects, such as signal distortion, noise 

pulses, glitches, audio hum, poling noise, etc. are present. At a 

minimum, each of the following locations shall be fully 

pretested: 

1) Central Control Cabinets. 

2) Nurse Control Stations. 

a) Master Stations 

b) Patient Stations 

c) Staff Stations 

d) Emergency Stations 

e) Code Blue Stations 

3) Dome Lights. 

a) Patient Rooms 

b) Corridors 

c) Intersectional 

4) STRs 

5) Local and Remote Enunciation Panels (code blue). 

6) Electrical Supervision Panels/Functions/locations. 

7) All Networked locations. 

8) System interface locations (i.e. wireless, PA, telephone, 

etc.). 

9) System trouble reporting. 

10) System electrical supervision. 

11) UPS operation. 

12) Primary / Emergency AC Power Requirements 

13) Extra Auxiliary Generator Requirements. 

14) NSs. 

3.  The Contractor shall provide four (4) copies of the recorded system 

pretest measurements and the written certification that the System 

is ready for the formal acceptance test shall be submitted to the 

RE. 

  



 

 

275223 - NURSE CALL AND CODE BLUE 

SYSTEMS 

Page 51 of 74 
 

C. Acceptance Test: 

1. After the Nurse Call and/or Code Blue System has been pretested and 

the Contractor has submitted the pretest results and certification 

to the RE, then the Contractor shall schedule an acceptance test 

date and give the RE 15 working days written notice prior to the 

date the acceptance test is expected to begin. The System shall be 

tested in the presence of a TVE 005OP3B and OEM certified 

representatives. The System shall be tested utilizing the approved 

test equipment to certify proof of performance and Life Safety / 

Critical Service compliance. The tests shall verify that the total 

System meets all the requirements of this specification. The 

notification of the acceptance test shall include the expected 

length (in time) of the test. 

2. The acceptance test shall be performed on a "go-no-go" basis. Only 

those operator adjustments required to show proof of performance 

shall be allowed. The test shall demonstrate and verify that the 

installed System does comply with all requirements of this 

specification under operating conditions. The System shall be rated 

as either acceptable or unacceptable at the conclusion of the test. 

Failure of any part of the System that precludes completion of 

system testing, and which cannot be repaired in four (4) hours, 

shall be cause for terminating the acceptance test of the System. 

Repeated failures that result in a cumulative time of eight (8) 

hours to affect repairs shall cause the entire System to be declared 

unacceptable. 

3. Retesting of the entire System shall be rescheduled at the 

convenience of the Government and costs borne by the Contractor at 

the direction of the SRE. 

D. Acceptance Test Procedure: 

1. Physical and Mechanical Inspection: 

a. The TVE 005OP3B Representative will tour all major areas where 

the Nurse Call and/or Code Blue System and all sub-systems are 

completely and properly installed to insure they are 

operationally ready for proof of performance testing. A system 

inventory including available spare parts will be taken at this 

time. Each item of installed equipment shall be checked to ensure 

appropriate UL certification labels are affixed.  
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b. The System diagrams, record drawings, equipment manuals, TIP Auto 

CAD Disks, intermediate, and pretest results shall be formally 

inventoried and reviewed. 

c. Failure of the System to meet the installation requirements of 

this specification shall be grounds for terminating all testing. 

2. Operational Test: 

a. After the Physical and Mechanical Inspection, the central 

terminating and nurse call master control equipment shall be 

checked to verify that it meets all performance requirements 

outlined herein. A spectrum analyzer and sound level meter may be 

utilized to accomplish this requirement. 

b. Following the central equipment test, a pillow speaker (or on 

board speaker) shall be connected to the central terminating and 

nurse call master control equipment’s output tap to ensure there 

are no signal distortions such as intermodulation, data noise, 

popping sounds, erratic system functions, on any function. 

c. The distribution system shall be checked at each interface, 

junction, and distribution point, first, middle, and last 

intersectional, room, and bed dome light in each leg to verify 

that the nurse call distribution system meets all system 

performance standards. 

d. Each MATV outlet that is controlled by a nurse call pillow 

speaker shall be functionally tested at the same time utilizing 

the Contractor’s approved hospital grade HDTV receiver and TV 

remote control cable. 

e. The RED system and volume stepper switches shall be checked to 

insure proper operation of the pillow speaker, the volume stepper 

and the RED system (if installed). 

f. Additionally, each installed emergency, patient, staff, duty, 

panic station, intersectional, room, and bed dome light, power 

supply, code one, and remote annunciator panels shall be checked 

insuring they meet the requirements of this specification. 

g. Once these tests have been completed, each installed sub-system 

function shall be tested as a unified, functioning and fully 

operating system. The typical functions are: nurse follower, 

three levels of emergency signaling (i.e. flashing red emergency, 

flashing white patient emergency, flashing white or combination 
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lights for staff emergency, separate flashing code blue), minimum 

of 10 minutes of UPS operation, memory saving, minimum of ten 

station audio paging, canceling emergency calls at each 

originating station only, and storage and prioritizing of calls. 

h. Individual Item Test: The TVE 005OP3B Representative will select 

individual items of equipment for detailed proof of performance 

testing until 100% of the System has been tested and found to 

meet the contents of this specification. Each item shall meet or 

exceed the minimum requirements of this document. 

3. Test Conclusion: 

a. At the conclusion of the Acceptance Test, using the generated 

punch list (or discrepancy list) the VA and the Contractor shall 

jointly agree to the results of the test, and reschedule testing 

on deficiencies and shortages with the RE. Any retesting to 

comply with these specifications will be done at the Contractor's 

expense. 

b. If the System is declared unacceptable without conditions, all 

rescheduled testing expenses will be borne by the Contractor. 

E. Acceptable Test Equipment: The test equipment shall furnished by the 

Contractor shall have a calibration tag of an acceptable calibration 

service dated not more than 12 months prior to the test. As part of the 

submittal, a test equipment list shall be furnished that includes the 

make and model number of the following type of equipment as a minimum: 

1. Spectrum Analyzer. 

2. Signal Level Meter. 

3. Volt-Ohm Meter. 

4. Sound Pressure Level (SPL) Meter. 

5. Oscilloscope. 

6. Pillow Speaker Test Set (Pillow Speaker with appropriate load and 

cross connections in lieu of the set is acceptable). 

7. Patient Push Button Cord Test Set. 

8. Patient Bed with connecting multiple conductor cord. 

4.2 SYSTEM GUARANTEE PERIOD OF SERVICE 

A. Contractor’s Responsibility: 

1. The Contractor shall guarantee that all provided material and 

equipment will be free from defects, workmanship and will remain so 

for a period of one year from date of final acceptance of the System 
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by the VA. The Contractor shall provide OEM’s equipment warranty 

documents, to the RE (or Facility Contracting Officer if the 

Facility has taken procession of the building), that certifies each 

item of equipment installed conforms to OEM published 

specifications. 

2. The Contractor's maintenance personnel shall have the ability to 

contact the Contractor and OEM for emergency maintenance and 

logistic assistance, remote diagnostic testing, and assistance in 

resolving technical problems at any time. This contact capability 

shall be provided by the Contractor and OEM at no additional cost to 

the VA. 

3. All Contractor maintenance and supervisor personnel shall be fully 

qualified by the OEM and must provide two (2) copies of current and 

qualified OEM training certificates and OEM certification upon 

request. 

4. Additionally, the Contractor shall accomplish the following minimum 

requirements during the two year guaranty period: 

a. Response Time during the Two Year Guaranty Period: 

1) The RE (or Facility Contracting Officer if the system has been 

turned over to the Facility) is the Contractor’s ONLY OFFICIAL 

reporting and contact official for nurse call system trouble 

calls, during the guaranty period. 

2) A standard work week is considered 8:00 A.M. to 5:00 P.M. or 

as designated by the RE (or Facility Contracting Officer), 

Monday through Friday exclusive of Federal Holidays. 

3) The Contractor shall respond and correct on-site trouble calls, 

during the standard work week to: 

a) A routine trouble call within one (1) working day of its 

report. A routine trouble is considered a trouble which 

causes a pillow speaker or cordset, one (1) master nurse 

control station, patient station, emergency station, or 

dome light to be inoperable. 

b) Routine trouble calls in critical emergency health care 

facilities (i.e., cardiac arrest, intensive care units, 

etc.) shall also be deemed as an emergency trouble call. 

The RE (or Facility Contracting Officer) shall notify the 

Contractor of this type of trouble call. 
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c) An emergency trouble call within four hours of its report. 

An emergency trouble is considered a trouble which causes a 

sub-system (ward), distribution point, terminal cabinet, or 

code one system to be inoperable at anytime. 

4) If a Nurse Call and/or Code Blue/ component failure cannot be 

corrected within four (4) hours (exclusive of the standard 

work time limits), the Contractor shall be responsible for 

providing alternate nurse call equipment. The alternate 

equipment/system shall be operational within a maximum of 20 

hours after the four (4) hour trouble shooting time and 

restore the effected location operation to meet the System 

performance standards. If any sub-system or major system 

trouble cannot be corrected within one working day, the 

Contractor shall furnish and install compatible substitute 

equipment returning the System or sub-system to full 

operational capability, as described herein, until repairs are 

complete. 

b. Required On-Site Visits during the Two Year Guaranty Period 

1) The Contractor shall visit, on-site, for a minimum of eight 

(8) hours, once every 12 weeks, during the guaranty period, to 

perform system preventive maintenance, equipment cleaning, and 

operational adjustments to maintain the System according the 

descriptions identified in this document. 

2) The Contractor shall arrange all Facility visits with the RE 

(or Facility Contracting Officer) prior to performing the 

required maintenance visits. 

3) Preventive maintenance shall be performed by the Contractor in 

accordance with the OEM's recommended practice and service 

intervals during non-busy time agreed to by the RE (or 

Facility Contracting Officer) and Contractor. 

4) The preventive maintenance schedule, functions and reports 

shall be provided to and approved by the RE (or Facility 

Contracting Officer). 

5) The Contractor shall provide the RE (or Facility Contracting 

Officer) a type written report itemizing each deficiency found 

and the corrective action performed during each required visit 

or official reported trouble call. The Contractor shall 
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provide the RE with sample copies of these reports for review 

and approval at the beginning of the Acceptance Test. The 

following reports are the minimum required: 

a) The Contractor shall provide a monthly summary all 

equipment and sub-systems serviced during this guarantee 

period to RE (or Facility Contracting Officer) by the fifth 

(5th) working day after the end of each month. The report 

shall clearly and concisely describe the services rendered, 

parts replaced and repairs performed. The report shall 

prescribe anticipated future needs of the equipment and 

systems for preventive and predictive maintenance. 

b) The Contractor shall maintain a separate log entry for each 

item of equipment and each sub-system of the System. The 

log shall list dates and times of all scheduled, routine, 

and emergency calls. Each emergency call shall be 

described with details of the nature and causes of 

emergency steps taken to rectify the situation and specific 

recommendations to avoid such conditions in the future. 

6) The RE (or Facility Contracting Officer) shall convey to the 

Facility Engineering Officer, two (2) copies of actual reports 

for evaluation. 

a) The RE (or Facility Contracting Officer) shall ensure a 

copy of these reports is entered into the System’s official 

acquisition documents. 

b) The Facility Chief Engineer shall ensure a copy of these 

reports is entered into the System’s official technical 

record documents. 

B. Work Not Included: Maintenance and repair service shall not include the 

performance of any work due to improper use; accidents; other vendor, 

contractor, or owner tampering or negligence, for which the Contractor 

is not directly responsible and does not control. The Contractor shall 

immediately notify the RE or Facility Contracting Officer in writing 

upon the discovery of these incidents. The RE or Facility Contracting 

Officer will investigate all reported incidents and render 

4.3 TRAINING 

A. Provide thorough training of all nursing staff assigned to those 

nursing units receiving new networked nurse/patient communications 
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equipment. This training shall be developed and implemented to address 

two different types of staff. Floor nurses/staff shall receive training 

from their perspective, and likewise, unit secretaries (or any person 

whose specific responsibilities include answering patient calls and 

dispatching staff) shall receive operational training from their 

perspective.  A separate training room will be set up that allows this 

type of individualized training utilizing in-service training unit, 

prior to cut over of the new system. 

B. Provide the following minimum training times and durations: 

1. Eight hours prior to opening for nursing staff (in 8-hour 

increments) – split evenly over 3 weeks and day and night shifts. 

Coordinate schedule with Owner. 

2. Four hours during the opening week for nursing staff – both day and 

night shifts. 

3. Two hours for supervisors and system administrators. 

5.0 ATTACHMENTS 

A. The following items are required as a part of the system: 

1. COTS Documents: 

a. 
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b. 

 

 

SOLICITATION/CONTRACT/ORDER FOR COMMERCIAL ITEMS 

OFFEROR TO COMPLETE BLOCKS 12, 17, 23, 24, & 30 

1. REQUISITION NUMBER PAGE 1 OF 7 

2. CONTRACT NO. 3.AWARD/EFFECTIVE 

DATE 

SEE BLOCK 31C 

4. ORDER NUMBER 5. SOLICITATION NO. 6. SOLICITATION 

ISSUE DATE 

 

 

7. FOR SOLICITATION 

INFORMATION CALL: 

a. NAME b. TELEPHONE NUMBER (No 

collect calls) 

8. OFFER DUE 

DATE/LOCAL TIME 

03/25/04 @ 3:00 

PM EDT 

9. ISSUED BY: CODE 

ß 

10. THIS 

ACQUISITION IS 

 UNRESTRICTED 

SETASIDE: 100 

% FOR 

11. DELIVERY FOR 
FOB DESTINATION 

UNLESS BLOCK IS 

MARKED 

 SEE SCHEDULE 

12. DISCOUNT 
TERMS 

SMALL 

BUSINESS 

 HUBZONE SMALL 
BUSINESS 

 8(A) 
 

NAICS: 541511 

SIZE STANDARD: 

 13a. THIS CONTRACT IS A RATED 
ORDER UNDER DPAS (15 CFR 700) 

 

 

13b. RATING 

 

 

14. METHOD OF SOLICITATION 

  RFQ IFB 

 

15. DELIVER TO 

 
 

CODE 

RFP 

16. ADMINISTERED BY CODE 

 

See #9 above 

 

 

 

17a. CONTRACTOR/CODE 

OFFEROR 

FACILIT 

Y 

CODE 

18a.  PAYMENT WILL BE MADE BY CODE 

UNITED STATES OF AMERICA 

Department of Veterans Affairs 

FMS 

P.O. Box 149971 

Austin, TX 78714-8971 

 

 

 

TELEPHONE NO: 703.246-0392 

 17b. CHECK IF REMITTANCE IS DIFFERENT AND PUT SUCH 
ADDRESS IN OFFER 

 

18b. SUBMIT INVOICES TO ADDRESS SHOWN IN BLOCK 18a. UNLESS 

BLOCK BELOW IS CHECKED SEE ADDENDUM 

19. 

ITEM NO. 

20. 

SCHEDULE OF SUPPLIES/SERVICES 

21. 

QUANTIT 

Y 

22. 

UNIT 

23. 

UNIT PRICE 

24. 

AMOUNT 

 

See page 2 

 

 

 

 

Use Reverse and/or (Attach Additional Sheets as 

Necessary) 

25. ACCOUNTING AND APPROPRIATION DATA 26. TOTAL AWARD AMOUNT (For 

Govt. Use Only)  
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 27a. SOLICITATION INCORPORATES BY REFERENCE FAR 52.212-1, 52.212-4. FAR 52.212-3 AND 
52.212-5 ARE ATTACHED. ADDENDA 

  27b. CONTRACT/PURCHASE ORDER INCORPORATES BY REFERENCE FAR 52.212-4, 52.227-14, 52.227 
16, and 52.227-19. ADDENDA 

  ARE  ARE NOT 
ATTACHED. 

ARE  ARE NOT 
ATTACHED. 

 

  28. CONTRACTOR IS REQUIRED TO SIGN THIS DOCUMENT AND 
RETURN 1_ COPY TO ISSUING OFFICE. CONTRACTOR 

AGREES TO FURNISH AND DELIVER ALL ITEMS SET FORTH 

OR OTHERWISE IDENTIFIED ABOVE AND ON ANY 

ADDITIONAL SHEETS SUBJECT TO THE TERMS AND 

CONDITIONS SPECIFIED HEREIN. 

 29. AWARD OF CONTRACT: REF. 

  OFFER 

DATED  . YOUR OFFER ON SOLICITATION 

(BLOCK 5), INCLUDING ANY ADDITIONS OR CHANGES WHICH 

ARE SET FORTH HEREIN, IS ACCEPTED AS TO ITEMS: 

30A. SIGNATURE OF OFFEROR/CONTRACTOR 31a. UNITED STATES OF AMERICA (SIGNATURE OF 

CONTRACTING OFFICER) 

30b. NAME AND TITLE OF SIGNER (Type or 

Print) 

30c. DATE 

SIGNED 

31b. NAME OF CONTRACTING OFFICER (Type 

or Print) 

 

Contracting Officer 

31c. DATE 

SIGNED 

AUTHORIZED FOR LOCAL REPRODUCTION 

PREVIOUS EDITION IS NOT USABLE 
COMPUTER-GENERATED STANDARD FORM 1449 

(REV. 4/2002) Prescribed By 

GSA - FAR (48CFR) 53.21 



 

 

275223 - NURSE CALL AND CODE BLUE 

SYSTEMS 

Page 61 of 74 

 

 

19. 

ITEM NO. 

20. 

SCHEDULE OF SUPPLIES/SERVICES 

21. 

QUANTIT 

Y 

22. 

UNIT 

23. 

UNIT PRICE 

24. 

AMOUNT 

 This Contract is Firm Fixed Price (FFP). The Contractor is required 

to provide the software, software license, and software maintenance 

services for the computer software identified below. Distribution of 

maintenance copies shall be accomplished by using an appropriate 

magnetic, electronic or printed media. Software maintenance includes 

periodic updates, enhancements and corrections to the software, and 

reasonable technical support, all of which are customarily provided 

by the Contractor to its customers. 

  

 
The name of the software is: Word 2008 

License Type: Perpetual or Term????? 

Software Manufacturer: Microsoft 

  

 
Governing Law. Federal law and regulations, including the Federal 

Acquisition Regulations (“FAR”), shall govern this Contract or Order 

(Contract/Order).  Commercial license agreements may be made a part 

of this Contract/Order but only if both parties expressly make them 

an addendum. If the commercial license agreement is not made an 

addendum, it shall not apply, govern, be a part of or have any effect 

whatsoever on this Contract/Order; this includes, but is not limited 

to, any agreement embedded in the computer software (clickwrap) or 

any agreement that is otherwise delivered with or provided to the 

Government with the commercial computer software or documentation 

(shrinkwrap), or any other license agreement otherwise referred to in 

any document. If a commercial license agreement is made an addendum, 

only those provisions addressing data rights regarding the 

Government’s use, duplication and disclosure of data (e.g., 

restricted computer software) are included and made a part of this 

Contract/Order, and only to the extent that those provisions are not 

duplicative or inconsistent with Federal law, Federal regulation or 

the incorporated FAR clauses; those provisions in the commercial 

license agreement that do not address data rights regarding the 

Government’s use, duplication and disclosure of data shall not be 

included or made a part of the Contract/Order. Federal law and 

regulation, including without limitation, the Contract Disputes Act 

(41 U.S.C. §601-613), the Anti-Deficiency Act (31 U.S.C. §1341 et 

seq.), the Competition in Contracting Act (41 U.S.C. §251, et seq), 

the Prompt Payment Act (31 U.S.C. §3901, et seq.) and FAR clauses 

52.212-4, 52.227-14, 52.227-19 shall supersede, control and render 

ineffective any inconsistent, conflicting or duplicative provision in 

any commercial license agreement. In the event of conflict between 

this clause and any provision in the Contract/Order or the commercial 

license agreement or elsewhere, the terms of this clause shall 

prevail. Claims of patent or copyright infringement brought against 

the Government as a party shall be defended by the U.S. Department of 

Justice (DOJ). 28 U.S.C. § 516. At the discretion of DOJ, the 

Contractor may be allowed reasonable participation in the defense of 

the litigation. Any additional changes to the Contract/Order must be 

made by contract modification (Standard Form 30). Nothing in this 

Contract/Order or any commercial license agreement shall be construed 

as a waiver of sovereign immunity. 

  

 
See also Addendum A and B attached hereto. 

  

 

 

 

 

 

1 

 

 

2 

Microsoft Word 2008 Software License, Part No. 9891- 

7069. 

Software may be installed on four separate personal 

computers and be used by any VA employee or support 

service contractor. 

Licenses are perpetual. 4 EA 

12 months of Standard Microsoft Word Software 

Maintenance and Technical Support Services for the 

software being acquired under CLIN 1; Part No. 9891- 

7069. 4 EA 

 

 

 

 

 

$10,000.00 

 

 

$2,500.00 

 

 

 

 

 

$40,000.00 

 

 

$10,000.00 

 Total  $50,000.00 

  



 

 

#  OR 

33. SHIP NUMBER 34. VOUCHER 

NUMBER 

35. AMOUNT VERIFIED 

CORRECT FOR 

36. PAYMENT 

COMPLETE 

FINAL 

PARTIAL 

37. CHECK 

NUMBER 
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32a. QUANTITY IN COLUMN 21 HAS BEEN 

RECEIVED INSPECTED ACCEPTED, AND CONFORMS TO THE CONTRACT, EXCEPT AS NOTED: 

 

32b. SIGNATURE OF AUTHORIZED GOVT. 

REPRESENTATIVE 

3 c. DATE 32d. PRINTED NAME AND TITLE OF AUTHORIZED 

GOVERNMENT 

REPRESENTATIVE 

32e. MAILING ADDRESS OF AUTHORIZED GOVERNMENT REPRESENTATIVE 32f. TELEPHONE NO. OF AUTHORIZED GOVERNMENT 

REPRESENTATIVE 

32g. E-MAIL OF AUTHORIZED GOVERNMENT 

REPRESENTATIVE 

 

 

PARTIAL 

FINAL 

 

38. S/R ACCOUNT 

NUMBER 

39. S/R VOUCHER 

NUMBER 

40. PAID BY 

41a. I CERTIFY THIS ACCOUNT IS CORRECT AND PROPER 

FOR PAYMENT 

42a. RECEIVED BY (Print) 

41b. SIGNATURE AND TITLE OF CERTIFYING 

OFFICER 

41c. DATE 

42b. RECEIVED AT (Location) 

42c. DATE REC’D 

(YY/MM/DD) 

42d. TOTAL CONTAINERS 

STANDARD FORM 1449 

(REV. 4/2002) BACK 

ADDENDUM A –ADDITIONAL TERMS AND  CONDITIONS  FOR  CONTRACT 

ORDER#  

 

A.1 Federal Acquisition Regulation (FAR) Incorporated by Reference. The 

Contractor agrees to comply with the following FAR clauses, which the 

Contracting Officer has indicated as being incorporated in this  

Contract/Order by reference, to implement provisions of law or executive 

orders applicable to acquisitions of this nature, to implement department 

policy or to clarify the Government’s requirement. Copies of clauses in full 

text will be provided on request. FAR Clauses can be viewed at 

http://www.arnet.gov/far/. 

 

1) FAR 52.212-4, Contract Terms and Conditions-Commercial Items (Oct 

2003) 

2) FAR 52.227-14, Rights in Data—General (Dec 2007), Alt III 
3) FAR 52.227-16, Additional Data Requirements (Jun 1987) 

4) FAR 52.227-19, Commercial Computer Software License (Dec 2007) 

 

A.2 Contracting Officer’s Authority. The Contracting Officer is the only 

person authorized to make or approve any changes in any of the requirements 

of this Contract, and notwithstanding any provisions contained elsewhere in 

this Contract/Order, the said authority remains solely within the Contracting 

Officer. In the event the Contractor makes any changes at the direction of 

any person other than the Contracting Officer, the changes will be considered 

to have been made without authority and no adjustment will be made in the 

contract price to cover any increase in costs incurred as a result thereof. 

  



 

 

275223 - NURSE CALL AND CODE BLUE 

SYSTEMS 

Page 63 of 74 
 

A.3 VAAR 852.270-1 Representatives of Contracting Officers (APR 1984). The 

Contracting Officer reserves the right to designate representatives to act 

for him/her in furnishing technical guidance and advice or  generally 

supervise the work to be performed under this Contract/Order. Such 

designation will be in writing and will define the scope and limitations of 

the designee’s authority. A copy of the designation shall be furnished the 

Contractor. 

 

A.4 VAAR 852.270-4 Commercial Advertising (NOV 1984). The Contractor will 

not advertise the award of this Contract/Order in his/her commercial 

advertising in such a manner as to state or imply that the Department of 

Veterans Affairs endorses a product, project or commercial line of endeavor. 

 

A.5 VAAR 852.237-70 Contractor Responsibilities (APR 1984) The Contractor 

shall obtain all necessary licenses and/or permits required to perform this 

work. He/she shall take all reasonable precautions necessary to protect 

persons and property from injury or damage during the performance of the 

Contract/Order. He/she shall be responsible for any injury to 

himself/herself, his/her employees, as well as for any damage to personal or 

public property that occurs during the performance of the Contract/Order that 

is caused by his/her employees fault or negligence, and shall maintain 

personal liability and property damage insurance having coverage for a limit 

as required by the laws of the state where services are performed. Further,  

it is agreed that any negligence of the Government, its officers, agents, 

servants and employees, shall not be the responsibility of the Contractor 

hereunder with the regard to any claims, loss, damage, injury, and liability 

resulting there from. 

 

A.6 Indemnification. The Contractor shall save and hold harmless and 

indemnify the Government against any and all liability claims, and cost of 

whatsoever kind and nature for injury to or death of any person or persons 

and for loss or damage to any Contractor property or property owned by a 

third party occurring in connection with or in any way incident to or arising 

out of the occupancy, use service, operation, or performance of work under 

the terms of the Contract/Order, resulting in whole or in part from the acts 

or omissions of the Contractor, any subcontractor, or any employee, agent, or 

representative of the Contractor or subcontractor. 

 
A.7 Government’s Liability. The Government shall not be liable for any 

injury to the Contractor's personnel or damage to the Contractor's property 

unless such injury or damage is due to negligence on the part of the 

Government and is recoverable under the Federal Torts Claims Act, or pursuant 

to other Federal statutory authority. 

 

A.10 Uniform Computer Information Transaction Act (UCITA). UCITA is not 

applicable to the Contract/Order. 

 

A.11 Software License and Software Maintenance Subscription and Technical 

Support. 

 

(1) Definitions. 

(a) Licensee. The term “licensee” shall mean the U.S. Department of 

Veterans Affairs (“VA”) and is synonymous with “Government.” 

(b) Licensor. The term “licensor” shall mean the software 

manufacturer of the computer software being acquired. The term 

“Contractor” is the company identified in Block 17a on the  
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SF1449. If the Contractor is a reseller and not the Licensor,  

the Contractor remains responsible for performance under this 

Contract. 

(c) Software. The term “software” shall mean the licensed computer 

software product(s) cited in the Schedule of Supplies (Page 2). 

(d) Maintenance. The term “maintenance” is the process of enhancing 

and optimizing software, as well as remedying defects. It shall 

include all new fixes, patches, releases, updates, versions and 

upgrades, as further defined below. 

(e) Technical Support. The term “technical support” refers to the 

range of services providing assistance for the software via the 

telephone, email, a website or otherwise. 

(f) Release or Update. The term “release” or “update” are terms that 

refer to a revision of software that contains defect corrections, 

minor enhancements or improvements of the software’s 

functionality. This is usually designated by a change in the 

number to the right of the decimal point (e.g., from Version 5.3 

to 5.4). An example of an update is the addition of new  

hardware. 

(g) Version or Upgrade. The term “version” or “upgrade” are terms 

that refer to a revision of software that contains new or  

improved functionality. This is usually designated by a change  

in the number to the left of the decimal point (e.g., from  

Version 5.4 to 6). 

 

(2) License. Grant of License and Term. 

 

(a) See also Addendum B. 

(b) Unless otherwise stated in the Schedule of Supplies/Services, the 

software license provided to the Government is a perpetual, 

nonexclusive license to use the software. 

(c) The license authorizes the Government to use the software in 

processing data for other federal agencies. 

(d) If the licensed software requires a password (or license key) to 

be operational, it shall be delivered with the software media and 

have no expiration date. 

(e) If the Government decides to outsource or contract its services, 

the Government may allow the outsourcer to use the licensed 

software solely to provide the services on its behalf. The 

outsourcer shall be bound by the provisions of this Contract 

relating to the use of the software. 

(f) If the software is for use in a networked environment, as may be 

reflected by the number of servers or users described in the 

Contract/Order, the license grant provided by the Contractor 

includes the Government’s use of the software in such 

environment. 

(g) Any dispute regarding the license grant or usage limitations 

shall be resolved in accordance with the Disputes Clause 

incorporated in FAR 52.212-4(d). 

(h) If the Government purchases additional licenses, the terms and 

conditions for those additional licenses (including technical 

support and upgrade subscription) shall be the same as agreed to 

in this Contract/Order, unless negotiated otherwise by mutual 

agreement of the parties. 

(i) The licensed software contains critical product functionality 

that meets the minimum needs of the Government and is the basis 
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for the Government’s procurement of the software; consequently, 

the Contractor agrees that the Government has the right to 

successor products at no additional cost when functionality is 

later unbundled from the product licensed herein and bundled into 

a new or different product, provided the Government is current on 

maintenance. 

(j) If the Contractor is a reseller for the computer software being 

acquired under this Contract/Order, it is permissible for the 

actual software manufacturer (Licensor) to deliver the software 

directly to the Government. 

(k) All limitations of software usage are expressly stated in the SF 

1449 and Addendum A and Addendum B. 

 

(3) Software Maintenance Subscription and Technical Support. 

 

(a) See also Addendum B. 

(b) Software maintenance and technical support are included at the 

agreed upon price. However, if additional charges are assessed 

during the maintenance and technical support period as a result 

of negotiated changes in the license (e.g., CPU upgrades), the 

fee shall be by mutual agreement of the parties and any dispute 

thereof shall be resolved in accordance with the Disputes Clause 

incorporated herein at FAR 52.212-4(g). 

(c) If the Government desires to continue software maintenance and 

support beyond the period identified in this Contract/Order, the 

Government will issue a separate contract or order to renew  

annual maintenance and technical support. Conversely, if an  

order or contract to renew software maintenance and technical 

support is not received, no assumption by the Contractor shall be 

made that it has been renewed. It shall not be automatically 

renewed. 

(d) Unless otherwise agreed, for any new additional software that may 

be licensed, the Contractor shall provide for software 

maintenance and technical support for the first year of the 

license at no additional cost. 

(e) Unless otherwise agreed, the Contractor shall provide VA with 

software maintenance, which includes periodic updates, upgrades, 

enhancements and corrections to the software, and reasonable 

technical support, all of which are customarily provided by the 

Contractor to its customers so as to cause the software to  

perform according to its specifications, documentation or 

demonstrated claims. 

(f) Any telephone support provided by Contractor shall be at no 

additional cost. 

(g) All technical support services will be provided in a timely  

manner in accordance with the Contractor’s customary practice. 

However, prolonged delay in resolving software problems will be 

noted in the Government’s various past performance records on the 

Contractor (e.g., www.ppirs.gov). 

(h) If the Government allows the maintenance and/or technical support 

to lapse and subsequently wishes to reinstate maintenance and 

technical support, any reinstatement fee charged shall not exceed 

the amounts that would have been charged if the Government had 

not allowed it to lapse. 
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A.12 Disabling Software Code. The Government requires delivery of computer 

software that does not contain any code that will, upon the occurrence or the 

nonoccurrence of any event, disable the software. Such code includes but is 

not limited to a computer virus, restrictive key, node lock, time-out or 

other function, whether implemented by electronic, mechanical, or other  

means, which limits or hinders the use or access to any computer software 

based on residency on a specific hardware configuration, frequency  of 

duration of use, or other limiting criteria. If any such code is present,  

the Contractor agrees to indemnify the Government for all damages suffered as 

a result of a disabling caused by such code, and the Contractor agrees to 

remove such code upon the Government’s request at no extra cost to the 

Government. Inability of the Contractor to remove the disabling software  

code will be considered an inexcusable delay and a material breach of 

contract, and the Government may exercise its right to terminate for cause. 

In addition, the Government is permitted to remove the code as it deems 

appropriate and charge the Contractor for consideration for the time and 

effort in removing the code. 

 

A.13 Disaster Recovery Clause. Government hereby certifies to Contractor 

that it has a bona fide disaster plan with respect to the computer software 

programs used in its operations. The Contract/Order authorizes the 

Government's operation to maintain a second copy of software on tape for use 

at loading at sites that are not live (e.g. subscription-based disaster 

recovery services) for the sole purpose of duplicating or mirroring the 

software environment of the "primary" licenses at the designated licensed 

site and as described herein. Additionally, use of the software at the 

contingency sites must not include general access or any processing for 

program development or production. Contractor shall permit operation and 

testing of all licensed programs at the contingency sites as designated by 

the Government without prior approval and at no additional cost to the 

Government solely for the purpose of maintaining or implementing disaster 

recovery readiness including continuity of business operations. CPU’s, MIPS 

or MSU’s at these contingency sites are excluded from the total CPU’s, MIPS 

or MSU’s count included elsewhere in the Contract/Order and are  not 

separately billable. Activation of operations at a contingency site shall be 

at Government's discretion. Government is authorized to install all software 

at the contingency sites for testing, problem resolution purposes, and to 

ensure there will be no operational delays in association with transition of 

workload from the designated licensed site to the contingency sites. Use of 

the software at the contingency sites in the event of a disaster shall 

continue until such time as normal processing can be resumed at the "primary" 

site regardless of the duration required. Nothing in the Contract/Order 

diminishes the Government's rights in accordance with the data rights 

clause(s). Any license keys, codes, or passwords required by the Contractor 

in order to use the software at the contingency sites shall be provided to 

the Government within 10 days of the Government’s request. 

 

A.14 NOTICE OF THE FEDERAL ACCESSIBILITY LAW AFFECTING ALL ELECTRONIC AND 

INFORMATION TECHNOLOGY PROCUREMENTS (SECTION 508) 

 

On August 7, 1998, Section 508 of the Rehabilitation Act of 1973 was amended 

to require that when Federal departments or agencies develop, procure, 

maintain, or use Electronic and Information Technology, that they shall  

ensure it allows Federal employees with disabilities to have access to and 

use of information and data that is comparable to the access to and use of 

information and data by other Federal employees. 
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Section 508 required the Architectural and Transportation Barriers Compliance 

Board (Access Board) to publish standards setting forth a definition of 

electronic and information technology and the technical and functional 

criteria for such technology to comply with Section 508. These standards  

have been developed were published with an effective date of December 21, 

2000. Federal departments and agencies must develop all Electronic and 

Information Technology requirements to comply with the standards found in 36 

CFR 1194 .  *  

Title) 

in performing this contract. (Fill in Section Number and 
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ADDENDUM B – STATEMENT OF WORK FOR CONTRACT #or ORDER#  

 

B.1 License. BROADLY DESCRIBE COMPUTING ENVIRONMENT AND HOW VA 
INTENDS TO USE THE SOFTWARE, HOW ITS LICENSED, WHAT THE SOFTWARE IS 

EXPECTED TO DO, ETC. TO GET YOU STARTED: The Department of Veterans Affairs 

(VA) has a need for the computer software identified on the Schedule of Supplies/Services (page 

2) (software media and license) and software support services. The software will be installed 

onto multiple servers at the ITAC in Austin Texas for support/training/staging of the 

 

 
accommodate this need. VA may move the software to any other location or hardware at any 
time. 

 

B.2 Maintenance. The Contractor will provide software maintenance services, which includes 

periodic updates, enhancements and corrections to the software, and reasonable technical 

support, all of which are customarily provided by the Contractor to its customers so as to cause 

the software to perform according to its specifications, documentation or demonstrated claims. 

Add detailed, specific maintenance and support information here. The Contractor will distribute 

maintenance updates or releases by using an appropriate magnetic, electronic, or printed media 

to the address in Block 15 of page one, but to the attention of Joe Smith. Alternatively, the 

Contractor may offer access to maintenance copies through its website. All maintenance 

services will be provided in a timely manner in accordance with the Contractor’s customary 

practice. However, prolonged delay in resolving software problems will be noted in the 

Government’s various past performance records on the Contractor (e.g., www.ppirs.gov). 
 

2. MOU 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

  

users utilizing the processor(s). Contractor shall grant the Government the necessary license to 

Project. These are processor-based licenses that allow for unlimited 
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3. Risk Assessment 

 

 
Department of 

Veterans Affairs 

 

Memorandum 

Date: (current date) 

 
From:  Director (XXXXX) 

Address 

Address 

Address 

 
 

Subj:  VA Headquarters (VACO) Memorandum of Understanding (MOU) for 

Federal Communications Commission (FCC) Part 15 Listed “Non-Regulated 

Equipment Wireless Operations” 

 

 

To: Department of Veterans Affairs 

Office of Telecommunications (005OP) 

Spectrum Management (005OP2H3) 

Telecommunications Voice Engineering (005OP2H2) 

1335 East West Highway, 3rd Floor 

Silver Spring, Maryland 20420 

 

 

1. We have received the subject VACO MOU (signed copy attached), and 

are pleased to provide the following information and comments for your 

review that includes our risks and risk-mitigation factors that 

prompted our Facility’s decision: 

 

a. RISK ASSESSMENT AND MITIGATION: 

 

(1) Background: 

 

(a) (name) VAMC (here-in-after referred to as “the 

Facility”) has used (OEM Mdl Nr©) for over 10 years to allow nurses 

in the telemetry studio to communicate with nurses at the patients’ 

bedside. This communication medium is a vital patient safety tool 

that allows for rapid response to the development of a potentially 

fatal arrhythmia such as ventricular tachycardia. The only 

information the telemetry technician states on the phone is “bed 109-2 

Smith has an alarm for XXXXX.” Last four is never communicated. In 

terms of the pager we have limited the information on the pager to 

sector, bed number and last name. We must include the last name as 

occasionally the patients are moved without the knowledge of the 

telemetry technician, if we were to have a patient mix up the page 

must contain the last name for safety reasons. Facility Management 

Services (FMS) has restricted paging access to the telemetry system 

only. Because pager access is restricted, only an administrator from 

Technology and Information Management (TIM) or FMS can troubleshoot a 

pager malfunction. 
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VAMC (City), (State – ZIP Code), Unregulated FCC Equipment Use, Risk 

Assessment and Mitigation, Page Two 

 
(b) Because the phones are used 24X7 and have exceeded 

their life expectancy, many of them have begun to fail which creates a 

need to purchase newer models that will continue to insure system 

integrity. 

 

(c) Our Facility has been prevented from purchasing 

replacement phones because VACO now has updated security and 

Information Technology (IT) connection controls along with continuing 

FCC Part 15 restrictions (described in the attached MOU) on devices of 

which these wireless phones are but one example. These updated 

security and connection controls are in place to address risks related 

life safety, information security, personal privacy and IT system 

integrity. The FCC restrictions continue to warn against the use of 

“non-regulated radio / wireless based equipment in safety of life 

locations and functions.” Of note, these controls are intended to 

prevent use of these devices in areas especially where a code-blue 

annunciation might occur, yet our devices have been used in such areas 

for over 10 years and so far has not prevented a code-blue 

annunciation from happening. 

 

(d) Because the Facility does not have a near-term 

alternative to the current wireless phones, it now faces a set of 

competing risks. On the one hand are the risks of privacy, connection 

and interference or security breach(s) that are behind the controls in 

place for these devices. On the other hand are risks to patient 

safety if the current phones were to fail and telemetry nurses would 

lose the ability to rapidly communicate with nurses at the bedside. 

Our Facility does have a Life Safety approved Nurses Call / Code Blue 

hardwired system that is installed in those affected areas as the 

primary Code Blue Enunciation media. 

 

(2) SECURITY: 
 

(a) NEC provides a proprietary scrambling algorithm that is applied to 

handset registration / authentication and all communications. Every time a (OEM Mdl 

Nr©) user enters a designated area within the systems’ coverage; an automatic user 

authentication process is performed to confirm the device is authorized for service on 

the system. This information is scrambled using a proprietary coding scheme to 

prevent duplication. All voice conversations are also scrambled to enhance security. 
 

(b) The (OEM Mdl Nr©) has several built in security features in each of the 

wireless handsets are administered through the Facility’s Telephone Private Branch 

Exchange (PBX) administration tool; therefore, the PBX Administrator has full control 

over the (OEM Mdl Nr©) wireless phones, if one gets lost or stolen it can be disabled 

immediately. Because of this feature you cannot purchase a similar wireless phone and 

have it work on our network. These phones have a 50 ft radius from the Zone radio 

frequency (RF) transceiver; they can only be used within the hospital as there is no 

handoff via other cellular networks. 
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(c) These items are not NIST FIPS compliant; but based on the 

aforementioned facts, we feel patient / staff privacy and HIPAA instructions have been 

and will continue to be met. 
 

(d) Our Facility will work with (OEM) and VACO’s Office of Cyber 

Security (Name and Phone Nr) to secure the appropriate NIST FIPS certifications will 

allow VA to issue a Official Approvals from the onset in the IT equipment / system 

procurement process. 
 

VAMC (City), (State – ZIP Code), Unregulated FCC Equipment Use, Risk 

Assessment and Mitigation, Page Three 

 
(3) RADIO FREQUENCY (RF) INTERFERENCE: 

 

(a) (OEM) engineers provided us with extensive 

information on the potential for RF along with electromagnetic (EM) 

interference to medical equipment within our Facility from the (OEM 

System) Wireless radio transceivers. 

 

1) Field Experience: Since introduction of the (OEM System) Wireless 

product in 1996, NEC has installed this system at many health care institutions across 

the spectrum of medical departments. In all this time there have been zero reports of 

either suspected or actual RF and EM interference. This includes the experience using 

these devices at Portland VAMC and our continued testing documentation is available 

for review if requested. 
 

2) Potential interference called Near Field Coupling: In these cases, an 

EM field emanating from one device may cause another device within its field area to 

malfunction. Typically the distances for these fields are less than six (6) inches. In 

attempts to mitigate these sources of interference, standards have been put in place, 

namely IEC 60601. This standard calls for devices susceptible to interference to 

provide shielding against fields of up to three (3) Volts per Meter. In contrast, the 

(OEM System) wireless products are classified under the FCC Part 15 rules as Class B 

unlicensed devices, and as such must meet very tight restrictions regarding field 

emissions of a maximum of from 100 to 500 micro (µ) Volts per Meter across the band 

of RFs from 30 Hz to 18 gHz. Thus, any medical device even marginally meeting the 

IEC Standard has not had problems with any near field emissions. 
 

3) Potential phenomenon known as Far Field Induced RFI: should be 

considered when studying RF and EM interference sources. In this case, a part of the 

device subject to interference (e.g., a wire, probe, or the casing itself) can inadvertently 

act as a receiving antenna for a signal transmitted from another device within close 

proximity (within 6 to 18 inches, depending on the source power levels).  To realize 

this type of interference, the source transmitter power must be fairly strong to conduct 

through the inefficient nature of the unintended antenna of the receiving device, and the 

material acting as the antenna must be of a shape and length that matches or is a near 

multiple of the wavelength of the transmitted RF signal. Finally, this unintentional 

antenna must not have the typical shielding between it and the subject device’s  
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electronics, which if present would prevent such a received signal from causing 

interference. In the case of the (OEM System) Wireless transmission, which operates 

between 1,920 mHz and 1,930 mHz, a probe or such piece of any medical device 

measuring at about six (6) inches would match the wavelength of the RF carrier, and if 

not properly shielded from the units electronics may indeed conduct the RF energy 

within. However, even in this case, one must consider the power level at the so-called 

antenna receiving the signal. The average output of the (OEM Mdl Nr©) handset is 

approximately 10 mili (m) Watts when in use. This very low power, even further 

reduced by the distance between any handset in use and the subject receiving 

equipment, considered along with the high loss of the “antenna”, results in a very low 

probability of actual interference. These facts, along with the standard procedures of 

your engineering department’s efforts to check the medical equipment for such 

shielding and filtering defects, should mitigate this potential source. 
 

4) Potential interference between intentional radiators operating in the 

RF band. Known as either in-band or out-of-band interference, these are cases where a 

transmitter broadcasts a signal of significant power at the other device’s receiver to 

either overload the receiving radio or mix with the subject’s transmitted signal to cause 

an interfered signal to be received. In-band interference 

VAMC (City), (State – ZIP Code), Unregulated FCC Equipment Use, Risk 

Assessment and Mitigation, Page Four 

 

in the Unlicensed PCS band of which the (OEM System) Wireless system operates is 

prevented by the FCC rules requiring our equipment to monitor the carrier on which a 

device intends to transmit on before doing so, so as to sense any current use by another 

device. If such a signal is received during monitoring, we move to another carrier and 

try again. This protocol has been demonstrated many times within the FCC labs as well 

as at many industry trade shows where 5 or more vendors with U-PCS devices have 

operated in booths close to each other without interference. As for out-of-band 

interference, because of the extremely low power our devices operate with and the very 

strict out-of-band emission requirements placed upon the U-PCS devices, and the 

additional factor of a wide separation in the operating frequencies of our system and the 

typical radio telemetry equipment used in many hospital environments, such 

interference is very remote and would require extremely close proximity of the two 

devices. 
 

5) All of our (OEM Mdl Nr©) are FCC listed and has not interfered 

with other traffic within the same band. We expect the FCC listed (OEM Mdl Nr©) 

equipment will perform in the same manner. 
 

(b) Our Facility will work with (OEM) and VACO’s Spectrum Management 

(005OP2H3) to find a RF band that can be utilized for this operation that will allow VA 

to issue a formal and Official Radio Use Permit that will negate the “unregulated 

equipment use” issues. 
 

(4) CONNECTION TO IT/CABLE NETWORKS: 
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(a) Each item or system that attaches to a VA IT Network (telephone or 

data) must be Department of Commerce’s National Recognized Testing Laboratory 

(NRTL) Underwriters Laboratory (UL) 60950-1/2; Information Technology Equipment 
- Safety listed and bears UL’s mark. 

 

1) Paragraph 1.1.1; Equipment Covered by this Standard specifically 
identifies these systems / networks as one affected system. 

 

2) Paragraph 1.1.2; Additional Requirements further identifies this 

requirement for electomedical applications with physical connections to the patient be 

met. 

(b) This requirement is paramount since the Facility’s Telephone PABX and 

associated system is listed by the National Fire Protection Association as Critical 

Service.  Additionally, since it carries our Code Blue Radio and Overhead Audio 

Paging Signals, VA elevates it to Life Safety Service. 

(c) Presently the (OEM Mdl Nr©) wireless phones are UL Listed but does 

not have the aforementioned specific UL certification. Our Facility is working with 

(The OEM) in this arena to have them meet or exceed this UL requirement. In the 

meantime we will abide within the confines outlined in the attached MOU for insuring 

an approved IT Network / System connection is maintained until the appropriate UL 

certification has been obtained allowing it to be directly connected to our telephone 

system. 
b. The Facility Director after careful review of the attached MOU 

and consultation with the Facility’s CIO, (OEM) engineers, Biomedical 

and NFPA Engineers, ISO, HIPAA / Privacy Officer, Clinical Staff and 

JACHAO Officials has decided this risk-benefit analysis strongly 

favors purchasing replacement (OEM Mdl Nr) phones. 
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2. Please feel free to contact me concerning the contents of this 

document. 

 

DIRECTOR’s NAME IN CAPS 

 

 

cc:  Office of General Consul 

Office of Telecommunications (05) 

VA Enterprise Infrastructure Engineering 

Telecommunications Engineering and Design 

Office of Cyber Security 

 

 

Attachment: VACO MOU 

 

- E N D - - - 
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SECTION 28 05 11 

REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY INSTALLATIONS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This Section, Requirements for Electronic Safety and Security 

Installations, applies to all sections of Division 28. 

B. Furnish and install electronic safety and security cabling, systems, 

equipment and accessories in accordance with the specifications and 

drawings. Capacities and ratings of, cable and other items and 

arrangements for the specified items are shown on drawings. 

1.2 MINIMUM REQUIREMENTS 

A. References to industry and trade association standards and codes are 

minimum installation requirement standards. 

B. Drawings and other specification sections shall govern in those 

instances where requirements are greater than those specified in the 

above standards. 

1.3 QUALIFICATIONS (PRODUCTS AND SERVICES) 

A. Manufacturers Qualifications: The manufacturer shall regularly and 

presently produce, as one of the manufacturer's principal products, the 

equipment and material specified for this project, and shall have 

manufactured the item for at least three years. 

B. Product Qualification: 

1. Manufacturer's product shall have been in satisfactory operation, on 

three installations of similar size and type as this project, for 

approximately three years. 

2. The Government reserves the right to require the Contractor to 

submit a list of installations where the products have been in 

operation before approval. 

C. Service Qualifications: There shall be a permanent service organization 

maintained or trained by the manufacturer which will render 

satisfactory service to this installation within eight hours of receipt 

of notification that service is needed. Submit name and address of 

service organizations. 

1.4 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of current production by 

manufacturers regularly engaged in the manufacture of such items, for 

which replacement parts shall be available. 
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B. When more than one unit of the same class of equipment is required, 

such units shall be the product of a single manufacturer. 

C. Equipment Assemblies and Components: 

1. Components of an assembled unit need not be products of the same 

manufacturer. 

2. Manufacturers of equipment assemblies, which include components made 

by others, shall assume complete responsibility for the final 

assembled unit. 

3. Components shall be compatible with each other and with the total 

assembly for the intended service. 

4. Constituent parts which are similar shall be the product of a single 

manufacturer. 

D. Factory wiring shall be identified on the equipment being furnished and 

on all wiring diagrams. 

E. When Factory Testing Is Specified: 

1. The Government shall have the option of witnessing factory tests. 

The contractor shall notify the VA through the Resident Engineer a 

minimum of 15 working days prior to the manufacturers making the 

factory tests. 

2. Four copies of certified test reports containing all test data shall 

be furnished to the Resident Engineer prior to final inspection and 

not more than 90 days after completion of the tests. 

3. When equipment fails to meet factory test and re-inspection is 

required, the contractor shall be liable for all additional 

expenses, including expenses of the Government. 

1.5 EQUIPMENT REQUIREMENTS 

Where variations from the contract requirements are requested in 

accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES, the connecting work and related components shall include, but 

not be limited to additions or changes to branch circuits, circuit 

protective devices, conduits, wire, feeders, controls, panels and 

installation methods. 

1.6 EQUIPMENT PROTECTION 

A. Equipment and materials shall be protected during shipment and storage 

against physical damage, dirt, moisture, cold and rain: 

1. During installation, enclosures, equipment, controls, controllers, 

circuit protective devices, and other like items, shall be protected 
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against entry of foreign matter; and be vacuum cleaned both inside 

and outside before testing and operating and repainting if required. 

2. Damaged equipment shall be, as determined by the Resident Engineer, 

placed in first class operating condition or be returned to the 

source of supply for repair or replacement. 

3. Painted surfaces shall be protected with factory installed removable 

heavy kraft paper, sheet vinyl or equal. 

4. Damaged paint on equipment and materials shall be refinished with 

the same quality of paint and workmanship as used by the 

manufacturer so repaired areas are not obvious. 

1.7 WORK PERFORMANCE 

A. Job site safety and worker safety is the responsibility of the 

contractor. 

B. For work on existing stations, arrange, phase and perform work to 

assure electronic safety and security service for other buildings at 

all times. Refer to Article OPERATIONS AND STORAGE AREAS under Section 

01 00 00, GENERAL REQUIREMENTS. 

C. New work shall be installed and connected to existing work neatly and 

carefully. Disturbed or damaged work shall be replaced or repaired to 

its prior conditions, as required by Section 01 00 00, GENERAL 

REQUIREMENTS. 

D. Coordinate location of equipment and conduit with other trades to 

minimize interferences. 

1.8 EQUIPMENT INSTALLATION AND REQUIREMENTS 

A. Equipment location shall be as close as practical to locations shown on 

the drawings. 

B. Inaccessible Equipment: 

1. Where the Government determines that the Contractor has installed 

equipment not conveniently accessible for operation and maintenance, 

the equipment shall be removed and reinstalled as directed at no 

additional cost to the Government. 

2. "Conveniently accessible" is defined as being capable of being 

reached without the use of ladders, or without climbing or crawling 

under or over obstacles such as, but not limited to, motors, pumps, 

belt guards, transformers, piping, ductwork, conduit and raceways. 
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1.9 EQUIPMENT IDENTIFICATION 

A. Install an identification sign which clearly indicates information 

required for use and maintenance of equipment. 

B. Nameplates shall be laminated black phenolic resin with a white core 

with engraved lettering, a minimum of 6 mm (1/4 inch) high. Secure 

nameplates with screws. Nameplates that are furnished by manufacturer 

as a standard catalog item, or where other method of identification is 

herein specified, are exceptions. 

1.10 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, AND SAMPLES. 

B. The Government's approval shall be obtained for all equipment and 

material before delivery to the job site. Delivery, storage or 

installation of equipment or material which has not had prior approval 

will not be permitted at the job site. 

C. All submittals shall include adequate descriptive literature, catalog 

cuts, shop drawings and other data necessary for the Government to 

ascertain that the proposed equipment and materials comply with 

specification requirements. Catalog cuts submitted for approval shall 

be legible and clearly identify equipment being submitted. 

D. Submittals for individual systems and equipment assemblies which 

consist of more than one item or component shall be made for the system 

or assembly as a whole. Partial submittals will not be considered for 

approval. 

1. Mark the submittals, "SUBMITTED UNDER SECTION  ". 

2. Submittals shall be marked to show specification reference including 

the section and paragraph numbers. 

3. Submit each section separately. 

E. The submittals shall include the following: 

1. Information that confirms compliance with contract requirements. 

Include the manufacturer's name, model or catalog numbers, catalog 

information, technical data sheets, shop drawings, pictures, 

nameplate data and test reports as required. 

2. Elementary and interconnection wiring diagrams for communication and 

signal systems, control system and equipment assemblies. All 

terminal points and wiring shall be identified on wiring diagrams. 
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3. Parts list which shall include those replacement parts recommended 

by the equipment manufacturer, quantity of parts, current price and 

availability of each part. 

F. Manuals: Submit in accordance with Section 01 00 00, GENERAL 

REQUIREMENTS. 

1. Maintenance and Operation Manuals: Submit as required for systems 

and equipment specified in the technical sections. Furnish four 

copies, bound in hardback binders, (manufacturer's standard binders) 

or an approved equivalent. Furnish one complete manual as specified 

in the technical section but in no case later than prior to 

performance of systems or equipment test, and furnish the remaining 

manuals prior to contract completion. 

2. Inscribe the following identification on the cover: the words 

"MAINTENANCE AND OPERATION MANUAL," the name and location of the 

system, equipment, building, name of Contractor, and contract 

number. Include in the manual the names, addresses, and telephone 

numbers of each subcontractor installing the system or equipment and 

the local representatives for the system or equipment. 

3. Provide a "Table of Contents" and assemble the manual to conform to 

the table of contents, with tab sheets placed before instructions 

covering the subject. The instructions shall be legible and easily 

read, with large sheets of drawings folded in. 

4. The manuals shall include: 

a. Internal and interconnecting wiring and control diagrams with 

data to explain detailed operation and control of the equipment. 

b. A control sequence describing start-up, operation, and shutdown. 

c. Description of the function of each principal item of equipment. 

d. Installation and maintenance instructions. 

e. Safety precautions. 

f. Diagrams and illustrations. 

g. Testing methods. 

h. Performance data. 

i. Pictorial "exploded" parts list with part numbers. Emphasis shall 

be placed on the use of special tools and instruments. The list 

shall indicate sources of supply, recommended spare parts, and 

name of servicing organization. 
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j. Appendix; list qualified permanent servicing organizations for 

support of the equipment, including addresses and certified 

qualifications. 

G. Approvals will be based on complete submission of manuals together with 

shop drawings. 

H. After approval and prior to installation, furnish the Resident Engineer 

with one sample of each of the following: 

1. A 300 mm (12 inch) length of each type and size of wire and cable 

along with the tag from the coils of reels from which the samples 

were taken. 

2. Each type of conduit and pathway coupling, bushing and termination 

fitting. 

3. Conduit hangers, clamps and supports. 

4. Duct sealing compound. 

1.11 SINGULAR NUMBER 

Where any device or part of equipment is referred to in these 

specifications in the singular number (e.g., "the switch"), this 

reference shall be deemed to apply to as many such devices as are 

required to complete the installation as shown on the drawings. 

1.12 TRAINING 

A. Training shall be provided in accordance with Article, INSTRUCTIONS, of 

Section 01 00 00, GENERAL REQUIREMENTS. 

B. Training shall be provided for the particular equipment or system as 

required in each associated specification. 

C. A training schedule shall be developed and submitted by the contractor 

and approved by the Resident Engineer at least 30 days prior to the 

planned training. 

- - - E N D - - - 
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SECTION 28 05 13 

CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installation, and connection of 

the conductors and cables for electronic safety and security. 

1.2 RELATED WORK 

A. Excavation and backfill for cables that are installed in conduit:  

B. Sealing around penetrations to maintain the integrity of time rated 

construction: Section 07 84 00, FIRESTOPPING. 

C. General electrical requirements that are common to more than one 

section in Division 28: Section 28 05 11, REQUIREMENTS FOR ELECTRONIC 

SAFETY AND SECURITY INSTALLATIONS. 

D. Conduits for cables and wiring: Section 28 05 33, RACEWAYS AND BOXES 

FOR ELECTRONIC SAFETY AND SECURITY. 

E. Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents: Section 28 05 26, GROUNDING AND 

BONDING FOR ELECTRONIC SAFETY AND SECURITY. 

1.3 SUBMITTALS 

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES, furnish the following: 

1. Manufacturer's Literature and Data: Showing each cable type and 

rating. 

2. Certificates: Two weeks prior to final inspection, deliver to the 

COR four copies of the certification that the material is in 

accordance with the drawings and specifications and has been 

properly installed. 

1.4 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements and errata) form a part of this specification to the extent 

referenced. Publications are reference in the text by the basic 

designation only. 

B. American Society of Testing Material (ASTM): 

D2301-04 ............... Standard Specification for Vinyl Chloride 

Plastic Pressure Sensitive Electrical 

Insulating Tape  
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C. Federal Specifications (Fed. Spec.): 

A-A-59544-00 ........... Cable and Wire, Electrical (Power, Fixed 

Installation) 

D. National Fire Protection Association (NFPA): 

70-05 .................. National Electrical Code (NEC) 

E. Underwriters Laboratories, Inc. (UL): 

44-02 .................. Thermoset-Insulated Wires and Cables 

83-03 .................. Thermoplastic-Insulated Wires and Cables 

467-01 ................. Electrical Grounding and Bonding Equipment 

486A-01 ................ Wire Connectors and Soldering Lugs for Use with 

Copper Conductors 

486C-02 ................ Splicing Wire Connectors 

486D-02 ................ Insulated Wire Connector Systems for 

Underground Use or in Damp or Wet Locations 

486E-00 ................ Equipment Wiring Terminals for Use with 

Aluminum and/or Copper Conductors 

493-01 ................. Thermoplastic-Insulated Underground Feeder and 

Branch Circuit Cable 

514B-02 ................ Fittings for Cable and Conduit 

1479-03 ................ Fire Tests of Through-Penetration Fire Stops 

PART 2 - PRODUCTS 

2.1 CONTROL WIRING 

A. Unless otherwise specified in other sections of these specifications, 

control wiring shall be as specified for power and lighting wiring, 

except the minimum size shall be not less than No. 14 AWG. 

B. Control wiring shall be large enough so that the voltage drop under 

inrush conditions does not adversely affect operation of the controls. 

2.2 COMMUNICATION AND SIGNAL WIRING 

A. Shall conform to the recommendations of the manufacturers of the 

communication and signal systems; however, not less than what is shown. 

B. Wiring shown is for typical systems. Provide wiring as required for the 

systems being furnished. 

C. Multi-conductor cables shall have the conductors color coded. 

2.3 WIRE LUBRICATING COMPOUND 

A. Suitable for the wire insulation and conduit it is used with, and shall 

not harden or become adhesive. 

B. Shall not be used on wire for isolated type electrical power systems. 
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2.4 FIREPROOFING TAPE 

A. The tape shall consist of a flexible, conformable fabric of organic 

composition coated one side with flame-retardant elastomer. 

B. The tape shall be self-extinguishing and shall not support combustion. 

It shall be arc-proof and fireproof. 

C. The tape shall not deteriorate when subjected to water, gases, salt 

water, sewage, or fungus and be resistant to sunlight and ultraviolet 

light. 

D. The finished application shall withstand a 200-ampere arc for not less 

than 30 seconds. 

E. Securing tape: Glass cloth electrical tape not less than 0.18 mm 

(7 mils) thick, and 19 mm (3/4 inch) wide. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Splice cables and wires only in outlet boxes, junction boxes, or pull 

boxes. 

B. Seal cable and wire entering a building from underground, between the 

wire and conduit where the cable exits the conduit, with a non- 

hardening approved compound. 

C. Wire Pulling: 

1. Provide installation equipment that will prevent the cutting or 

abrasion of insulation during pulling of cables. 

2. Use ropes made of nonmetallic material for pulling feeders. 

3. Attach pulling lines for feeders by means of either woven basket 

grips or pulling eyes attached directly to the conductors, as 

approved by the Resident Engineer. 

4. Pull in multiple cables together in a single conduit. 

3.2 INSTALLATION IN MANHOLES 

A. Install and support cables in manholes on the steel racks with 

porcelain or equal insulators. Train the cables around the manhole 

walls, but do not bend to a radius less than six times the overall 

cable diameter. 

B. Fireproofing: 

1. Install fireproofing where low voltage cables are installed in the 

same manholes with high voltage cables; also cover the low voltage 

cables with arc proof and fireproof tape. 

 

  



 

 

280513 - CONDUCTORS AND CABLES FOR 

ELECTRONIC SAFETY AND SECURITY 

Page 4 of 5 
 

2. Use tape of the same type as used for the high voltage cables, and 

apply the tape in a single layer, one-half lapped or as recommended 

by the manufacturer. Install the tape with the coated side towards 

the cable and extend it not less than 25 mm (one inch) into each 

duct. 

3. Secure the tape in place by a random wrap of glass cloth tape. 

3.3 SPLICE INSTALLATION 

A. Splices and terminations shall be mechanically and electrically secure. 

B. Where the Government determines that unsatisfactory splices or 

terminations have been installed, remove the devices and install 

approved devices at no additional cost to the Government. 

3.4 CONTROL, COMMUNICATION AND SIGNAL WIRING INSTALLATION 

A. Unless otherwise specified in other sections, install wiring and 

connect to equipment/devices to perform the required functions as shown 

and specified. 

B. Except where otherwise required, install a separate power supply 

circuit for each system so that malfunctions in any system will not 

affect other systems. 

C. Where separate power supply circuits are not shown, connect the systems 

to the nearest panelboards of suitable voltages, which are intended to 

supply such systems and have suitable spare circuit breakers or space 

for installation. 

D. Install a red warning indicator on the handle of the branch circuit 

breaker for the power supply circuit for each system to prevent 

accidental de-energizing of the systems. 

E. System voltages shall be 120 volts or lower where shown on the drawings 

or as required by the NEC. 

3.5 CONTROL, COMMUNICATION AND SIGNAL SYSTEM IDENTIFICATION 

A. Install a permanent wire marker on each wire at each termination. 

B. Identifying numbers and letters on the wire markers shall correspond to 

those on the wiring diagrams used for installing the systems. 

C. Wire markers shall retain their markings after cleaning. 

D. In each manhole and handhole, install embossed brass tags to identify 

the system served and function. 
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3.5 EXISITNG WIRING 

Unless specifically indicated on the plans, existing wiring shall not 

be reused for the new installation. Only wiring that conforms to the 

specifications and applicable codes may be reused. If existing wiring 

does not meet these requirements, existing wiring may not be reused and 

new wires shall be installed. 

- - - E N D - - - 
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SECTION 28 05 26 

GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies general grounding and bonding requirements of 

electronic safety and security installations for equipment operations. 

B. “Grounding electrode system” refers to all electrodes required by NEC, 

as well as including made, supplementary, grounding electrodes. 

C. The terms “connect” and “bond” are used interchangeably in this 

specification and have the same meaning. 

1.2 RELATED WORK 

A. Section 28 05 11, REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY 

INSTALLATIONS: General electrical requirements and items that are 

common to more than one section of Division 28. 

B. Section 28 05 13, CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND 

SECURITY: Low Voltage power and lighting wiring. 

1.3 SUBMITTALS 

A. Submit in accordance with Section 28 05 11, REQUIREMENTS FOR ELECTRONIC 

SAFETY AND SECURITY INSTALLATIONS. 

B. Shop Drawings: 

1. Sufficient information, clearly presented, shall be included to 

determine compliance with drawings and specifications. 

2. Include the location of system grounding electrode connections and 

the routing of aboveground and underground grounding electrode 

conductors. 

C. Test Reports: Provide certified test reports of ground resistance. 

D. Certifications: Two weeks prior to final inspection, submit four copies 

of the following to the Resident Engineer: 

1. Certification that the materials and installation is in accordance 

with the drawings and specifications. 

2. Certification, by the Contractor, that the complete installation has 

been properly installed and tested. 

1.4 APPLICABLE PUBLICATIONS 

Publications listed below (including amendments, addenda, revisions, 

supplements, and errata) form a part of this specification to the 

extent referenced. Publications are referenced in the text by the basic 

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

B1-2001 ................ Standard Specification for Hard-Drawn Copper 

Wire 

B8-2004 ................ Standard Specification for Concentric-Lay- 

Stranded Copper Conductors, Hard, Medium-Hard, 

or Soft 

B. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 

81-1983 ................ IEEE Guide for Measuring Earth Resistivity, 

Ground Impedance, and Earth Surface Potentials 

of a Ground System 

C. National Fire Protection Association (NFPA): 

70-2005 ................ National Electrical Code (NEC) 

D. Underwriters Laboratories, Inc. (UL): 

44-2005 ............... Thermoset-Insulated Wires and Cables 

83-2003 ............... Thermoplastic-Insulated Wires and Cables 

467-2004 .............. Grounding and Bonding Equipment 

486A-486B-2003 ........ Wire Connectors 

PART 2 - PRODUCTS 

2.1 GROUNDING AND BONDING CONDUCTORS 

A. Equipment grounding conductors shall be UL 83 insulated stranded 

copper, except that sizes 6 mm² (10 AWG) and smaller shall be solid 

copper. Insulation color shall be continuous green for all equipment 

grounding conductors, except that wire sizes 25 mm² (4 AWG) and larger 

shall be permitted to be identified per NEC. 

B. Bonding conductors shall be ASTM B8 bare stranded copper, except that 

sizes 6 mm² (10 AWG) and smaller shall be ASTM B1 solid bare copper 

wire. 

C. Isolated Power System: Type XHHW-2 insulation with a dielectric 

constant of 3.5 or less. 

2.2 GROUND RODS 

A. Copper clad steel, 19 mm (3/4-inch) diameter by 3000 mm (10 feet) long, 

conforming to UL 467. 

B. Quantity of rods shall be as required to obtain the specified ground 

resistance. 

2.3 SPLICES AND TERMINATION COMPONENTS 

Components shall meet or exceed UL 467 and be clearly marked with the 

manufacturer, catalog number, and permitted conductor size(s). 
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2.4 GROUND CONNECTIONS 

A. Below Grade: Exothermic-welded type connectors. 

B. Above Grade: 

1. Bonding Jumpers: compression type connectors, using zinc-plated 

fasteners and external tooth lockwashers. 

2. Ground Busbars: Two-hole compression type lugs using tin-plated 

copper or copper alloy bolts and nuts. 

3. Rack and Cabinet Ground Bars: one-hole compression-type lugs using 

zinc-plated or copper alloy fasteners. 

2.5 EQUIPMENT RACK AND CABINET GROUND BARS 

Provide solid copper ground bars designed for mounting on the framework 

of open or cabinet-enclosed equipment racks with minimum dimensions of 

4 mm thick by 19 mm wide (3/8 inch x ¾ inch). 

2.6 GROUND TERMINAL BLOCKS 

At any equipment mounting location (e.g. backboards and hinged cover 

enclosures) where rack-type ground bars cannot be mounted, provide 

screw lug-type terminal blocks. 

2.7 SPLICE CASE GROUND ACCESSORIES 

Splice case grounding and bonding accessories shall be supplied by the 

splice case manufacturer when available. Otherwise, use 16 mm² (6 AWG) 

insulated ground wire with shield bonding connectors. 

2.8 COMPUTER ROOM GROUND 

Provide 50mm2 (1/0 AWG) bare copper grounding conductors bolted at mesh 

intersections to form an equipotential grounding grid. The 

equipotential grounding grid shall form a 600mm (24 inch) mesh pattern. 

The grid shall be bonded to each of the access floor pedestals. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Ground in accordance with the NEC, as shown on drawings, and as 

hereinafter specified. 

B. System Grounding: 

1. Secondary service neutrals: Ground at the supply side of the 

secondary disconnecting means and at the related transformers. 

2. Separately derived systems (transformers downstream from the service 

entrance): Ground the secondary neutral. 

3. Isolation transformers and isolated power systems shall not be 

system grounded. 
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C. Equipment Grounding: Metallic structures (including ductwork and 

building steel), enclosures, raceways, junction boxes, outlet boxes, 

cabinets, machine frames, and other conductive items in close proximity 

with electrical circuits shall be bonded and grounded. 

3.2 INACCESSIBLE GROUNDING CONNECTIONS 

Make grounding connections, which are buried or otherwise normally 

inaccessible (except connections for which periodic testing access is 

required) by exothermic weld. 

3.3 CORROSION INHIBITORS 

When making ground and ground bonding connections, apply a corrosion 

inhibitor to all contact surfaces. Use corrosion inhibitor appropriate 

for protecting a connection between the metals used. 

3.4 CONDUCTIVE PIPING 

A. Bond all conductive piping systems, interior and exterior, to the 

building to the grounding electrode system. Bonding connections shall 

be made as close as practical to the equipment ground bus. 

B. In operating rooms and at intensive care and coronary care type beds, 

bond the gases and suction piping, at the outlets, directly to the room 

or patient ground bus. 

3.5 COMPUTER ROOM GROUNDING 

A. Conduit: Ground and bond metallic conduit systems as follows: 

1. Ground metallic service conduit and any pipes entering or being 

routed within the computer room at each end using 16 

mm²(6AWG)bonding jumpers. 

2. Bond at all intermediate metallic enclosures and across all joints 

using 16 mm² (6 AWG) bonding jumpers. 

3. Bond every metallic conduit that penetrates the plan of the raised 

floor to the raised floor stringer system as follows: 

a. Unpainted Supports Attached to Raised Floor System: When 

conduit/strut clamps are used to attach conduit to Unistrut, no 

additional bonding is required. 

b. Unpainted Supports Not Attached to Raised Floor System: When 

conduit/strut clamps are used to attach conduit to Unistrut, use 

16 mm² (6 AWG) bonding jumpers to connect Unistrut to the raised 

floor system. 

c. Painted Supports: Use 16 mm² (6 AWG) bonding jumpers to connect 

conduit to the stringer system. Mount a push-type conduit 
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fastener onto every metallic conduit. Place fasteners no higher 

or lower than 75 mm (3 inches) from the raised floor stringer. 

B. Equipotential Grounding Grid: 

1. Install a bolted stringer system to serve as the computer room 

equipotential grounding grid. 

2. If a bolted stringer system is not provided, install equipotential 

grounding grid in a 600 mm square grid consisting of 50 mm² (1/0 

AWG) bare copper conductor welded at the intersection of each grid. 

3. Attach the equipotential ground grid to the room signal ground bus 

using a 50 mm² (1/0 AWG) bare copper grounding conductor. 

3.6 WIREWAY GROUNDING 

A. Ground and Bond Metallic Wireway Systems as follows: 

1. Bond the metallic structures of wireway to provide 100 percent 

electrical continuity throughout the wireway system by connecting a 

16 mm² (6 AWG) bonding jumper at all intermediate metallic 

enclosures and across all section junctions. 

2. Install insulated 16 mm² (6 AWG) bonding jumpers between the wireway 

system bonded as required in paragraph 1 above, and the closest 

building ground at each end and approximately every 16 meters (50 

feet). 

3. Use insulated 16 mm² (6 AWG) bonding jumpers to ground or bond 

metallic wireway at each end at all intermediate metallic enclosures 

and cross all section junctions. 

4. Use insulated 16 mm² (6 AWG) bonding jumpers to ground cable tray to 

column-mounted building ground plates (pads) at each end and 

approximately every 15 meters. 

3.7 GROUND RESISTANCE 

A. Grounding system resistance to ground shall not exceed 5 ohms. Make 

necessary modifications or additions to the grounding electrode system 

for compliance without additional cost to the Government. Final tests 

shall assure that this requirement is met. 

B. Resistance of the grounding electrode system shall be measured using a 

four-terminal fall-of-potential method as defined in IEEE 81. Ground 

resistance measurements shall be made before the electrical 

distribution system is energized and shall be made in normally dry 

conditions not less than 48 hours after the last rainfall. Resistance 

measurements of separate grounding electrode systems shall be made 
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before the systems are bonded together below grade. The combined 

resistance of separate systems may be used to meet the required 

resistance, but the specified number of electrodes must still be 

provided. 

C. Services at power company interface points shall comply with the power 

company ground resistance requirements. 

D. Below-grade connections shall be visually inspected by the Resident 

Engineer prior to backfilling. The Contractor shall notify the Resident 

Engineer 24 hours before the connections are ready for inspection. 

- - - E N D - - - 
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SECTION 28 05 33 

RACEWAYS AND BOXES FOR ELECTRONIC SAFETY AND SECURITY 

 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installation, and connection of 

conduit, fittings, and boxes to form complete, coordinated, raceway 

systems. Raceways are required for all electronic safety and security 

cabling unless shown or specified otherwise. 

B. Definitions: The term conduit, as used in this specification, shall mean 

any or all of the raceway types specified. 

1.2 RELATED WORK 
A. Sealing around penetrations to maintain the integrity of fire rated 

construction: Section 07 84 00, FIRESTOPPING. 

B. Sealing around conduit penetrations through the building envelope to 

prevent moisture migration into the building: Section 07 92 00, JOINT 

SEALANTS. 

C. Identification and painting of conduit and other devices: Section 09 91 

00, PAINTING. 

D. General electrical requirements and items that is common to more than 

one section of Division 28: Section 28 05 11, REQUIREMENTS FOR 

ELECTRONIC SAFETY AND SECURITY INSTALLATIONS. 

E. Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents: Section 28 05 26, GROUNDING AND 

BONDING FOR ELECTRONIC SAFETY AND SECURITY. 

1.3 SUBMITTALS 

In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES, furnish the following: 

A. Shop Drawings: 

1. Size and location of main feeders; 

2. Size and location of panels and pull boxes 

3. Layout of required conduit penetrations through structural elements. 

4. The specific item proposed and its area of application shall be 

identified on the catalog cuts. 
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B. Certification: Prior to final inspection, deliver to the COTR four 

copies of the certification that the material is in accordance with the 

drawings and specifications and has been properly installed. 

1.4 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements and errata) form a part of this specification to the extent 

referenced. Publications are referenced in the text by the basic 

designation only. 

B. National Fire Protection Association (NFPA): 

70-05 .................. National Electrical Code (NEC) 

C. Underwriters Laboratories, Inc. (UL): 

1-03 ................... Flexible Metal Conduit 

5-01 ................... Surface Metal Raceway and Fittings 

6-03 ................... Rigid Metal Conduit 

50-03 .................. Enclosures for Electrical Equipment 

360-03 ................. Liquid-Tight Flexible Steel Conduit 

467-01 ................. Grounding and Bonding Equipment 

514A-01 ................ Metallic Outlet Boxes 

514B-02 ................ Fittings for Cable and Conduit 

514C-05 ................ Nonmetallic Outlet Boxes, Flush-Device Boxes and 

Covers 

651-02 ................. Schedule 40 and 80 Rigid PVC Conduit 

651A-03 ................ Type EB and A Rigid PVC Conduit and HDPE Conduit 

797-03 ................. Electrical Metallic Tubing 

1242-00 ................ Intermediate Metal Conduit 

D. National Electrical Manufacturers Association (NEMA): 

TC-3-04 ................ PVC Fittings for Use with Rigid PVC Conduit and 

Tubing 

FB1-03 ................. Fittings, Cast Metal Boxes and Conduit Bodies 

for Conduit, Electrical Metallic Tubing and 

Cable 

PART 2 - PRODUCTS 

2.1 MATERIAL 

A. Conduit Size: In accordance with the NEC, but not less than 3/4 inch 

unless otherwise shown. Where permitted by the NEC, 3/4 inch flexible 

conduit may be used for tap connections to recessed lighting fixtures. 

B. Conduit: 

1. Rigid galvanized steel: Shall Conform to UL 6, ANSI C80.1. 

2. Rigid aluminum: Shall Conform to UL 6A, ANSI C80.5. 
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3. Rigid intermediate steel conduit (IMC): Shall Conform to UL 1242, 

ANSI C80.6. 

4. Electrical metallic tubing (EMT): Shall Conform to UL 797, ANSI 

C80.3. Maximum size not to exceed 105 mm (4 inch) and shall be 

permitted only with cable rated 600 volts or less. 

5. Flexible galvanized steel conduit: Shall Conform to UL 1. 

6. Liquid-tight flexible metal conduit: Shall Conform to UL 360. 

7. Direct burial plastic conduit: Shall conform to UL 651 and UL 651A, 

heavy wall PVC or high density polyethylene (PE). 

8. Surface metal raceway: Shall Conform to UL 5. 

C. Conduit Fittings: 

1. Rigid steel and IMC conduit fittings: 

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 

FB1. 

b. Standard threaded couplings, locknuts, bushings, and elbows: Only 

steel or malleable iron materials are acceptable. Integral 

retractable type IMC couplings are also acceptable. 

c. Locknuts: Bonding type with sharp edges for digging into the metal 

wall of an enclosure. 

d. Bushings: Metallic insulating type, consisting of an insulating 

insert molded or locked into the metallic body of the fitting. 

Bushings made entirely of metal or nonmetallic material are not 

permitted. 

e. Erickson (union-type) and set screw type couplings: Approved for 

use in concrete are permitted for use to complete a conduit run 

where conduit is installed in concrete. Use set screws of case 

hardened steel with hex head and cup point to firmly seat in 

conduit wall for positive ground. Tightening of set screws with 

pliers is prohibited. 

f. Sealing fittings: Threaded cast iron type. Use continuous drain 

type sealing fittings to prevent passage of water vapor. In 

concealed work, install fittings in flush steel boxes with blank 

cover plates having the same finishes as that of other electrical 

plates in the room. 

2. Rigid aluminum conduit fittings: 

a. Standard threaded couplings, locknuts, bushings, and elbows: 

Malleable iron, steel or aluminum alloy materials; Zinc or cadmium 

plate iron or steel fittings. Aluminum fittings containing more 

than 0.4 percent copper are prohibited. 
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b. Locknuts and bushings: As specified for rigid steel and IMC 

conduit. 

c. Set screw fittings: Not permitted for use with aluminum conduit. 

3. Electrical metallic tubing fittings: 

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 

FB1. 

b. Only steel or malleable iron materials are acceptable. 

c. Couplings and connectors: Concrete tight and rain tight, with 

connectors having insulated throats. Use gland and ring 

compression type couplings and connectors for conduit sizes 50 mm 

(2 inches) and smaller. Use set screw type couplings with four set 

screws each for conduit sizes over 50 mm (2 inches). Use set 

screws of case-hardened steel with hex head and cup point to 

firmly seat in wall of conduit for positive grounding. 

d. Indent type connectors or couplings are prohibited. 

e. Die-cast or pressure-cast zinc-alloy fittings or fittings made of 

"pot metal" are prohibited. 

4. Flexible steel conduit fittings: 

a. Conform to UL 514B. Only steel or malleable iron materials are 

acceptable. 

b. Clamp type, with insulated throat. 

5. Liquid-tight flexible metal conduit fittings: 

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 

FB1. 

b. Only steel or malleable iron materials are acceptable. 

c. Fittings must incorporate a threaded grounding cone, a steel or 

plastic compression ring, and a gland for tightening. Connectors 

shall have insulated throats. 

6. Direct burial plastic conduit fittings: 

a. Fittings shall meet the requirements of UL 514C and NEMA TC3. 

b. As recommended by the conduit manufacturer. 

7. Surface metal raceway fittings: As recommended by the raceway 

manufacturer. 

8. Expansion and deflection couplings: 

a. Conform to UL 467 and UL 514B. 

b. Accommodate, 19 mm (0.75 inch) deflection, expansion, or 

contraction in any direction, and allow 30 degree angular 

deflections. 
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c. Include internal flexible metal braid sized to guarantee conduit 

ground continuity and fault currents in accordance with UL 467, 

and the NEC code tables for ground conductors. 

d. Jacket: Flexible, corrosion-resistant, watertight, moisture and 

heat resistant molded rubber material with stainless steel jacket 

clamps. 

D. Conduit Supports: 

1. Parts and hardware: Zinc-coat or provide equivalent corrosion 

protection. 

2. Individual Conduit Hangers: Designed for the purpose, having a 

pre-assembled closure bolt and nut, and provisions for receiving a 

hanger rod. 

3. Multiple conduit (trapeze) hangers: Not less than 38 mm by 38 mm 

(1-1/2 by 1-1/2 inch), 12 gage steel, cold formed, lipped channels; 

with not less than 9 mm (3/8 inch) diameter steel hanger rods. 

4. Solid Masonry and Concrete Anchors: Self-drilling expansion shields, 

or machine bolt expansion. 

E. Outlet, Junction, and Pull Boxes: 

1. UL-50 and UL-514A. 

2. Cast metal where required by the NEC or shown, and equipped with 

rustproof boxes. 

3. Sheet metal boxes: Galvanized steel, except where otherwise shown. 

4. Flush mounted wall or ceiling boxes shall be installed with raised 

covers so that front face of raised cover is flush with the wall. 

Surface mounted wall or ceiling boxes shall be installed with surface 

style flat or raised covers. 

F. Wireways: Equip with hinged covers, except where removable covers are 

shown. 

G. Warning Tape: Standard, 4-Mil polyethylene 76 mm (3 inch) wide tape 

detectable type, red with black letters, and imprinted with “CAUTION 

BURIED ELECTRONIC SAFETY AND SECURITY CABLE BELOW”. 

PART 3 - EXECUTION 

3.1 PENETRATIONS 

A. Cutting or Holes: 

1. Locate holes in advance where they are proposed in the structural 

sections such as ribs or beams. Obtain the approval of the COR prior 

to drilling through structural sections. 

2. Cut holes through concrete and masonry in new and existing structures 

with a diamond core drill or concrete saw. Pneumatic hammer, impact 
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electric, hand or manual hammer type drills are not allowed, except 

where permitted by the COR as required by limited working space. 

B. Fire Stop: Where conduits, wireways, and other electronic safety and 

security raceways pass through fire partitions, fire walls, smoke 

partitions, or floors, install a fire stop that provides an effective 

barrier against the spread of fire, smoke and gases as specified in 

Section 07 84 00, FIRESTOPPING, with rock wool fiber or silicone foam 

sealant only. Completely fill and seal clearances between raceways and 

openings with the fire stop material. 

C. Waterproofing: At floor, exterior wall, and roof conduit penetrations, 

completely seal clearances around the conduit and make watertight as 

specified in Section 07 92 00, JOINT SEALANTS. 

3.2 INSTALLATION, GENERAL 

A. Install conduit as follows: 

1. In complete runs before pulling in cables or wires. 

2. Flattened, dented, or deformed conduit is not permitted. Remove and 

replace the damaged conduits with new undamaged material. 

3. Assure conduit installation does not encroach into the ceiling height 

head room, walkways, or doorways. 

4. Cut square with a hacksaw, ream, remove burrs, and draw up tight. 

5. Mechanically continuous. 

6. Independently support conduit at 8’0” on center. Do not use other 

supports i.e., (suspended ceilings, suspended ceiling supporting 

members, lighting fixtures, conduits, mechanical piping, or 

mechanical ducts). 

7. Support within 300 mm (1 foot) of changes of direction, and within 

300 mm (1 foot) of each enclosure to which connected. 

8. Close ends of empty conduit with plugs or caps at the rough-in stage 

to prevent entry of debris, until wires are pulled in. 

9. Conduit installations under fume and vent hoods are prohibited. 

10. Secure conduits to cabinets, junction boxes, pull boxes and outlet 

boxes with bonding type locknuts. For rigid and IMC conduit 

installations, provide a locknut on the inside of the enclosure, made 

up wrench tight. Do not make conduit connections to junction box 

covers. 

11. Do not use aluminum conduits in wet locations. 
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12. Unless otherwise indicated on the drawings or specified herein, all 

conduits shall be installed concealed within finished walls, floors 

and ceilings. 

B. Conduit Bends: 

1. Make bends with standard conduit bending machines. 

2. Conduit hickey may be used for slight offsets, and for straightening 

stubbed out conduits. 

3. Bending of conduits with a pipe tee or vise is prohibited. 

C. Layout and Homeruns: 

1. Install conduit with wiring, including homeruns, as shown. 

2. Deviations: Make only where necessary to avoid interferences and only 

after drawings showing the proposed deviations have been submitted 

approved by the COR. 

D. Fire Alarm: 

1. Fire alarm conduit shall be painted red (a red “top-coated” conduit 

from the conduit manufacturer may be used in lieu of painted conduit) 

in accordance with the requirements of Section 28 31 00, Fire 

Detection and Alarm. 

3.3 CONCEALED WORK INSTALLATION 

A. In Concrete: 

1. Conduit: Rigid steel, IMC or EMT. Do not install EMT in concrete 

slabs that are in contact with soil, gravel or vapor barriers. 

2. Align and run conduit in direct lines. 

3. Install conduit through concrete beams only when the following 

occurs: 

a. Where shown on the structural drawings. 

b. As approved by the COR prior to construction, and after submittal 

of drawing showing location, size, and position of each 

penetration. 

4. Installation of conduit in concrete that is less than 75 mm (3 

inches) thick is prohibited. 

a. Conduit outside diameter larger than 1/3 of the slab thickness is 

prohibited. 

b. Space between conduits in slabs: Approximately six conduit 

diameters apart, except one conduit diameter at conduit crossings. 

c. Install conduits approximately in the center of the slab so that 

there will be a minimum of 19 mm (3/4 inch) of concrete around the 

conduits. 
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5. Make couplings and connections watertight. Use thread compounds that 

are UL approved conductive type to insure low resistance ground 

continuity through the conduits. Tightening set screws with pliers is 

prohibited. 

B. Furred or Suspended Ceilings and in Walls: 

1. Conduit for conductors above 600 volts: 

a. Rigid steel or rigid aluminum. 

b. Aluminum conduit mixed indiscriminately with other types in the 

same system is prohibited. 

2. Conduit for conductors 600 volts and below: 

a. Rigid steel, IMC, rigid aluminum, or EMT. Different type conduits 

mixed indiscriminately in the same system is prohibited. 

3. Align and run conduit parallel or perpendicular to the building 

lines. 

4. Connect recessed lighting fixtures to conduit runs with maximum 1800 

mm (six feet) of flexible metal conduit extending from a junction box 

to the fixture. 

5. Tightening set screws with pliers is prohibited. 
 

3.4 EXPOSED WORK INSTALLATION 

A. Unless otherwise indicated on the drawings, exposed conduit is only 

permitted in mechanical and electrical rooms. 

B. Conduit for conductors above 600 volts: 

1. Rigid steel or rigid aluminum. 

2. Aluminum conduit mixed indiscriminately with other types in the same 

system is prohibited. 

C. Conduit for Conductors 600 volts and below: 

1. Rigid steel, IMC, rigid aluminum, or EMT. Different type of conduits 

mixed indiscriminately in the system is prohibited. 

D. Align and run conduit parallel or perpendicular to the building lines. 

E. Install horizontal runs close to the ceiling or beams and secure with 

conduit straps. 

F. Support horizontal or vertical runs at not over 2400 mm (eight foot) 

intervals. 

G. Surface metal raceways: Use only where shown. 

H. Painting: 
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1. Paint exposed conduit as specified in Section09 91 00, PAINTING. 

2. Paint all conduits containing cables rated over 600 volts safety 

orange. Refer to Section 09 91 00, PAINTING for preparation, paint 

type, and exact color. In addition, paint legends, using 50 mm (two 

inch) high black numerals and letters, showing the cable voltage 

rating. Provide legends where conduits pass through walls and floors 

and at maximum 6000 mm (20 foot) intervals in between. 

3.5 EXPANSION JOINTS 

A. Conduits 75 mm (3 inches) and larger, that are secured to the building 

structure on opposite sides of a building expansion joint, require 

expansion and deflection couplings. Install the couplings in accordance 

with the manufacturer's recommendations. 

B. Provide conduits smaller than 75 mm (3 inches) with junction boxes on 

both sides of the expansion joint. Connect conduits to junction boxes 

with sufficient slack of flexible conduit to produce 125 mm (5 inch) 

vertical drop midway between the ends. Flexible conduit shall have a 

copper green ground bonding jumper installed. In lieu of this flexible 

conduit, expansion and deflection couplings as specified above for 375 

mm (15 inches) and larger conduits are acceptable. 

C. Install expansion and deflection couplings where shown 

 

3.6 CONDUIT SUPPORTS, INSTALLATION 

Safe working load shall not exceed 1/4 of proof test load of fastening 

A. Devices 

B. Use pipe straps or individual conduit hangers for supporting individual 

conduits. Maximum distance between supports is 2.5 m (8 foot) on center. 

C. Support multiple conduit runs with trapeze hangers. Use trapeze hangers 

that are designed to support a load equal to or greater than the sum of 

the weights of the conduits, wires, hanger itself, and 90 kg (200 

pounds). Attach each conduit with U-bolts or other approved fasteners. 

D. Support conduit independently of junction boxes, pull boxes, fixtures, 

suspended ceiling T-bars, angle supports, and similar items. 

E. Fasteners and Supports in Solid Masonry and Concrete:
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1. New Construction: Use steel or malleable iron concrete inserts set in 

place prior to placing the concrete. 

2. Existing Construction: 

a. Steel expansion anchors not less than 6 mm (1/4 inch) bolt size 

and not less than 28 mm (1-1/8 inch) embedment. 

b. Power set fasteners not less than 6 mm (1/4 inch) diameter with 

depth of penetration not less than 75 mm (3 inches). 

c. Use vibration and shock resistant anchors and fasteners for 

attaching to concrete ceilings. 

F. Hollow Masonry: Toggle bolts are permitted. 

G. Bolts supported only by plaster or gypsum wallboard are not acceptable. 

H. Metal Structures: Use machine screw fasteners or other devices 

specifically designed and approved for the application. 

I. Attachment by wood plugs, rawl plug, plastic, lead or soft metal 

anchors, or wood blocking and bolts supported only by plaster is 

prohibited. 

J. Chain, wire, or perforated strap shall not be used to support or fasten 

conduit. 

K. Spring steel type supports or fasteners are prohibited for all uses 

except: Horizontal and vertical supports/fasteners within walls. 

L. Vertical Supports: Vertical conduit runs shall have riser clamps and 

supports in accordance with the NEC and as shown. Provide supports for 

cable and wire with fittings that include internal wedges and retaining 

collars. 

 

3.7 BOX INSTALLATION 

A. Boxes for Concealed Conduits: 

1. Flush mounted. 

2. Provide raised covers for boxes to suit the wall or ceiling, 

construction and finish. 

B. In addition to boxes shown, install additional boxes where needed to 

prevent damage to cables and wires during pulling in operations. 

C. Remove only knockouts as required and plug unused openings. Use 

threaded plugs for cast metal boxes and snap-in metal covers for sheet 

metal boxes. 
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D. Outlet boxes in the same wall mounted back-to-back are prohibited. A 

minimum 600 mm (24 inch), center-to-center lateral spacing shall be 

maintained between boxes.) 

E. Minimum size of outlet boxes for ground fault interrupter (GFI) 

receptacles is 100 mm (4 inches) square by 55 mm (2-1/8 inches) deep, 

with device covers for the wall material and thickness involved. 

F. Stencil or install phenolic nameplates on covers of the boxes identified 

on riser diagrams; for example "SIG-FA JB No. 1". 

G. On all Branch Circuit junction box covers, identify the circuits with 

black marker. 

3.12 ELECTRONIC SAFETY AND SECURITY CONDUIT 

A. Install the electronic safety and security raceway system as shown on 

drawings. 

B. Minimum conduit size of 19 mm (3/4 inch), but not less than the size 

shown on the drawings. 

C. All conduit ends shall be equipped with insulated bushings. 

D. All 100 mm (four inch) conduits within buildings shall include pull 

boxes after every two 90 degree bends. Size boxes per the NEC. 

E. Vertical conduits/sleeves through closets floors shall terminate not 

less than 75 mm (3 inches) below the floor and not less than 75 mm (3 

inches) below the ceiling of the floor below. 

F. Terminate conduit runs to/from a backboard in a closet or interstitial 

space at the top or bottom of the backboard. Conduits shall enter 

communication closets next to the wall and be flush with the backboard. 

G. Were drilling is necessary for vertical conduits, locate holes so as not 

to affect structural sections such as ribs or beams. 

H. All empty conduits located in communications closets or on backboards 

shall be sealed with a standard non-hardening duct seal compound to 

prevent the entrance of moisture and gases and to meet fire resistance 

requirements. 

I. Conduit runs shall contain no more than four quarter turns (90 degree 

bends) between pull boxes/backboards. Minimum radius of communication 

conduit bends shall be as follows (special long radius): 
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Sizes of Conduit 

Trade Size 

Radius of Conduit Bends 

mm, Inches 

¾ 150 (6) 

1 230 (9) 

1-1/4 350 (14) 

1-1/2 430 (17) 

2 525 (21) 

2-1/2 635 (25) 

3 775 (31) 

3-1/2 900 (36) 

4 1125 (45) 

 

J. Furnish and install 19 mm (3/4 inch) thick fire retardant plywood 

specified in on the wall of communication closets where shown on 

drawings . Mount the plywood with the bottom edge 300 mm (one foot) 

above the finished floor. 

K. Furnish and pull wire in all empty conduits. (Sleeves through floor are 

exceptions). 

- - - E N D - - - 
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SECTION 28 13 16 

ACCESS CONTROL SYSTEM 

 
PART 1 – GENERAL 

1.1 DESCRIPTION 

Provide and install a complete Access Control System and Database 

Management as specified in this section. 

1.2 RELATED WORK 

A. For firestopping application and use, Section 07 84 00, FIRESTOPPING. 
B. For power connections and cables, Section 26 05 21, LOW VOLTAGE 

ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW). 

C. For grounding of equipment, Section 26 05 26, GROUNDING AND BONDING FOR 

ELECTRICAL SYSTEMS. 

D. For infrastructure, Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL 

SYSTEMS. 

E. For security cameras, Section 28 23 00, VIDEO SURVEILLANCE. 

F. For Warranty of Construction see GENERAL CONDITIONS. 

G. For General Requirements, Section 01 00 00, GENERAL REQUIREMENTS. 

1.3 QUALITY ASSURANCE 

A. The Contractor shall be responsible for providing, installing, and the 

operation of the Access Control System as shown. The Contractor shall 

also provide certification as required. 

B. The security system shall be installed and tested to ensure all 

components are fully compatible as a system and can be integrated with 

all associated security subsystems, whether the security system is 

stand-alone or a part of a Information Technology (IT) computer 

network. 

C. The Contractor or security sub-contractor shall be a licensed security 

Contractor as required within the state or jurisdiction of where the 

installation work is being conducted. 

1.4 SUBMITTALS 

A. Submit below items in conjunction with Master Specification Sections 01 

33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, Provide certificates of 

compliance with Section 1.3, Quality Assurance. 
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B. Provide a pre-installation and as-built design package in both 

electronic format and on paper, minimum size 48 x 48 inches (1220 x 

1220 millimeters); drawing submittals shall be per the established 

project schedule. 

C. Pre-installation design and as-built packages shall include, but not be 

limited to: 

1. Index Sheet that shall: 

a. Define each page of the design package to include facility name, 

building name, floor, and sheet number. 

b. Provide a list of all security abbreviations and symbols. 

c. Reference all general notes that are utilized within the design 

package. 

d. Specification and scope of work pages for all security systems 

that are applicable to the design package that will: 

1) Outline all general and job specific work required within the 

design package. 

2) Provide a device identification table outlining device 

Identification (ID) and use for all security systems equipment 

utilized in the design package. 

2. Drawing sheets that will be plotted on the individual floor plans or 

site plans shall: 

a. Include a title block as defined above. 

b. Define the drawings scale in both standard and metric 

measurements. 

c. Provide device identification and location. 

d. Address all signal and power conduit runs and sizes that are 

associated with the design of the electronic security system and 

other security elements (e.g., barriers, etc.). 

e. Identify all pull box and conduit locations, sizes, and fill 

capacities. 

f. Address all general and drawing specific notes for a particular 

drawing sheet. 

3. A riser drawing for each applicable security subsystem shall: 

a. Indicate the sequence of operation. 

b. Relationship of integrated components on one diagram. 

c. Include the number, size, identification, and maximum lengths of 

interconnecting wires. 
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d. Wire/cable types shall be defined by a wire and cable schedule. 

The schedule shall utilize a lettering system that will 

correspond to the wire/cable it represents (example: A = 18 AWG/1 

Pair Twisted, Unshielded). This schedule shall also provide the 

manufacturer’s name and part number for the wire/cable being 

installed. 

4. A system drawing for each applicable security system shall: 

a. Identify how all equipment within the system, from main panel to 

device, shall be laid out and connected. 

b. Provide full detail of all system components wiring from point- 

to-point. 

c. Identify wire types utilized for connection, interconnection with 

associate security subsystems. 

d. Show device locations that correspond to the floor plans. 

e. All general and drawing specific notes shall be included with the 

system drawings. 

5. A schedule for all of the applicable security subsystems shall be 

included. All schedules shall provide the following information: 

a. Device ID. 

b. Device Location (e.g. site, building, floor, room number, 

location, and description). 

c. Mounting type (e.g. flush, wall, surface, etc.). 

d. Power supply or circuit breaker and power panel number. 

e. In addition, for the CCTV Systems, provide the camera ID, camera 

type (e.g. fixed or pan/tilt/zoom (P/T/Z), lens type (e.g. for 

fixed cameras only) and housing model number. 

6. Detail and elevation drawings for all devices that define how they 

were installed and mounted. 

D. Pre-installation design packages shall be reviewed by the Contractor 

along with a VA representative to ensure all work has been completed. 

All reviews shall be conducted in accordance with the project schedule. 

There shall be four (4) stages to the review process: 

1. 35 percent 

2. 65 percent 

3. 90 percent 

4. 100 percent 
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E. Provide manufacturer security system product cut-sheets. Submit for 

approval at least 30 days prior to commencement of formal testing, a 

Security System Operational Test Plan. Include procedures for 

operational testing of each component and security subsystem, to 

include performance of an integrated system test. 

F. Submit manufacture’s certification of Underwriters Laboratories, Inc. 

(UL) listing as specified. Provide all maintenance and operating 

manuals per Section 01 00 00, GENERAL REQUIREMENTS. 

1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below (including amendments, addenda, 

revisions, supplement, and errata) form a part of this specification to 

the extent referenced. The publications are referenced in the text by 

the basic designation only. 

B. American National Standards Institute (ANSI)/Electronic Industries 

Alliance (EIA): 

310D ................... Racks, Panels, and Associated Equipment 

C. National Electrical Manufactures Association (NEMA): 

250-03 ................. Enclosures for Electrical Equipment 

D. National Fire Protection Association (NFPA): 

70-05 .................. Article 780-National Electrical Code 

E. Underwriters Laboratories, Inc. (UL): 

752-05 ................. Ballistic Level Protection (Class III) 

827-96 ................. Central Station Alarm Services 

1981-03 ................ Central Station Automation System 

F. Uniform Federal Accessibility Standards (UFAS) 1984 

G. Americans with Disabilities Act (ADA) 1975 

ADA Standards for Accessible Design 1994 

PART 2 – PRODUCTS 

2.1 EQUIPMENT AND MATERIALS 

A. All equipment associated within the Access Control System and Database 

Management shall be UL 827 and UL 1981 compliant and rated for 

continuous operation. Environmental conditions (i.e. temperature, 

humidity, wind, and seismic activity) shall be taken under 

consideration at each facility and site location prior to installation 

of the equipment. 

B. All equipment shall operate on a 120 or 240 volts alternating current 

(VAC); 50 Hz or 60 Hz AC power system unless documented otherwise in 

  



 

 

281316 - ACCESS CONTROL SYSTEM 

Page 5 of 16 

 

 

subsequent sections listed within this specification. All equipment 

shall have a back-up source of power that will provide a minimum of 96 

hours of run time in the event of a loss of primary power to the 

facility. 

C. The system shall be designed, installed, and programmed in a manner 

that will allow for easy of operation, programming, servicing, 

maintenance, testing, and upgrading of the system. 

D. All equipment and materials for the system will be compatible to ensure 

correct operation. Match the existing facility card reader 

manufacturer. 

2.2 EQUIPMENT ITEMS 

A. The Access Control System and Database Management shall be set up as a 

Security System Network (SSN). 

B. A SSN shall provide full interface with all components of the security 

subsystem as follows: 

1. Shall allow for communication between the Access Control System and 

all subordinate work and monitoring stations, enrollment centers for 

badging as part of the PACS, local annunciation centers, the 

electronic Security Management System (SMS), and all other VA 

redundant or backup command center or other workstations locations. 

2. Shall provide automatic continuous communication with all systems 

that are monitored by the Access Control System, and shall 

automatically annunciate any communication failures or system alarms 

to the Access Control System operator providing identification of 

the system, nature of the alarm, and location of the alarm. 

3. Controlling devices shall be utilized to interface the Access 

Control System and Database Management with all field devices. 

4. The Access Control System and security console will be supported by 

an uninterrupted power supply (UPS) or dedicated backup generator 

power circuit. 

5. The Access Control System shall house the following equipment i.e. 

refer to individual master specifications for each security 

subsystem’s specific requirements: 

a. Security Console Bays and Equipment Racks 

b. Security Network Server and Workstation 

c. PACS Monitoring and Controlling Equipment 

d. Security Access Detection Monitoring Equipment 
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e. Main Panels for all Security Systems 

f. Power Supply Units (PSU) for all field devices 

C. Security Console Bays. Shall be EIA 310D compliant and: 

1. Utilize stand-up, sit-down, and vertical equipment racks in any 

combination to monitor and control the security subsystems. 

2. Shall be wide enough for equipment that requires a minimum 19 inch 

(47.5 cm) mounting area. 

3. Shall be made of metal, furnished with wire ways, a power strip, a 

thermostatic controlled bottom or top mounted fan units, a hinge 

mounted rear door, a hinge mounted front door made of plexiglass, 

and a louvered top. When possible, pre-fabricated (standard off-the- 

shelf) security console equipment shall be used in place of 

customized designed consoles. 

4. A wire management system shall be designed and installed so that all 

cables are mounted in a manner that they do not interfere with day- 

to-day operations, are labeled for quick identification, and so that 

high voltage power cables do not cause signal interference with low 

voltage and data carrying cables. 

5. Shall be mounted on lockable casters. 

6. Shall be ergonomically designed so that all devices requiring 

repetitive interaction with by the operator can be easily accessed, 

observed, and accomplished. 

7. Controls and displays shall be located so that they are not obscured 

during normal operation. Control and display units installed with a 

work bench shall be a minimum of 3 in. (7.5 cm) from all edges of 

the work bench area. 

8. All security subsystem controls shall be installed within the same 

operating console bay of their associated equipment. 

9. Video monitors shall be mounted above all controls within a console 

bay and positioned in a manner that minimum strain is placed on the 

operator viewing them at the console. 

10. At least one workbench for every three (3) console bays shall be 

provided free of control equipment to allow for appropriate operator 

workspace. 

11. All console devices shall be labeled and marked with a minimum of 

quarter inch bold print. 
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12. All non-security related equipment that is required to be monitored 

shall be installed in a console bay separate from the security 

subsystem equipment and clearing be identified as such. 

13. Console bays and related equipment shall be arranged in priority 

order and sequenced based upon their pre-defined security subsystem 

operations criticality established by the Contracting Officer. 

14. The following minimum console technical characteristics shall be 

taken into consideration when designing for and installing the 

security console and equipment racks: 

  

Stand-Up 

 

Sit-Down 

Vertical 

Equipment 

Rack 

Workstation 

Height 

No Greater 

than 84 

in. (210 

cm) 

No 

greater 

than 72 

in. (150 

cm) 

No greater 

than 96 in. 

(240 cm) 

Bench board 

Slope 

21 in. 

(52.5 cm) 

25 in. 

(62.5 cm) 

N/A 

Bench board 

Angle 

15 degrees 15 

degrees 

N/A 

Depth of 

Console 

24 in. 

(60 cm) 

24 in. 

(60 cm) 

N/A 

Leg and Feet 

Clearance 

6 sq. ft. 

from 

center of 

Console 

Slope 

front 

6 sq. ft. 

from 

center of 

Console 

Slope 

front 

6 sq. ft. 

from center 

of Console 

Slope front 

Distance 

Between 

Console Rows 

96 in. 

(240 cm) 

96 in. 

(240 cm) 

96 in. (240 

cm) 

Distance 

Between 

Console and 

Wall 

36 in. (90 

cm) from 

the rear 

and/or 

side of 

console or 

rack 

36 in. 

(90 cm) 

from the 

rear 

and/or 

side of 

console 

or rack 

36 in. (90 

cm) from the 

rear and/or 

side of 

console or 

rack 

 
D. Access Control System and Security Console Configuration: 

1. The size shall be defined by the number of console bays required to 

house and operate the security subsystems, as well as any other 
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factors that may influence the overall design of the space. A small 

Access Control System and Database Management shall contain no more 

than four (4) security console bays. A large Access Control System 

shall contain no less than five (5) and no more than eight (8) 

security console bays. 

2. Shall meet the following minimum spacing requirements to ensure that 

a Access Control System is provided to house existing and future 

security subsystems and other equipment listed in paragraph 2.3.C: 

a. 500 square feet for a large Access Control System. 

b. 300 square feet for a small Access Control System. 

c. If office, training room and conference space, is a processing 

area as well as holding cell space is to be located adjacent to 

the Access Control System, these space requirements also need to 

be considered. 

3. Shall be located in an area within, at a minimum, the first 

level/line of security defense defined by the VA. If the Access 

Control System is to be located outside the first level of security, 

then the area shall be constructed or retrofit to meet or exceed 

those requirements outlined in associated VA Master Specifications. 

4. Shall not be located within or near an area with little to no blast 

mitigation standoff space protection, adjacent to an outside wall 

exposed to vehicle parking and traffic, within a basement or 

potential flood zone area, in close approximately to major utility 

areas, or near an exposed air intake(s). 

5. Access shall meet UFAS and ADA accessibility requirements. 

6. Construction shall be slab to slab and free of windows, with the 

exception of a service window. All penetrations into the room shall 

be sealed with fire stopping materials. This material shall apply in 

accordance with Section 07 84 00, FIRESTOPPING. 

7. A service window shall be installed in the wall next to the main 

entrance of the Access Control System or where it best can be 

monitored and accessed by the security console operator. The window 

shall meet all requirements set forth in UL 752, to include at a 

minimum, Class III ballistic level protection. The windows shall be 

set in a minimum or four (4) inches (100 mm) solid concrete units to 

ceiling height with either masonry or gypsum wall board to the 

underside of the slab above. It shall also contain a service tray 
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constructed in a manner that only objects no larger than 3 inches 

(7.5 cm) in width may pass through it. 

8. The walls making up or surrounding the Access Control System shall 

be made of materials that at a minimum offer Class III ballistic 

level protection for the security console operator(s). 

9. There will be a main power cut-off button/switch located inside the 

Access Control System in the event of an electrical fire or related 

event occurs. 

10. Shall have a fire alarm detection unit that is tied into the main 

building fire alarm system and have at least two fire extinguishers 

located within it. 

11. Shall utilize a fire suppression system similar to that used by the 

VA’s computer and telecommunications room operating areas. 

12. The floor shall be raised a minimum of 4 inches (10 cm) from the 

concrete floor base. Wire ways shall be utilized under the raised 

floor for separation of signal and power wires and cables. 

13. Access shall be monitored and controlled by the PACS via card reader 

and fixed camera that utilizes a 2.8mm lens. A 1 in. (2.5 cm) 

deadbolt shall be utilized as a mechanical override for the door in 

the event of electrical failure of the PACS, card reader, or locking 

mechanism. 

14. Their shall only be one point of ingress and egress to and from the 

Access Control System. The door shall be made of solid core wood or 

better. If a window is required for the door, then the window shall 

be ballistic resistant with a Millar covering. 

15. A two-way intercom shall be placed at the point of entry into the 

Access Control System for access-communication control purposes. 

16. A remote push-button door unlocking device shall not be installed 

for the electronic PACS locking mechanism providing access control 

into the Access Control System. 

17. All controlling equipment and power supplies that must be wall 

mounted shall be mounted in a manner that maximizes usability of the 

Access Control System wall space. All equipment shall be mounted to 

three quarter inch fire retardant plywood. The plywood shall be 

fastened to the wall from slab to slab and fixed to the existing 

walls supports. 

E. Access Control System Room Ventilation 
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1. Shall meet or exceed all requirements laid out in VA Master 

Specification listed in Division 23, HEATING, VENTILATION, AND AIR 

CONDITIONING. 

F. Control Room Lighting: 

1. The following factors shall taken into consideration for lighting of 

the Access Control System and console area: 

a. Shadows: To reduce eye strain and fatigue, shadows shall be 

avoided. 

b. Glare: The readability of all display panels, labels, and 

equipment shall not be interfered with or create visibility 

problems. 
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2. The following table shall provide guidance on the amount of 

footcandles required per work area and type of task performed: 

Work Area/Type of Task Footcandles 

Main Operating Panels 50 

Secondary Display Panels 50 

Seated Workstations 100 

Reading Handwriting 100 

Typed Documents 50 

Visual Display 

Units 

10 

Logbook Recording 100 

Maintenance Area 50 

Emergency/Back-up Lighting 10 

 
G. Remote/Secondary Access Control System and Database Management’s: For 

facilities that have a remote, secondary back-up control console or 

workstation shall apply the following requirements: 

1. The secondary stations shall the requirements outlined in Sections 

2.2.A-G. 

2. Installation of an intercom station or telephone line shall be 

installed and provide direct one touch call-up for communications 

between the primary Access Control System and Database Management 

and secondary Access Control System and Database Management. 

3. Secondary stations shall not have priority over a primary Access 

Control System. 

4. The primary Access Control System shall have the ability to shut off 

power and a signal to a secondary control station in the event the 

area has been compromised. 

H. Wires and Cables: 

1. Shall meet or exceed the manufactures recommendation for power and 

signals. 

2. Shall be carried in an enclosed conduit system, utilizing 

electromagnetic tubing (EMT) to include the equivalent in flexible 

metal, rigid galvanized steel (RGS) to include the equivalent of 

liquid tight, polyvinylchloride (PVC) schedule 40 or 80. 
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3. All conduits will be sized and installed per the NEC. All security 

system signal and power cables that traverse or originate in a high 

security office space will contained in either EMT or RGS conduit. 

4. All conduit, pull boxes, and junction boxes shall be marked with 

colored permanent tape or paint that will allow it to be 

distinguished from all other infrastructure conduit. 

5. Conduit fills shall not exceed 50 percent unless otherwise 

documented. 

6. A pull string shall be pulled along and provided with signal and 

power cables to assist in future installations. 

7. At all locations where there is a wall penetration or core drilling 

is conducted to allow for conduit to be installed, fire stopping 

materials shall be applied to that area. 

8. High voltage and signal cables shall not share the same conduit and 

shall be kept separate up to the point of connection. High voltage 

for the security subsystems shall be any cable or sets of cables 

carrying 30 VDC/VAC or higher. 

9. For all equipment that is carrying digital data between the Access 

Control System or at a remote monitoring station, it shall not be 

less that 20 AWG and stranded copper wire for each conductor. The 

cable or each individual conductor within the cable shall have a 

shield that provides 100% coverage. Cables with a single overall 

shield shall have a tinned copper shield drain wire. 

10. All cables and conductors, except fiber optic cables, that act as a 

control, communication, or signal lines shall include surge 

protection. Surge protection shall be furnished at the equipment end 

and additional triple electrode gas surge protectors rated for the 

application on each wire line circuit shall be installed within 

three (3) ft. (one (1) m.) of the building cable entrance. The 

inputs and outputs shall be tested in both normal and common mode 

using the following wave forms: 

a. A 10 microsecond rise time by 1000 microsecond pulse width 

waveform with a peak voltage of 1500 watts and peak current of 60 

amperes. 

b. An 8 microsecond rise time by 20 microsecond pulse width wave 

form with a peak voltage of 1000 volts and peak current of 500 

amperes. 
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11. The surge suppression device shall not attenuate or reduce the video 

or sync signal under normal conditions. Fuses and relays shall not 

be used as a means of surge protection. 

2.3 INSTALLATION KIT 

A. General: 

1. The kit shall be provided that, at a minimum, includes all 

connectors and terminals, labeling systems, audio spade lugs, 

barrier strips, punch blocks or wire wrap terminals, heat shrink 

tubing, cable ties, solder, hangers, clamps, bolts, conduit, cable 

duct, and/or cable tray, etc., required to accomplish a neat and 

secure installation. All wires shall terminate in a spade lug and 

barrier strip, wire wrap terminal or punch block. Unfinished or 

unlabeled wire connections shall not be allowed. All unused and 

partially opened installation kit boxes, coaxial, fiber-optic, and 

twisted pair cable reels, conduit, cable tray, and/or cable duct 

bundles, wire rolls, physical installation hardware shall be turned 

over to the Contracting Officer. The following sections outline the 

minimum required installation sub-kits to be used: 

2. System Grounding: 

a. The grounding kit shall include all cable and installation 

hardware required. All head end equipment and power supplies 

shall be connected to earth ground via internal building wiring, 

according to the NEC. 

b. This includes, but is not limited to: 

1) Coaxial Cable Shields 

2) Control Cable Shields 

3) Data Cable Shields 

4) Equipment Racks 

5) Equipment Cabinets 

6) Conduits 

7) Cable Duct blocks 

8) Cable Trays 

9) Power Panels 

10) Grounding 

11) Connector Panels 
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3. Coaxial Cable: The coaxial cable kit shall include all coaxial 

connectors, cable tying straps, heat shrink tabbing, hangers, 

clamps, etc., required to accomplish a neat and secure installation. 

4. Wire and Cable: The wire and cable kit shall include all connectors 

and terminals, audio spade lugs, barrier straps, punch blocks, wire 

wrap strips, heat shrink tubing, tie wraps, solder, hangers, clamps, 

labels etc., required to accomplish a neat and orderly installation. 

5. Conduit, Cable Duct, and Cable Tray: The kit shall include all 

conduit, duct, trays, junction boxes, back boxes, cover plates, feed 

through nipples, hangers, clamps, other hardware required to 

accomplish a neat and secure conduit, cable duct, and/or cable tray 

installation in accordance with the NEC and this document. 

6. Equipment Interface: The equipment kit shall include any item or 

quantity of equipment, cable, mounting hardware and materials needed 

to interface the systems with the identified sub-system(s) according 

to the OEM requirements and this document. 

7. Labels: The labeling kit shall include any item or quantity of 

labels, tools, stencils, and materials needed to label each 

subsystem according to the OEM requirements, as-installed drawings, 

and this document. 

8. Documentation: The documentation kit shall include any item or 

quantity of items, computer discs, as installed drawings, equipment, 

maintenance, and operation manuals, and OEM materials needed to 

provide the system documentation as required by this document and 

explained herein. 

PART 3 

3.1 INSTALLATION 

A. System installation shall be in accordance with manufacturer and 

related documents and references, for each type of security subsystem 

designed, engineered and installed. 

B. All equipment shall be installed per the design package and the 

manufacturer’s installation specifications. 

C. The Access Control System will be designed, engineered, installed, and 

tested to ensure all components are fully compatible as a system and 

can be integrated with all associated security subsystems, whether the 

system is a stand alone or a network. 
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D. For integration purposes, the Access Control System shall operate and 

control the following associated security subsystems: 

1. The Access Control System shall be the central point of monitoring, 

controlling, programming, and recording all security subsystems 

utilizing the Electronic Security Management System (SMS). 

2. The SMS shall utilize a central computer station that is capable of 

being connected to the VA’s Local Area Network (LAN) or Internet. 

E. Integration with security subsystems shall be achieved by computer 

programming and the direct hardwiring of the systems. Determination of 

methodology should be addressed and outlined in advance with the 

Contracting Officer prior to the system(s) is/are being designed and 

engineered. 

F. For programming purposes, the Contractor shall refer to the 

manufacturer’s requirements for correct system operations. Ensure 

computers being utilized for system integration meet or exceed the 

minimum system requirements outlined on the systems software packages. 

G. The Contractor shall visit the site and verify that site conditions are 

in agreement with the design package. The Contractor shall report all 

changes to the site or conditions that will affect performance of the 

security subsystems. The Contractor shall not take any corrective 

action without written permission from the Contracting Officer. 

H. System Startup: 

1. The Contractor shall not apply power to the Access Control System or 

security console until the following items have been completed: 

a. Access Control System equipment items and have been set up in 

accordance with manufacturer's instructions. 

b. A visual inspection of the Access Control System has been 

conducted to ensure that defective equipment items have not been 

installed and that there are no loose connections. 

c. System wiring has been tested and verified as correctly connected 

as indicated. 

d. All system grounding and transient protection systems have been 

verified as installed and connected as indicated. 

e. Power to be connected to all systems has been verified as the 

correct voltage, phasing, and frequency as indicated. 

2. Satisfaction of the above requirements shall not relieve the 

Contractor of responsibility for incorrect installations, defective 
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equipment items, or collateral damage as a result of Contractor 

work/equipment installation efforts. 

I. Supplemental Contractor Quality Control: 

1. The following requirements supplement the contractor quality control 

requirements specified elsewhere in the contract: 

a. The Contractor shall provide the services of technical 

representatives who are familiar with all components and 

installation procedures of the installed Access Control System 

and Database Management and security console; and are approved by 

the Contracting Officer in advance. 

b. The Contractor representatives will be present on the job site 

during the preparatory and initial phases of quality control to 

provide technical assistance. 

c. The Contractor representatives shall also be available on an as 

needed basis to provide assistance with follow-up phases of 

quality control. 

d. The Contractor technical representatives shall participate in the 

testing and validation of the system and shall provide 

certification that their respective system portions meet its 

contractual requirements. 

3.2 TESTING AND TRAINING 

All testing and training shall be compliant with the VA General 

Requirements, Section 01 00 00, GENERAL REQUIREMENTS. 

-----END---- 
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SECTION 28 23 00 

VIDEO SURVEILLANCE 

 
PART 1 – GENERAL 

1.1 DESCRIPTION 

Provide and install a complete Video Surveillance System, which is 

identified as the Closed Circuit Television System hereinafter referred 

to as the CCTV System as specified in this section. 

1.2 RELATED WORK 

A. For firestopping application and use, Section 07 84 00, FIRESTOPPING. 

B. For connection of high voltage, Section 26 05 11, REQUIREMENTS FOR 

ELECTRICAL INSTALLATIONS. 

C. For power cables, Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER 

CONDUCTORS AND CABLES (600 VOLTS AND BELOW). 

D. For grounding of equipment, Section 26 05 26, GROUNDING AND BONDING FOR 

ELECTRICAL SYSTEMS. 

E. For infrastructure, Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL 

SYSTEMS. 

F. For Warranty of Construction see GENERAL CONDITIONS. 

G. For General Requirements, Section 01 00 00, GENERAL REQUIREMENTS. 

1.3 QUALITY ASSURANCE 

A. The Contractor shall be responsible for providing, installing, and the 

operation of the CCTV System as shown. The Contractor shall also 

provide certification as required. 

B. The security system shall be installed and tested to ensure all 

components are fully compatible as a system and can be integrated with 

all associated security subsystems, whether the security system is 

stand-alone or a part of a complete Information Technology (IT) 

computer network. 

C. The Contractor or security sub-contractor shall be a licensed security 

Contractor as required within the state or jurisdiction of where the 

installation work is being conducted. 

1.4 SUBMITTALS 

A. Submit below items in conjunction with Master Specification Sections 01 

33 23, Shop Drawings, Product Data, and Samples,  
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B. Provide certificates of compliance with Section 1.3, Quality Assurance. 

C. Provide a pre-installation and as-built design package in both 

electronic format and on paper, minimum size 48 x 48 inches (1220 x 

1220 millimeters); drawing submittals shall be per the established 

project schedule. 

D. Pre-installation design and as-built packages shall include, but not be 

limited to: 

1. Index Sheet that shall: 

a. Define each page of the design package to include facility name, 

building name, floor, and sheet number. 

b. Provide a list of all security abbreviations and symbols. 

c. Reference all general notes that are utilized within the design 

package. 

d. Specification and scope of work pages for all security systems 

that are applicable to the design package that will: 

1) Outline all general and job specific work required within the 

design package. 

2) Provide a device identification table outlining device 

Identification (ID) and use for all security systems equipment 

utilized in the design package. 

2. Drawing sheets that will be plotted on the individual floor plans or 

site plans shall: 

a. Include a title block as defined above. 

b. Define the drawings scale in both standard and metric 

measurements. 

c. Provide device identification and location. 

d. Address all signal and power conduit runs and sizes that are 

associated with the design of the electronic security system and 

other security elements (e.g., barriers, etc.). 

e. Identify all pull box and conduit locations, sizes, and fill 

capacities. 

f. Address all general and drawing specific notes for a particular 

drawing sheet. 

3. A riser drawing for each applicable security subsystem shall: 

a. Indicate the sequence of operation. 

b. Relationship of integrated components on one diagram. 
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c. Include the number, size, identification, and maximum lengths of 

interconnecting wires. 

d. Wire/cable types shall be defined by a wire and cable schedule. 

The schedule shall utilize a lettering system that will 

correspond to the wire/cable it represents (example: A = 18 AWG/1 

Pair Twisted, Unshielded). This schedule shall also provide the 

manufacturer’s name and part number for the wire/cable being 

installed. 

4. A system drawing for each applicable security system shall: 

a. Identify how all equipment within the system, from main panel to 

device, shall be laid out and connected. 

b. Provide full detail of all system components wiring from point- 

to-point. 

c. Identify wire types utilized for connection, interconnection with 

associate security subsystems. 

d. Show device locations that correspond to the floor plans. 

e. All general and drawing specific notes shall be included with the 

system drawings. 

5. A schedule for all of the applicable security subsystems shall be 

included. All schedules shall provide the following information: 

a. Device ID. 

b. Device Location (e.g. site, building, floor, room number, 

location, and description). 

c. Mounting type (e.g. flush, wall, surface, etc.). 

d. Power supply or circuit breaker and power panel number. 

e. In addition, for the CCTV Systems, provide the camera ID, camera 

type (e.g. fixed or pan/tilt/zoom (P/T/Z), lens type (e.g. for 

fixed cameras only) and housing model number. 

6. Detail and elevation drawings for all devices that define how they 

were installed and mounted. 

E. Pre-installation design packages shall be reviewed by the Contractor 

along with a VA representative to ensure all work has been clearly 

defined and completed. All reviews shall be conducted in accordance 

with the project schedule. There shall be four (4) stages to the review 

process: 

1. 35 percent 

2. 65 percent 
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3. 90 percent 

4. 100 percent 

F. Provide manufacturer security system product cut-sheets. Submit for 

approval at least 30 days prior to commencement of formal testing, a 

Security System Operational Test Plan. Include procedures for 

operational testing of each component and security subsystem, to 

include performance of an integrated system test. 

G. Submit manufacture’s certification of Underwriters Laboratories, Inc. 

(UL) listing as specified. Provide all maintenance and operating 

manuals per the VA General Requirements, Section 01 00 00, GENERAL 

REQUIREMENTS. 

1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below (including amendments, addenda, 

revisions, supplement, and errata) form a part of this specification to 

the extent referenced. The publications are referenced in the text by 

the basic designation only. 

B. American National Standards Institute (ANSI)/Electronic Industries 

Alliance (EIA): 

330 .................... Electrical Performance Standards for CCTV 

Cameras 

375A ................... Electrical Performance Standards for CCTV 

Monitors 

C. Institute of Electrical and Electronics Engineers (IEEE): 

C62.41 ................. IEEE Recommended Practice on Surge Voltages in 

Low-Voltage AC Power Circuits 

802.3af ................ Power over Ethernet Standard 

D. National Electrical Contractors Association (NECA): 

303-2005 ............... Installing Closed Circuit Television (CCTV) 

Systems 

E. National Fire Protection Association (NFPA): 

70-05 .................. Article 780-National Electrical Code 

F. Federal Information Processing Standard (FIPS): 

140-2 .................. Security Requirements for Cryptographic Modules 

G. Underwriters Laboratories, Inc. (UL): 

983-06 ................. Standard for Surveillance Camera Units 

3044-01 ................ Standard for Surveillance Closed Circuit 

Television Equipment 
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1.6 WARRANTY OF CONSTRUCTION. 

Warrant CCTV System work subject to the Article “Warranty of 

Construction” of FAR clause 52.246-21. 

PART 2 – PRODUCTS 

2.1 EQUIPMENT AND MATERIALS 

A. All equipment associated within the CCTV System shall be UL 3004 

compliant and rated for continuous operation. Environmental conditions 

(i.e. temperature, humidity, wind, and seismic activity) shall be taken 

under consideration at each facility and site location prior to 

installation of the equipment. 

B. All equipment shall operate on a 120 or 240 volts alternating current 

(VAC); 50 Hz or 60 Hz AC power system unless documented otherwise in 

subsequent sections listed within this specification. All equipment 

shall have a back-up source of power that will provide a minimum of 96 

hours of run time in the event of a loss of primary power to the 

facility. 

C. The system shall be designed, installed, and programmed in a manner 

that will allow for easy of operation, programming, servicing, 

maintenance, testing, and upgrading of the system. 

D. All CCTV System components located in designated “HAZARDOUS 

ENVIRONMENT” areas where fire or explosion could occur due to the 

presence of natural gases or vapors, flammable liquids, combustible 

residue, or ignitable fibers or debris, shall be rated Class II, 

Division I, Group F, and installed in accordance with NFPA 70, Chapter 

5. 

E. All equipment and materials for the system will be compatible to ensure 

correct operation. 

2.2 EQUIPMENT ITEMS 

A. CCTV system shall meet following requirements: 

B. All Cameras will be EIA 330 and UL 983 compliant as well as: 

1. Will be charge coupled device (CCD) cameras and shall conform to 

National Television System Committee (NTSC) formatting. 

2. Fixed cameras shall be color and the primary choice for monitoring 

following the activities described below. Pan/Tilt/Zoom (P/T/Z) 

cameras shall be color and are to be utilized to compliment the 

fixed cameras. 
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3. Shall be powered by either 12 volts direct current (VDC) or 24 VAC. 

Power supplies shall be Class 2 and UL compliant and have a back-up 

power source to ensure cameras are still operational in the event of 

loss of primary power to the CCTV System. 

4. Shall be rated for continuous operation under the following 

environmental conditions: 

a. Ambient temperatures of minus 10 degrees C (14 degrees F) to 55 

degrees C (131 degrees F) utilizing equipment that will provide 

automatic heating and cooling. 

b. Humidity, wind gusts, ice loading, and seismic conditions 

specified or encountered for locations where CCTV cameras will be 

utilized. 

5. Will be home run to a monitoring and recording device via a 

controlling device such as a matrix switcher or network server and 

monitored on a 24 hour basis at a designated Access Control System 

and Database Management location. 

6. Each function and activity shall be addressed within the system by a 

unique twenty (20) character user defined name. The use of codes or 

mnemonics identifying the CCTV action shall not be accepted. 

7. Shall come with built-in video motion detection that shall 

automatically monitor and process information from each camera. The 

camera motion detection shall detect motion within the camera's 

field of view and provide automatic visual, remote alarms, and 

motion-artifacts as a result of detected motion as follows: 

a. Motion-detection settings shall include adjustable object size 

and velocity, as well as a selectable detection area of 132 zones 

in a twelve (12) x eleven (11) grid. 

b. Sensors shall accept video signals from CCTV cameras and when 

synchronizing is required, it shall be in composite 

synchronization. 

c. Sensor processors shall detect motion by digitizing multiple 

pixels within each video scene and by comparing the gray scale of 

the pixels to a previously stored reference. The number of pixels 

digitized depends on the application. The designer of the system 

shall consider cost effectiveness as a factor since digitizing a 

large number of pixels could increase cost dramatically with 
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little additional actual detection capability for a specific 

application. 

d. An alarm shall be initiated when the comparison varies by six (6) 

percent or more. 

8. Appropriate signage shall be designed, provided, and posted that 

notifies people that an area is under camera surveillance. 

9. Dummy or fake cameras will not be utilized at any time. 

10. Shall be programmed to digitally flip from color to black and white 

at dusk and vise versa at dawn. 

11. Will be fitted with auto-iris lenses to ensure the image is 

maintained in low light. 

12. If using the camera as part of a CCTV network a video encoder shall 

be used to convert the signal from National Television System(s) 

Committee (NTSC) to Moving Picture Experts Group (MPEG) format. 

13. P/T/Z cameras shall be utilized in a manner that they compliment 

fixed cameras and shall not be used as a primary means of monitoring 

activity. 

14. Fixed Color Cameras Technical Characteristics: 
 

Imaging Device 1/3-inch interline transfer CCD 

Picture Elements NTSC 510 (H) x 492 (V) 

Scanning System NTSC 525 lines, 21 interlace 

Synchronization System AC line lock/internal 

Horizontal Resolution 330 TV lines 

Iris Control Selectable on/off 

Electronic Shutter Range NTSC 1/60-1/100,000 second 

Auto Iris Lens Type DC/video drive (auto sensing) 

Minimum Illumination 0.6 lux 

Signal to Noise Ratio >50 dB 

Automatic Gain Control On/off switchable 

Backlight Compensation On/off switchable 

Auto White Balance On/off switchable 

Video Output 1 Vp-p, 75 ohms 

Power Consumption Less than 5 watts 

Video Connector BNC 

Lens Mount C/CS mount (adjustable) 
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15. P/T/Z Cameras Technical Characteristics: 
 

Effective Pixels 768 (H) x 494 (V) 

Scanning Area 1/4-type CCD 

Synchronization Internal/Line-lock/Multiplexed 

Vertical Drive (VD2) 

Video Output 1.0 v[p-p] NTSC composite/75 ohm 

H. Resolution 570-line at B/W, or 480-line at 

color imaging 

Signal-to-noise Ratio 50dB (AGC off, weight on) 

Super Dynamic II 64 times (36dB) (selectable 

on/off) 

Minimum Illumination 0.06 lx (0.006 fc) at B/W, 1 

lx(0.1 fc) 

Zoom Speed Approx. 2.1s (TELE/WIDE) in 

sequence mode 

Focus Speed Approx. 2s (FAR/NEAR) in sequence 

mode 

Iris Automatic (Open/Close is 

possible)/manual 

Maximum Aperture Ratio 1:1.6 (Wide) ~ 3.0 (Tele) 

Focal Length 3.79 ~ 83.4 mm 

Angular Field of View H 2.6° ~ 51.7° V 2.0° ~ 39.9° 

Electronic Shutter 1/60 (off), 1/100, 1/250, 1/500, 

1/1,000, 1/2,000, 1/4,000, 

1/10,000 s 

Zoom Ratio Optical 22x w/10x electronic zoom 

Iris Range F1.6 ~ 64, Close 

Panning Range 360° endless 

Panning Speed Manual: Approx. 0.1°/s ~ 120°/s 

16 steps 

Tilting Range 0 ~ 90° (Digital Flip off), 0 

~180° (Digital Flip on) 

Tilting Speed Manual: Approx. 0.1°/s ~ 120°/s. 

16 steps 

Pan/Tilt Manual/Sequential position/Auto 

Pan 
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Controls Pan/Tilt, Lens, 64 Preset 

Positions, Home Position 

Video Connector BNC 

Controller I/F Multiplex-coaxial 

 

17. Power over Ethernet (PoE) Cameras 

a. Shall be IEEE 802.3af compliant only be utilized as part of a 

CCTV Network and should not be integrated with standard analog or 

digital CCTV System equipment. 

b. Shall be utilized for interior and exterior purposes. 

c. A Category (CAT)-V cable will be the primary source for carrying 

signals up to 300 ft. (100 m) from a switch hub or network 

server. If any camera is installed greater than 300 ft. (100 m) 

from the controlling device then the following will be required: 

1) A local or remote 12 VDC or 24 VAC power source will be 

required from a Class 2, UL compliant power supply. 

2) A signal converter will be required to convert from a CAT-V 

cable over to a fiber optic or standard signal cable. The 

signal will need to be converted back to a CAT-V cable at the 

controlling device using a signal converter card. 

d. Shall: 

1) Be routed to a controlling device via a network switcher or 

direct connection to a network server. 

2) Be of hybrid design with both an Internet Protocol (IP) output 

and a monitor video output which produces a picture equivalent 

to an analog camera, and allows simultaneous output of both. 

3) Provide at a minimum 200,000 effective pixels with built-in 

complementary color filter for accurate color with no image 

lag or distortion. 

4) Be a programmable IP address that allows for installation of 

multiple units in the same Local Area Network (LAN) 

environment. 

5) Incorporate a minimum of Transmission Control Protocol 

(TCP)/IP, User Datagram Protocol (UDP), Hypertext Transfer 

Protocol (HTTP), File Transfer Protocol (FTP), Internet 

Control Message Protocol (ICMP0, Address Resolution Protocol 

(ARP), Real-Time Transport Protocol (RTP), Dynamic Host 
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Configuration Protocol (DHCP), Network Time Protocol (NTP), 

Simple Mail Transfer Protocol (SMTP), Internet Group 

Management Protocol (IGMP), and Differentiated Service Code 

Point (DSCP) protocols for various network applications. 

e. Technical Characteristics: 
 

Video Standards MPEG-4; M-JPEG 

Video Data Rate 9.6 Kbps - 6 Mbps Constant & 

variable 

Image Resolution 768x494 (NTSC) 

Video Resolution 704 x 576/480 (4CIF: 25/30 

IPS) 704 x 288/240 (2CIF: 

25/30 IPS) 352 x 288/240 

(CIF: 25/30 IPS) 176 x 

144/120 (QCIF: 25/30 IPS) 

Select Frame Rate 1-25/30 IPS 

(PAL/NTSC);Field/frame 

based coding 

Network Protocols RTP, Telnet, UDP, TCP, IP, 

HTTP, IGMP, ICMP 

Software Update Flash ROM, remote 

programmable 

Configuration Via web browser, built-in web 

server interfaces 

Video Out 1x Analog composite: NTSC or 

PAL; BNC connector 75 Ohm 

Sensitivity 1 0.65 lux (color) 0.26 lux 

(NightSense) 

Minimum Illumination 0.30 lux (color)0.12 

lux(NightSense) 

Video Signal-to-Noise 

Ratio 

50 dB 

Video Signal Gain 21 dB, (max) Electronic 

Shutter Automatic, up to 

1/150000 sec. (NTSC) 

Alarm In Automatic sensing (2500 - 

9000 K) 

Input Voltage +5 V nominal, +40 
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C. Camera Housings and Mounts: 

1. This section pertains to all interior and exterior housings, domes, 

and applicable wall, ceiling, corner, pole, and rooftop mounts 

associated with the housing. Housings and mounts shall be specified 

in accordance to the type of cameras used. 

2. All cameras and lenses shall be enclosed in a tamper resistant 

housing. Any additional mounting hardware required to install the 

camera housing at its specified location shall be provided along 

with the housing. 

3. The camera and lens contained inside the housing shall be installed 

on a camera mount. All additional mounting hardware required to 

install the camera housing at its specified location shall be 

provided along with the housing. 

4. Shall be manufactured in a manner that are capable of supporting a 

maximum of three (3) cameras with housings, and meet environmental 

requirements for the geographical area the camera support equipment 

is being installed on or within. 

5. Environmentally Sealed 

a. Shall: 

1) Be designed in manner that it provides a condensation free 

environment for correct camera operation. 

2) Operate in a 100 percent condensing humidity atmosphere. 

3) Be constructed in a manner that: 

a) Has a fill valve to allow for the introduction of nitrogen 

into the housing to eliminate existing atmospheric air and 

pressurize the housing to create moisture free conditions. 

b) Has an overpressure valve to prevent damage to the housing 

in the event of over pressurization. 

c) Is equipped with a humidity indicator that is visible to 

the eye to ensure correct atmospheric conditions at all 

times. 

 

 

  

VDC max VDC: 11-36 V (700 

mA) VAC: 12-28 V (700 

mA)  PoE: IEEE 

802.3af compilant 
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d) The leak rate of the housing is not to be greater than 

13.8kPa or 2 pounds per square inch at sea level within a 

90 day period. 

e) It shall contain camera mounts or supports as needed to 

allow for correct positioning of the camera and lens. 

f) The housing and sunshield are to be white in color. 

b. All electrical and signal cables required for correct operations 

shall be supplied in a hardened carrier system from the 

controller to the camera. 

c. The mounting bracket shall be adjustable to allow for the housing 

weight of the camera and the housing unit it is placed in. 

d. Accessibility to the camera and mounts shall be taken into 

consideration for maintenance and service purposes. 

6. Indoor Mounts 

a. Ceiling Mounts: 

1) This enclosure and mount shall be installed in a finished or 

suspended ceiling. 

2) The enclosure and mount shall be fastened to the finished 

ceiling, and shall not depend on the ceiling tile grid for 

complete support. 

3) Suspended ceiling mounts shall be low profile, and shall be 

suitable for replacement of 2 foot by 2 foot (610mm x 610mm) 

ceiling tiles. 

b. Wall Mounts: 

1) The enclosure shall be installed in manner that it matches the 

existing décor and placed at a height that it will be 

unobtrusive, unable to cause personal harm, and prevents 

tampering and vandalism. 

2) The mount shall contain a manual pan/tilt head that will 

provide 360 degrees of horizontal and vertical positioning 

from a horizontal position, and has a locking bar or screw to 

maintain its fixed position once it has been adjusted. 
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7. Interior Domes 

a. The interior dome shall be a pendant mount, pole mount, ceiling 

mount, surface mount, or corner mounted equipment. 

b. The lower portion of the dome that provides camera viewing shall 

be made of black opaque acrylic and shall have a light 

attenuation factor of no more that 1 f-stop. 

c. The housing shall be equipped with integral pan/tilt capabilities 

complete with wiring, wiring harness, connectors, 

receiver/driver, pan/tilt control system, pre-position cards, or 

any other hardware and equipment as needed to fully provide a 

fully functional pan/tilt dome. 

d. The pan/tilt mechanism shall be: 

1) Constructed of heavy duty bearings and hardened steel gears. 

2) Permanently lubricated to ensure smooth and consistent 

movement of all parts throughout the life of the product. 

3) Equipped with motors that are thermally or impedance protected 

against overload damage. 

e. Pan movements shall be 360 degrees and tilt movement shall no be 

less than +/- 90 degrees. 

f. Pan speed shall be a minimum of 10 degrees per second. 

D. Controlling Equipment 

1. Shall be utilized to call up, operate, and program all cameras 

associated CCTV System components. 

2. Will have the ability to operate the cameras locally and remotely. 

A matrix switcher or a network server shall be utilized as the CCTV 

System controller. 

3. The controller shall be able to fit into a standard 19” (47.5 cm) 

equipment rack. 

4. Control and programming keyboards shall be provided with its own 

type of switcher. All keyboards shall: 

a. Be located at each monitoring station. 

b. Be addressable for programming purposes. 

c. Provide interface between the operator and the CCTV System. 

d. Provide full control and programming of the switcher. 

e. Have the minimum following controls: 

1) programming 

2) switching 

  
  



 

 

282300 - VIDEO SURVEILLANCE 

Page 14 of 22 

 

 

3) lens function 

4) P/T/Z 

5) environmental housing 

6) annotation 

D. Recording Devices 

1. All cameras on the CCTV System shall be recorded in real time using 

a Digital Video Recorder (DVR), Network Video Recorder (NVR), or a 

Time Lapse Video Recorder (VCR). The type of recording device 

utilized should be determined by the size and type of CCTV System 

designed and installed, and to what extent the system is to be 

utilized. Connect to existing DVR as shown on plans. 

E. Wires and Cables 

1. Shall meet or exceed the manufactures recommendation for power and 

signal. 

2. Will be carried in an enclosed conduit system, utilizing 

electromagnetic tubing (EMT) to include the equivalent in flexible 

metal, rigid galvanized steel (RGS) to include the equivalent of 

liquid tight, polyvinylchloride (PVC) schedule 40 or 80. 

3. All conduits will be sized and installed per the NEC. All security 

system signal and power cables that traverse or originate in a high 

security office space will contained in either EMT or RGS conduit. 

4. All conduit, pull boxes, and junction boxes shall be clearly marked 

with colored permanent tape or paint that will allow it to be 

distinguished from all other conduit and infrastructure. 

5. Conduit fills shall not exceed 50 percent unless otherwise 

documented. 

6. A pull string shall be pulled along and provided with signal and 

power cables to assist in future installations. 

7. At all locations where there is a wall penetration or core drilling 

is conducted to allow for conduit to be installed, fire stopping 

materials shall be applied to that area 

8. High voltage and signal cables shall not share the same conduit and 

shall be kept separate up to the point of connection. High voltage 

for the security system shall be defined as any cable or sets of 

cables carrying 30 VDC/VAC or higher. 

9. For all equipment that is carrying digital data between the Access 

Control System and Database Management or at a remote monitoring 
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station, shall not be less that 20 AWG and stranded copper wire for 

each conductor. The cable or each individual conductor within the 

cable shall have a shield that provides 100% coverage. Cables with a 

single overall shield shall have a tinned copper shield drain wire. 

10. All cables and conductors, except fiber optic cables, that act as a 

control, communication, or signal lines shall include surge 

protection. Surge protection shall be furnished at the equipment end 

and additional triple electrode gas surge protectors rated for the 

application on each wire line circuit shall be installed within 

three (3) ft. (one (1) m.) of the building cable entrance. The 

inputs and outputs shall be tested in both normal and common mode 

using the following wave forms: 

a. A 10 microsecond rise time by 1000 microsecond pulse width 

waveform with a peak voltage of 1500 watts and peak current of 60 

amperes. 

b. An 8 microsecond rise time by 20 microsecond pulse width wave 

form with a peak voltage of 1000 volts and peak current of 500 

amperes. 

11. The surge suppression device shall not attenuate or reduce the video 

or sync signal under normal conditions. Fuses and relays shall not 

be used as a means of surge protection. 

12. Coaxial Cables 

a. All video signal cables for the CCTV System, with exception to 

the PoE cameras, shall be a coaxial cable and have a 

characteristic impedance of 75 ohms plus or minus 3 ohms. 

b. For runs up to 750 feet use of an RG-59/U is required. The RG- 

59/U shall be shielded which provides a minimum of 95 percent 

coverage, with a stranded copper center conductor of a minimum 23 

AWG, polyethylene insulation, and black non-conductive 

polyvinylchloride (PVC) jacket. 

c. For runs between 750 feet and 1250 feet, RG-6/U is required. RG- 

6/U shall be shielded which provides a minimum of 95 percent 

coverage, with a stranded copper center conductor of a minimum 18 

AWG, polyethylene insulation, and black non-conductive 

polyvinylchloride (PVC) jacket. 

d. For runs of 1250 to 2750 feet, RG-11/U is required. RG-11/U shall 

be shielded which provides a minimum of 95 percent coverage, with 
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a stranded copper center conductor of a minimum 14 AWG, 

polyethylene insulation, and black non-conductive 

polyvinylchloride (PVC) jacket. 

e. All runs greater than 2750 feet will be substituted with a fiber 

optic cable. If using fiber optics as a signal carrier then the 

following equipment will be utilized: 

1) Multimode fiber optic cable a minimum size of 62 microns 

2) Video transmitter, installed at the camera that utilizes 12 

VDC or 24 VAC for power. 

3) Video receiver, installed at the switcher. 

f. RG-59/U Technical Characteristics 

 

 

AWG 22 

Stranding 7x29 

Conductor Diameter .031 in. 

Conductor Material BCC 

Insulation Material Gas-injected FHDPE 

Insulation Diameter .145 in. 

Outer Shield Type Braid/Braid 

Outer Jacket Material PVC 

Overall Nominal Diameter .242 in. 

UL Temperature Rating 75°C 

Nom. Characteristic 

Impedance 

75 Ohms 

Nom. Inductance 0.094 µH/ft 

Nom. Capacitance Conductor to Shield 17.0 pF/ft 

Nom. Velocity of 

Propagation 

80 % 

Nom. Delay 1.3 ns/ft 

Nom. Conductor DC 

Resistance @ 20°C 

12.2 Ohms/1000 ft 

 

Nom. Outer Shield DC 

Resistance @ 20°C 

 
2.4 Ohms/1000 ft 
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Max. Operating Voltage UL 300 V RMS 

 

g. RG-6/U Technical Characteristics: 
 

AWG 18 

Stranding 7x27 

Conductor Diameter .040 in. 

Conductor Material BC 

Insulation Material Gas-injected FHDPE 

Insulation Diameter .180 in. 

Outer Shield Material Trade Name Duofoil 

Outer Shield Type Tape/Braid 

Outer Shield %Coverage 100 % 

Outer Jacket Material PVC 

Overall Nominal Diameter .274 in. 

Nom. Characteristic 

Impedance 

75 Ohms 

Nom. Inductance 0.106 µH/ft 

Nom. Capacitance Conductor to Shield 16.2 pF/ft 

Nom. Velocity of 

Propagation 

82 % 

Nom. Delay 1.24 ns/ft 

Nom. Conductor DC 

Resistance 

6.4 Ohms/1000 ft 

Nominal Outer Shield DC 

Resistance @ 20°C 

2.8 Ohms/1000 ft 

Max. Operating Voltage UL 300 V RMS 

 
h. RG-11/U Technical Characteristics: 

 

AWG 15 

Stranding 19x27 

Conductor Diameter .064 in. 
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Conductor Material BC 

Insulation Material Gas-injected FHDPE 

Insulation Diameter .312 in. 

Inner Shield Type Braid 

Inner Shield Material BC - Bare Copper 

Inner Shield %Coverage 95 % 

Inner Jacket Material PE – Polyethylene 

Inner Jacket Diameter .391 in. 

Outer Shield Type Braid 

Outer Shield Material BC - Bare Copper 

Outer Shield %Coverage 95 % 

Outer Jacket Material Trade Name Belflex 

Outer Jacket Material PVC Blend 

Overall Nominal Diameter .520 in. 

Operating Temperature Range -35°C To +75°C 

Non-UL Temperature Rating 75°C 

Nom. Characteristic 

Impedance 

75 Ohms 

Nom. Inductance 0.097 µH/ft 

Nom. Capacitance Conductor to Shield 

17.3 pF/ft 

Nom. Velocity of 

Propagation 

78 % 

Nom. Delay 1.30 ns/ft 

Nom. Conductor DC 

Resistance 

3.1 Ohms/1000 ft 

Nom. Inner Shield DC 

Resistance 

1.8 Ohms/1000 ft 

Nom. Outer Shield DC 

Resistance 

1.4 Ohms/1000 ft 

Max. Operating Voltage Non- 

UL 

300 V RMS 

 

13. Power Cables 

a. Will be sized accordingly and shall comply with the NEC. High 

voltage power cables will be a minimum of three conductors, 14 

AWG, stranded, and coated with a non-conductive polyvinylchloride 
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(PVC) jacket. Low voltage cables will be a minimum of 18 AWG, 

stranded and non-conductive polyvinylchloride (PVC) jacket. 

b. Will be utilized for all components of the CCTV System that 

require either a 110 VAC 60 Hz or 220 VAC 50 Hz input. Each feed 

will be connected to a dedicated circuit breaker at a power panel 

that is primarily for the security system. 

c. All equipment connected to AC power shall be protected from 

surges. Equipment protection shall withstand surge test waveforms 

described in IEEE C62.41. Fuses shall not be used as a means of 

surge protection. 

d. Shall be rated for either 110 or 220 VAC, 50 or 60 Hz, and shall 

comply with VA Master Spec 26 05 21 Low Voltage Electrical Power 

Conductors and Cables (600 Volts and Below). 

e. Low Voltage Power Cables 

1) Shall be a minimum of 18 AWG, Stranded and have a 

polyvinylchloride outer jacket. 

2) Cable size shall determined using a basic voltage over 

distance calculation and shall comply with the NEC’s 

requirements for low voltage cables. 

2.3 INSTALLATION KIT 

A. General: 

1. The kit shall be provided that, at a minimum, includes all 

connectors and terminals, labeling systems, audio spade lugs, 

barrier strips, punch blocks or wire wrap terminals, heat shrink 

tubing, cable ties, solder, hangers, clamps, bolts, conduit, cable 

duct, and/or cable tray, etc., required to accomplish a neat and 

secure installation. All wires shall terminate in a spade lug and 

barrier strip, wire wrap terminal or punch block. Unfinished or 

unlabeled wire connections shall not be allowed. All unused and 

partially opened installation kit boxes, coaxial, fiber-optic, and 

twisted pair cable reels, conduit, cable tray, and/or cable duct 

bundles, wire rolls, physical installation hardware shall be turned 

over to the Contracting Officer. The following sections outline the 

minimum required installation sub-kits to be used: 
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2. System Grounding: 

a. The grounding kit shall include all cable and installation 

hardware required. All head end equipment and power supplies 

shall be connected to earth ground via internal building wiring, 

according to the NEC. 

b. This includes, but is not limited to: 

1) Coaxial Cable Shields 

2) Control Cable Shields 

3) Data Cable Shields 

4) Equipment Racks 

5) Equipment Cabinets 

6) Conduits 

7) Cable Duct blocks 

8) Cable Trays 

9) Power Panels 

10) Grounding 

11) Connector Panels 

3. Coaxial Cable: The coaxial cable kit shall include all coaxial 

connectors, cable tying straps, heat shrink tabbing, hangers, 

clamps, etc., required to accomplish a neat and secure installation. 

4. Wire and Cable: The wire and cable kit shall include all connectors 

and terminals, audio spade lugs, barrier straps, punch blocks, wire 

wrap strips, heat shrink tubing, tie wraps, solder, hangers, clamps, 

labels etc., required to accomplish a neat and orderly installation. 

5. Conduit, Cable Duct, and Cable Tray: The kit shall include all 

conduit, duct, trays, junction boxes, back boxes, cover plates, feed 

through nipples, hangers, clamps, other hardware required to 

accomplish a neat and secure conduit, cable duct, and/or cable tray 

installation in accordance with the NEC and this document. 

6. Equipment Interface: The equipment kit shall include any item or 

quantity of equipment, cable, mounting hardware and materials needed 

to interface the systems with the identified sub-system(s) according 

to the OEM requirements and this document. 

7. Labels: The labeling kit shall include any item or quantity of 

labels, tools, stencils, and materials needed to correctly label 

each subsystem according to the OEM requirements, as-installed 

drawings, and this document. 
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8. Documentation: The documentation kit shall include any item or 

quantity of items, computer discs, as installed drawings, equipment, 

maintenance, and operation manuals, and OEM materials needed to 

correctly provide the system documentation as required by this 

document and explained herein. 

PART 3 

3.1 INSTALLATION 

A. System installation shall be in accordance with NECA 303, manufacturer 

and related documents and references, for each type of security 

subsystem designed, engineered and installed. 

B. Components shall be configured with appropriate “service points” to 

pinpoint system trouble in less than 30 minutes. 

C. The Contractor shall install all system components including Government 

furnished equipment, and appurtenances in accordance with the 

manufacturer's instructions, documentation listed in Sections 1.4 and 

1.5 of this document, and shall furnish all necessary connectors, 

terminators, interconnections, services, and adjustments required for a 

complete and operable system. 

D. The CCTV System will be designed, engineered, installed, and tested to 

ensure all components are fully compatible as a system and can be 

integrated with all associated security subsystems, whether the system 

is a stand alone or a complete network. 

E. System Start-Up 

1. The Contractor shall not apply power to the CCTV System until the 

following items have been completed: 

a. CCTV System equipment items and have been set up in accordance 

with manufacturer's instructions. 

b. A visual inspection of the CCTV System has been conducted to 

ensure that defective equipment items have not been installed and 

that there are no loose connections. 

c. System wiring has been tested and verified as correctly connected 

as indicated. 

d. All system grounding and transient protection systems have been 

verified as installed and connected as indicated. 

e. Power supplies to be connected to the CCTV System have been 

verified as the correct voltage, phasing, and frequency as 

indicated. 
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2. Satisfaction of the above requirements shall not relieve the 

Contractor of responsibility for incorrect installation, defective 

equipment items, or collateral damage as a result of Contractor work 

efforts. 

3.2 TESTING AND TRAINING 

All testing and training shall be compliant with the VA General 

Requirements, Section 01 00 00, GENERAL REQUIREMENTS. 

-----END---- 
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SECTION 28 31 00 

FIRE DETECTION AND ALARM 

 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section of the specifications includes the furnishing, 

installation, and connection of the fire alarm equipment to form a 

complete coordinated system ready for operation. It shall include, but 

not be limited to, alarm initiating devices, alarm notification 

appliances, control units, fire safety control devices, annunciators, 

power supplies, and wiring as shown on the drawings and specified. 

B. Fire alarm systems shall comply with requirements of NFPA 72 unless 

variations to NFPA 72 are specifically identified within these contract 

documents by the following notation: "variation". The design, system 

layout, document submittal preparation, and supervision of installation 

and testing shall be provided by a technician that is certified NICET 

level III or a registered fire protection engineer. The NICET certified 

technician shall be on site for the supervision and testing of the 

system. Factory engineers from the equipment manufacturer, thoroughly 

familiar and knowledgeable with all equipment utilized, shall provide 

additional technical support at the site as required by the Contracting 

Officer or his authorized representative. Installers shall have a 

minimum of two years experience installing fire alarm systems. 

C. Fire alarm signals: 

1. Building shall have a general evacuation fire alarm signal in 

accordance with ASA S3.41 to notify all occupants in the respective 

building to evacuate. 

D. Alarm signals (by device), supervisory signals (by device) and system 

trouble signals (by device not reporting) shall be distinctly 

transmitted to the main fire alarm system control unit located in 

Building 51. 

E. The main fire alarm control unit shall automatically transmit alarm 

signals to a listed central station using a digital alarm communicator 

transmitter in accordance with NFPA 72. 

1.2 SCOPE 

A. A new fire alarm system shall be designed and installed in accordance 

with the specifications and drawings. Device location and wiring runs 

shown on the drawings are for reference only unless specifically 

dimensioned. Actual locations shall be in accordance with NFPA 72 and 

this specification. 
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B. Basic Performance: 

1. Alarm and trouble signals from each building fire alarm control panel 

shall be digitally encoded by UL listed electronic devices onto a 

multiplexed communication system. 

2. Response time between alarm initiation (contact closure) and 

recording at the main fire alarm control unit (appearance on 

alphanumeric read out) shall not exceed five (5) seconds. 

3. The signaling line circuits (SLC) between building fire alarm control 

units shall be wired Style 7 in accordance with NFPA 72. Isolation 

shall be provided so that no more than one building can be lost due 

to a short circuit fault. 

4. Initiating device circuits (IDC) shall be wired Style C in accordance 

with NFPA 72. 

5. Signaling line circuits (SLC) within buildings shall be wired Style 4 

in accordance with NFPA 72. Individual signaling line circuits shall 

be limited to covering 22,500 square feet of floor space or 3 floors 

whichever is less. 

6. Notification appliance circuits (NAC) shall be wired Style Y in 

accordance with NFPA 72. 

1.3 RELATED WORK 

A. Section 01 00 00, GENERAL REQUIREMENTS: Restoration of existing 

surfaces. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES: Procedures 

for submittals. 

C. Section 07 84 00, FIRESTOPPING: Fire proofing wall penetrations. 

D. Section 08 71 00, DOOR HARDWARE: Combination Closer-Holders. 

E. Section 09 91 00, PAINTING: Painting for equipment and existing 

surfaces. 

F. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements for items which are common to other Division 26 

sections. 

G. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits and 

boxes for cables/wiring. 

H. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

(600 VOLTS AND BELOW: Cables/wiring. 

1.4 SUBMITTALS 

A. General: Submit 4 copies and 1 reproducible in accordance with Section 

01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, and Section 26 05 

11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 
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B. Drawings: 

1. Prepare drawings using AutoCAD software and include all contractors 

information. Layering shall be by VA criteria as provided by the 

Contracting Officer’s Representative (COR). Bid drawing files on 

AutoCAD will be provided to the Contractor at the pre-construction 

meeting. The contractor shall be responsible for verifying all 

critical dimensions shown on the drawings provided by VA. 

2. Floor plans: Provide locations of all devices (with device number at 

each addressable device corresponding to control unit programming), 

appliances, panels, equipment, junction/terminal cabinets/boxes, 

risers, electrical power connections, individual circuits and raceway 

routing, system zoning; number, size, and type of raceways and 

conductors in each raceway; conduit fill calculations with cross 

section area percent fill for each type and size of conductor and 

raceway. Only those devices connected and incorporated into the final 

system shall be on these floor plans. Do not show any removed devices 

on the floor plans. Show all interfaces for all fire safety 

functions. 

3. Riser diagrams: Provide, for the entire system, the number, size and 

type of riser raceways and conductors in each riser raceway and 

number of each type device per floor and zone. Show door holder 

interface, elevator control interface, HVAC shutdown interface, fire 

extinguishing system interface, and all other fire safety interfaces. 

Show wiring Styles on the riser diagram for all circuits. Provide 

diagrams both on a per building and campus wide basis. 

4. Detailed wiring diagrams: Provide for control panels, modules, power 

supplies, electrical power connections, auxiliary relays and 

annunciators showing termination identifications, size and type 

conductors, circuit boards, LED lamps, indicators, adjustable 

controls, switches, ribbon connectors, wiring harnesses, terminal 

strips and connectors, spare zones/circuits. Diagrams shall be drawn 

to a scale sufficient to show spatial relationships between 

components, enclosures and equipment configuration. 

5. Two weeks prior to final inspection, the Contractor shall deliver to 

the COR one (1) set of reproducible, as-built drawings, two blueline 

copies and one (1) set of the as-built drawing computer files. 

As-built drawings (floor plans) shall show all new and existing 

conduit used for the fire alarm system. 
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C. Manuals: 

1. Submit simultaneously with the shop drawings, companion copies of 

complete maintenance and operating manuals including technical data 

sheets for all items used in the system, power requirements, device 

wiring diagrams, dimensions, and information for ordering replacement 

parts. 

a. Wiring diagrams shall have their terminals identified to 

facilitate installation, operation, expansion and maintenance. 

b. Wiring diagrams shall indicate internal wiring for each item of 

equipment and the interconnections between the items of equipment. 

c. Include complete listing of all software used and installation and 

operation instructions including the input/output matrix chart. 

d. Provide a clear and concise description of operation that gives, 

in detail, the information required to properly operate, inspect, 

test and maintain the equipment and system. Provide all 

manufacturer's installation limitations including but not limited 

to circuit length limitations. 

e. Complete listing of all digitized voice messages. 

f. Provide standby battery calculations under normal operating and 

alarm modes. Battery calculations shall include the magnets for 

holding the doors open for one minute. 

g. Include information indicating who will provide emergency service 

and perform post contract maintenance. 

h. Provide a replacement parts list with current prices. Include a 

list of recommended spare parts, tools, and instruments for 

testing and maintenance purposes. 

i. A computerized preventive maintenance schedule for all equipment. 

The schedule shall be provided on disk in a computer format 

acceptable to the VAMC and shall describe the protocol for 

preventive maintenance of all equipment. The schedule shall 

include the required times for systematic examination, adjustment 

and cleaning of all equipment. A print out of the schedule shall 

also be provided in the manual. Provide the disk in a pocket 

within the manual. 

j. Furnish manuals in 3 ring loose-leaf binder or manufacturer's 

standard binder. 

k. A print out for all devices proposed on each signaling line 

circuit with spare capacity indicated. 

2. Two weeks prior to final inspection, deliver four copies of the final 

updated maintenance and operating manual to the COR. 
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a. The manual shall be updated to include any information 

necessitated by the maintenance and operating manual approval. 

b. Complete "As installed" wiring and schematic diagrams shall be 

included that shows all items of equipment and their 

interconnecting wiring. Show all final terminal identifications. 

c. Complete listing of all programming information, including all 

control events per device including an updated input/output 

matrix. 

d. Certificate of Installation as required by NFPA 72 for each 

building. The certificate shall identify any variations from the 

National Fire Alarm Code. 

e. Certificate from equipment manufacturer assuring compliance with 

all manufacturers installation requirements and satisfactory 

system operation. 

D. Certifications: 

1. Together with the shop drawing submittal, submit the technician's 

NICET level III fire alarm certification as well as certification 

from the control unit manufacturer that the proposed performer of 

contract maintenance is an authorized representative of the major 

equipment manufacturer. Include in the certification the names and 

addresses of the proposed supervisor of installation and the proposed 

performer of contract maintenance. Also include the name and title of 

the manufacturer’s representative who makes the certification. 

2. Together with the shop drawing submittal, submit a certification from 

either the control unit manufacturer or the manufacturer of each 

component (e.g., smoke detector) that the components being furnished 

are compatible with the control unit. 

3. Together with the shop drawing submittal, submit a certification from 

the major equipment manufacturer that the wiring and connection 

diagrams meet this specification, UL and NFPA 72 requirements. 

1.5 WARRANTY 

All work performed and all material and equipment furnished under this 

contract shall be free from defects and shall remain so for a period of 

five (5) years from the date of acceptance of the entire installation by 

the Contracting Officer. 

1.6 GUARANTY PERIOD SERVICES 

A. Complete inspection, testing, maintenance and repair service for the 

fire alarm system shall be provided by a factory trained authorized 

representative of the manufacturer of the major equipment for a period 
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of five years from the date of acceptance of the entire installation by 

the Contracting Officer. 

B. Contractor shall provide all necessary test equipment, parts and labor 

to perform required inspection, testing, maintenance and repair. 

C. All inspection, testing, maintenance and permanent records required by 

NFPA 72, and recommended by the equipment manufacturer shall be provided 

by the contractor. Work shall include operation of sprinkler system 

alarm and supervisory devices as well as all reused existing equipment 

connected to the fire alarm system. It shall include all interfaced 

equipment including but not limited to elevators, HVAC shutdown, and 

extinguishing systems. 

D. Maintenance and testing shall be performed in accordance with NFPA 72. A 

computerized preventive maintenance schedule shall be provided and shall 

describe the protocol for preventive maintenance of equipment. The 

schedule shall include a systematic examination, adjustment and cleaning 

of all equipment. 

E. Non-included Work: Repair service shall not include the performance of 

any work due to improper use, accidents, or negligence for which the 

contractor is not responsible. 

F. Service and emergency personnel shall report to the Engineering Office 

or their authorized representative upon arrival at the hospital and 

again upon the completion of the required work. A copy of the work 

ticket containing a complete description of the work performed and parts 

replaced shall be provided to the VA Contracting Officer or his 

authorized representative. 

G. Emergency Service: 

1. Warranty Period Service: Service other than the preventative 

maintenance, inspection, and testing required by NFPA 72 shall be 

considered emergency call-back service and covered under the warranty 

of the installation during the first year of the warranty period, 

unless the required service is a result of abuse or misuse by the 

Government. Written notification shall not be required for emergency 

warranty period service and the contractor shall respond as outlined 

in the following sections on Normal and Overtime Emergency Call-Back 

Service. Warranty period service can be required during normal or 

overtime emergency call-back service time periods at the discretion 

of the Contracting Officer or his authorized representative. 

2. Normal and overtime emergency call-back service shall consist of an 

on-site response within two hours of notification of a system 

trouble. 
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3. Normal emergency call-back service times are between the hours of 

7:30 a.m. and 4:00 p.m., Monday through Friday, exclusive of federal 

holidays. Service performed during all other times shall be 

considered to be overtime emergency call-back service. The cost of 

all normal emergency call-back service for years 2 through 5 shall be 

included in the cost of this contract. 

4. Overtime emergency call-back service shall be provided for the system 

when requested by the Government. The cost of the first 40 manhours 

per year of overtime call-back service during years 2 through 5 of 

this contract shall be provided under this contract. Payment for 

overtime emergency call-back service in excess of the 40 man hours 

per year requirement will be handled through separate purchase 

orders. The method of calculating overtime emergency call-back hours 

is based on actual time spent on site and does not include travel 

time. 

H. The contractor shall maintain a log at each fire alarm control unit. The 

log shall list the date and time of all examinations and trouble calls, 

condition of the system, and name of the technician. Each trouble call 

shall be fully described, including the nature of the trouble, necessary 

correction performed, and parts replaced. 

1.7 APPLICABLE PUBLICATIONS 

A. The publications listed below (including amendments, addenda, revisions, 

supplements and errata) form a part of this specification to the extent 

referenced. The publications are referenced in text by the basic 

designation only. 

B. National Fire Protection Association (NFPA): 

70-2005 ................ National Electrical Code (NEC). 

72-2002 ................ National Fire Alarm Code. 

90A-2002 ............... Installation of Air Conditioning and Ventilating 

Systems. 

101-2003 ............... Life Safety Code 

C. Underwriters Laboratories, Inc. (UL): 

2000-2000...............Fire Protection Equipment Directory 

D. Factory Mutual Research Corp (FM): Approval Guide, 2005 Edition 

E. American National Standards Institute (ANSI): 

S3.41-1996 ............. Audible Emergency Evacuation Signal 

F. International Code Council, International Building Code (IBC) 2003 

Edition 
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PART 2 - PRODUCTS 

2.1 EQUIPMENT AND MATERIALS, GENERAL 

A. All equipment and components shall be new and the manufacturer's current 

model. All equipment shall be tested and listed by Underwriters 

Laboratories, Inc. or Factory Mutual Research Corporation for use as 

part of a fire alarm system. The authorized representative of the 

manufacturer of the major equipment shall certify that the installation 

complies with all manufacturer's requirements and that satisfactory 

total system operation has been achieved. Provide Edwards addressable 

equipment to match existing facility. 

2.2 CONDUIT, BOXES, AND WIRE 

A. Conduit shall be in accordance with Section 26 05 33, RACEWAY AND BOXES 

FOR ELECTRICAL SYSTEMS and as follows: 

1. All new and reused conduit shall be installed in accordance with NFPA 

70. 

2. Conduit fill shall not exceed 40 percent of interior cross sectional 

area. 

3. All new conduit shall be 19 mm (3/4 inch) minimum. 

B. Wire: 

1. Wiring shall be in accordance with NEC article 760, Section 26 05 21, 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND 

BELOW), and as recommended by the manufacturer of the fire alarm 

system. All wires shall be color coded. Number and size of conductors 

shall be as recommended by the fire alarm system manufacturer, but 

not less than 18 AWG for initiating device circuits and 14 AWG for 

notification device circuits. 

2. Addressable circuits and wiring used for the multiplex communication 

loop shall be twisted and shielded unless specifically excepted by 

the fire alarm equipment manufacturer in writing. 

3. Any fire alarm system wiring that extends outside of a building shall 

have additional power surge protection to protect equipment from 

physical damage and false signals due to lightning, voltage and 

current induced transients. Protection devices shall be shown on the 

submittal drawings and shall be UL listed or in accordance with 

written manufacturer's requirements. 

4. All wire or cable used in underground conduits including those in 

concrete shall be listed for wet locations. 

C. Terminal Boxes, Junction Boxes, and Cabinets: 

1. Shall be galvanized steel in accordance with UL requirements. 
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2. All new and reused boxes shall be sized and installed in accordance 

with NFPA 70. 

3. New covers shall be repainted red in accordance with Section 09 91 

00, PAINTING and shall be identified with white markings as "FA" for 

junction boxes and as "FIRE ALARM SYSTEM" for cabinets and terminal 

boxes. Lettering shall be a minimum of 19 mm (3/4 inch) high. 

4. Terminal boxes and cabinets shall have a volume 50 percent greater 

than required by the NFPA 70. Minimum sized wire shall be considered 

as 14 AWG for calculation purposes. 

5. Terminal boxes and cabinets shall have identified pressure type 

terminal strips and shall be located at the base of each riser. 

Terminal strips shall be labeled as specified or as approved by the 

COTR. 

2.3 FIRE ALARM CONTROL UNIT 

A. General: 

1. Each building shall be provided with a fire alarm control unit and 

shall operate as a supervised zoned fire alarm system. 

2. Each power source shall be supervised from the other source for loss 

of power. 

3. All circuits shall be monitored for integrity. 

4. Visually and audibly annunciate any trouble condition including, but 

not limited to main power failure, grounds and system wiring 

derangement. 

5. Transmit digital alarm information to the main fire alarm control 

unit. 

B. Enclosure: 

1. The control unit shall be housed in a cabinet suitable for both 

recessed and surface mounting. Cabinet and front shall be corrosion 

protected, given a rust-resistant prime coat, and manufacturer's 

standard finish. 

2. Cabinet shall contain all necessary relays, terminals, lamps, and 

legend plates to provide control for the system. 

C. Operator terminal at main control unit: 

1. Operator terminal shall consist of the central processing unit, 

display screen, keyboard and printer. 

2. Display screen shall have a minimum 15-inch diagonal non-glare screen 

capable of displaying 24 lines of 80 characters each. 

3. Keyboard shall consist of 60 alpha numeric and 12 user/functional 

control keys. 
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4. Printer shall be the automatic type, printing the date, time and 

location for all alarm, supervisory, and trouble conditions. 

D. Power Supply: 

1. The control unit shall derive its normal power from a 120 volt, 60 Hz 

dedicated supply connected to the emergency power system. Standby 

power shall be provided by a 24 volt DC battery as hereinafter 

specified. The normal power shall be transformed, rectified, 

coordinated, and interfaced with the standby battery and charger. 

2. The door holder power shall be arranged so that momentary or 

sustained loss of main operating power shall not cause the release of 

any door. 

3. Power supply for smoke detectors shall be taken from the fire alarm 

control unit. 

4. Provide protectors to protect the fire alarm equipment from damage 

due to lightning or voltage and current transients. 

5. Provide new separate and direct ground lines to the outside to 

protect the equipment from unwanted grounds. 

E. Circuit Supervision: Each alarm initiating device circuit, signaling 

line circuit, and notification appliance circuit, shall be supervised 

against the occurrence of a break or ground fault condition in the field 

wiring. These conditions shall cause a trouble signal to sound in the 

control unit until manually silenced by an off switch. 

F. Supervisory Devices: All sprinkler system valves, standpipe control 

valves, post indicator valves (PIV), and main gate valves shall be 

supervised for off-normal position. Closing a valve shall sound a 

supervisory signal at the control unit until silenced by an off switch. 

The specific location of all closed valves shall be identified at the 

control unit. Valve operation shall not cause an alarm signal. Low air 

pressure switches and duct detectors shall be monitored as supervisory 

signals. The power supply to the elevator shunt trip breaker shall be 

monitored by the fire alarm system as a supervisory signal. 

G. Trouble signals: 

1. Arrange the trouble signals for automatic reset (non-latching). 

2. System trouble switch off and on lamps shall be visible through the 

control unit door. 

H. Function Switches: Provide the following switches in addition to any 

other switches required for the system: 

1. Remote Alarm Transmission By-pass Switch: Shall prevent transmission 

of all signals to the main fire alarm control unit when in the "off" 
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position. A system trouble signal shall be energized when switch is 

in the off position. 

2. Alarm Off Switch: Shall disconnect power to alarm notification 

circuits on the local building alarm system. A system trouble signal 

shall be activated when switch is in the off position. 

3. Trouble Silence Switch: Shall silence the trouble signal whenever the 

trouble silence switch is operated. This switch shall not reset the 

trouble signal. 

4. Reset Switch: Shall reset the system after an alarm, provided the 

initiating device has been reset. The system shall lock in alarm 

until reset. 

5. Lamp Test Switch: A test switch or other approved convenient means 

shall be provided to test the indicator lamps. 

6. Drill Switch: Shall activate all notification devices without 

tripping the remote alarm transmitter. This switch is required only 

for general evacuation systems specified herein. 

7. Door Holder By-Pass Switch: Shall prevent doors from releasing during 

fire alarm tests. A system trouble alarm shall be energized when 

switch is in the abnormal position. 

8. Elevator recall By-Pass Switch: Shall prevent the elevators from 

recalling upon operation of any of the devices installed to perform 

that function. A system trouble alarm shall be energized when the 

switch is in the abnormal position. 

9. HVAC/Smoke Damper By-Pass: Provide a means to disable HVAC fans from 

shutting down and/or smoke dampers from closing upon operation of an 

initiating device designed to interconnect with these devices. 

I. Remote Transmissions: 

1. Provide capability and equipment for transmission of alarm, 

supervisory and trouble signals to the main fire alarm control unit. 

2. Transmitters shall be compatible with the systems and equipment they 

are connected to such as timing, operation and other required 

features. 

J. Remote Control Capability: Each building fire alarm control unit shall 

be installed and programmed so that each must be reset locally after an 

alarm, before the main fire alarm control unit can be reset. After the 

local building fire alarm control unit has been reset, then the all 

system acknowledge, reset, silence or disabling functions can be 

operated by the main fire alarm control unit 

K. System Expansion: Design the control units and enclosures so that the 

system can be expanded in the future (to include the addition of twenty 
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percent more alarm initiating, alarm notification and door holder 

circuits) without disruption or replacement of the existing control unit 

and secondary power supply. 
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2.4 STANDBY POWER SUPPLY 

A. Batteries: 

1. Battery shall be of the sealed, maintenance free type, 24-volt 

nominal. 

2. Battery shall have sufficient capacity to power the fire alarm system 

for not less than twenty-four hours plus five minutes of alarm to an 

end voltage of 1.14 volts per cell, upon a normal AC power failure. 

3. Battery racks shall be steel with an alkali-resistant finish. 

Batteries shall be secured in seismic areas 2B, 3, or 4 as defined by 

the Uniform Building Code. 

B. Battery Charger: 

1. Shall be completely automatic, with constant potential charger 

maintaining the battery fully charged under all service conditions. 

Charger shall operate from a 120-volt, 60 hertz emergency power 

source. 

2. Shall be rated for fully charging a completely discharged battery 

within 48 hours while simultaneously supplying any loads connected to 

the battery. 

3. Shall have protection to prevent discharge through the charger. 

4. Shall have protection for overloads and short circuits on both AC and 

DC sides. 

5. A trouble condition shall actuate the fire alarm trouble signal. 

6. Charger shall have automatic AC line voltage regulation, automatic 

current-limiting features, and adjustable voltage controls. 

2.5 ANNUNCIATION 

A. Annunciator, Alphanumeric Type (System): 

1. Shall be a supervised, LCD display containing a minimum of two lines 

of 40 characters for alarm annunciation in clear English text. 

2. Message shall identify building number, floor, zone, etc on the first 

line and device description and status (pull station, smoke detector, 

waterflow alarm or trouble condition) on the second line. 

3. The initial alarm received shall be indicated as such. 

4. A selector switch shall be provided for viewing subsequent alarm 

messages. 

5. The display shall be UL listed for fire alarm application. 

6. Annunciators shall display information for all buildings connected to 

the system. Local building annunciators, for general evacuation 

system buildings, shall be permitted when shown on the drawings and 

approved by the COTR. 
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B. Printers: 

1. System printers shall be high reliability digital input devices, UL 

approved, for fire alarm applications. The printers shall operate at 

a minimum speed of 30 characters per second. The printer shall be 

continually supervised. 

2. Printers shall be programmable to either alarm only or event logging 

output. 

a. Alarm printers shall provide a permanent (printed) record of all 

alarm information that occurs within the fire alarm system. Alarm 

information shall include the date, time, building number, floor, 

zone, device type, device address, and condition. 

b. Event logging printers shall provide a permanent (printed) record 

of every change of status that occurs within the fire alarm 

system. Status information shall include date, time, building 

number, floor, zone, device type, device address and change of 

status (alarm, trouble, supervisory, reset/return to normal). 

3. System printers shall provide tractor drive feed pins for 

conventional fan fold 213 mm x 275 mm (8-1/2" x 11") paper. 

4. The printers shall provide a printing and non-printing self test 

feature. 

5. Power supply for printers shall be taken from and coordinated with 

the building emergency service. 

6. Each printer shall be provided with a stand for the printer and 

paper. 

7. Spare paper and ribbons for printers shall be stocked and maintained 

as part of the five (5) year guarantee period services in addition to 

the one installed after the approval of the final acceptance test. 

2.6 ALARM NOTIFICATION APPLIANCES 

A. Horns: 

1. Shall operate on either 25 VRMS or 70.7 VRMS with field selectable 

output taps from 0.5 to 2.0W and originally installed at the one-half 

watt tap. Speakers shall provide a minimum sound output of 80 dBA at 

ten feet with the one-half watt tap. 

2. Frequency response shall be a minimum of 400 HZ to 4000 HZ. 

3. 100 mm (4 inches) or 200 mm (8 inches) cone type speakers ceiling 

mounted with white colored baffles in areas with suspended ceilings 

and wall mounted in areas without ceilings. 

B. Strobes: 

1. Xenon flash tube type minimum 15 candela in toilet rooms and 75 

candela in all other areas with a flash rate of 1 HZ. Strobes shall 
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be synchronized where required by the National Fire Alarm Code (NFPA 

72). 

2. Backplate shall be red with 13 mm (1/2 inch) permanent red letters. 

Lettering to read "Fire", be oriented on the wall or ceiling 

properly, and be visible from all viewing directions. 

3. Each strobe circuit shall have a minimum of twenty (20) percent spare 

capacity. 

4. Strobes may be combined with the audible notification appliances 

specified herein. 

2.8 ALARM INITIATING DEVICES 

A. Manual Fire Alarm Stations: 

1. Shall be non-breakglass, address reporting type. 

2. Station front shall be constructed of a durable material such as cast 

or extruded metal or high impact plastic. Stations shall be 

semi-flush type. 

3. Stations shall be of single action pull down type with suitable 

operating instructions provided on front in raised or depressed 

letters, and clearly labeled "FIRE". 

4. Operating handles shall be constructed of a durable material. On 

operation, the lever shall lock in alarm position and remain so until 

reset. A key shall be required to gain front access for resetting, 

or conducting tests and drills. 

5. Unless otherwise specified, all exposed parts shall be red in color 

and have a smooth, hard, durable finish. 

B. Smoke Detectors: 

1. Smoke detectors shall be UL listed for use with the fire alarm 

control unit being furnished. 

2. Smoke detectors shall be addressable type complying with applicable 

UL Standards for system type detectors. Smoke detectors shall be 

installed in accordance with the manufacturer's recommendations and 

NFPA 72. 

3. Detectors shall have an indication lamp to denote an alarm condition. 

Provide remote indicator lamps and identification plates where 

detectors are concealed from view. Locate the remote indicator lamps 

and identification plates flush mounted on walls so they can be 

observed from a normal standing position. 

4. All spot type and duct type detectors installed shall be of the 

photoelectric type. 
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5. Photoelectric detectors shall be factory calibrated and readily field 

adjustable. The sensitivity of any photoelectric detector shall be 

factory set at 3.0 plus or minus 0.25 percent obscuration per foot. 

6. Detectors shall provide a visual trouble indication if they drift out 

of sensitivity range or fail internal diagnostics. Detectors shall 

also provide visual indication of sensitivity level upon testing. 

Detectors, along with the fire alarm control units shall be UL listed 

for testing the sensitivity of the detectors. 

C. Heat Detectors: 

1. Heat detectors shall be of the addressable restorable rate 

compensated fixed-temperature spot type. 

2. Detectors shall have a minimum smooth ceiling rating of 2500 square 

feet. 

D. Water Flow and Pressure Switches: 

1. Wet pipe water flow switches and dry pipe alarm pressure switches for 

sprinkler systems shall be connected to the fire alarm system by way 

of an address reporting interface device. 

2. All new water flow switches shall be of a single manufacturer and 

series and non-accumulative retard type. 

3. All new switches shall have an alarm transmission delay time that is 

conveniently adjustable from 0 to 60 seconds. Initial settings shall 

be 30-45 seconds. Timing shall be recorded and documented during 

testing. 

 

2.9 SUPERVISORY DEVICES 

A. Duct Smoke Detectors: 

1. Duct smoke detectors shall be provided and connected by way of an 

address reporting interface device. Detectors shall be provided with 

an approved duct housing mounted exterior to the duct, and shall have 

perforated sampling tubes extending across the full width of the duct 

(wall to wall). Detector placement shall be such that there is 

uniform airflow in the cross section of the duct. 

2. Interlocking with fans shall be provided in accordance with NFPA 90A 

and as specified hereinafter under Part 3.2, "TYPICAL OPERATION". 

3. Provide remote indicator lamps, key test stations and identification 

nameplates (e.g. "DUCT SMOKE DETECTOR AHU-X") for all duct detectors. 

Locate key test stations in plain view on walls or ceilings so that 

they can be observed and operated from a normal standing position. 

Relocate Rehab Functions 656-16-277 
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B. Sprinkler and Standpipe System Supervisory Switches: 

1. Each sprinkler system water supply control valve, riser valve or zone 

control valve, and each standpipe system riser control valve shall be 

equipped with a supervisory switch. Standpipe hose valves, and test 

and drain valves shall not be equipped with supervisory switches. 

2. PIV (post indicator valve) or main gate valve shall be equipped with 

a supervisory switch. 

3. Valve supervisory switches shall be connected to the fire alarm 

system by way of address reporting interface device. See Section 21 

10 00, WATER-BASED FIRE-SUPPRESSION SYSTEMS for new switches to be 

added. Connect tamper switches for all control valves shown on the 

approved shop drawings. 

4. The mechanism shall be contained in a weatherproof die-cast aluminum 

housing that shall provide a 19 mm (3/4 inch) tapped conduit entrance 

and incorporate the necessary facilities for attachment to the 

valves. 

5. The entire installed assembly shall be tamper-proof and arranged to 

cause a switch operation if the housing cover is removed or if the 

unit is removed from its mounting. 

6. Where dry-pipe sprinkler systems are installed, high and low air 

pressure switches shall be provided and monitored by way of an 

address reporting interface devices. 

2.10 ADDRESS REPORTING INTERFACE DEVICE 

A. Shall have unique addresses that reports directly to the fire alarm 

panel. 

B. Shall be configurable to monitor normally open or normally closed 

devices for both alarm and trouble conditions. 

C. Shall have terminal designations clearly differentiating between the 

circuit to which they are reporting from and the device that they are 

monitoring. 

D. Shall be UL listed for fire alarm use and compatibility with the panel 

to which they are connected. 

E. Shall be mounted in weatherproof housings if mounted exterior to a 

building. 
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2.11 SMOKE BARRIER DOOR CONTROL 

A. Electromagnetic Door Holders: 

1. New Door Holders shall be standard wall mounted electromagnetic type. 

In locations where doors do not come in contact with the wall when in 

the full open position, an extension post shall be added to the door 

bracket. 

2. Operation shall be by 24 volt DC supplied from a battery located at 

the fire alarm control unit. Door holders shall be coordinated as to 

voltage, ampere drain, and voltage drop with the battery, battery 

charger, wiring and fire alarm system for operation as specified. 

B. A maximum of twelve door holders shall be provided for each circuit. 

Door holders shall be wired to allow releasing doors by smoke zone. 

C. Door holder control circuits shall be electrically supervised. 

D. Smoke detectors shall not be incorporated as an integral part of door 

holders. 

E. Combination holder-closer units are furnished and installed as per 

Section 08 71 00, DOOR HARDWARE. Connection and wiring shall be as 

herein specified. 

2.12 UTILITY LOCKS AND KEYS: 

A. All key operated test switches, control units, annunciator panels and 

lockable cabinets shall be provided with a single standardized utility 

lock and key. 

B. Key-operated manual fire alarm stations shall have a single standardized 

lock and key separate from the control equipment. 

C. All keys shall be delivered to the COTR. 

2.13 SPARE AND REPLACEMENT PARTS 

A. Provide spare and replacement parts as follows: 

1. Heat detectors - 2 of each type 

2. Fire alarm strobes - 2 

3. Chime/strobes - 3 

4. Smoke detectors - 5 

5. Control equipment keys - 5 

6. Printer paper - 3 boxes 

7. Printer replacement ribbons - 3 
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B. Spare and replacement parts shall be in original packaging and submitted 

to the COTR. 

C. Furnish and install a storage cabinet of sufficient size and suitable 

for storing spare equipment. Doors shall include a pad locking device. 

Padlock to be provided by the VA. Location of cabinet to be determined 

by the COR. 

D. Provide to the VA, all hardware, software, programming tools, license 

and documentation necessary to permanently modify the fire alarm system 

on site. The minimum level of modification includes addition and 

deletion of devices, circuits, zones and changes to system description, 

system operation, and digitized evacuation and instructional messages. 

2.14 INSTRUCTION CHART: 

Provide a typeset printed or typewritten instruction card mounted behind 

a Lexan plastic or glass cover in a stainless steel or aluminum frame 

with a backplate. Install the frame in a conspicuous location observable 

from each control unit where operations are performed. The card shall 

show those steps to be taken by an operator when a signal is received 

under all conditions, normal, alarm, supervisory, and trouble. Provide 

an additional copy with the binder for the input output matrix for the 

sequence of operation. The instructions shall be approved by the COTR 

before being posted. 

PART 3 - EXECUTION 

3.1 INSTALLATION: 

A. Installation shall be in accordance with NFPA 70, 72, 90A, and 101 as 

shown on the drawings, and as recommended by the major equipment 

manufacturer. Fire alarm wiring shall be installed in conduit. All 

conduit and wire shall be installed in accordance with Section 26 05 33, 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS , Section 26 05 21, LOW-VOLTAGE 

ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW), and all 

penetrations of smoke and fire barriers shall be protected as required 

by Section 07 84 00, FIRESTOPPING. 

B. All new conduits, junction boxes, conduit supports and hangers shall be 

concealed in finished areas and may be exposed in unfinished areas. 

C. All new or reused exposed conduit shall be painted in accordance with 

Section 09 91 00, PAINTING to match surrounding finished areas and red 

in unfinished areas. 
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D. All fire detection and alarm system devices, control units and remote 

annunciators shall be flush mounted when located in finished areas and 

may be surface mounted when located in unfinished areas. Exact locations 

to be approved by the COTR. 

E. Chimes shall be ceiling mounted and fully recessed in areas with 

suspended ceilings. Chimes shall be wall mounted and recessed in 

finished areas without suspended ceilings. Chimes may be surface mounted 

in unfinished areas. 

G. Strobes shall be flush wall mounted 2,000 mm (80 inches) above the floor 

or 150 mm (6 inches) below ceiling, whichever is lower. Locate and mount 

to maintain a minimum 900 mm (36 inches) clearance from side 

obstructions. 

H. Manual pull stations shall be installed not less than 1050 mm (42 

inches) or more than 1200 mm (48 inches) from finished floor to bottom 

of device and within 1500 mm (60 inches) of a stairway or an exit door. 

I. Where possible, locate water flow and pressure switches a minimum of 300 

mm (12 inches) from a fitting that changes the direction of the flow and 

a minimum of 900 mm (36 inches) from a valve. 

J. Mount valve tamper switches so as not to interfere with the normal 

operation of the valve and adjust to operate within two revolutions 

toward the closed position of the valve control, or when the stem has 

moved no more than one-fifth of the distance from its normal position. 

K. Connect flow and tamper switches installed under Section 21 10 00, 

WATER-BASED FIRE-SUPPRESSION SYSTEMS. 

L. Connect combination closer-holders installed under Section 08 71 00, 

DOOR HARDWARE. 

3.2 TYPICAL OPERATION 

A. Activation of any manual pull station, water flow or pressure switch, 

heat detector, kitchen hood suppression system, gaseous suppression 

system, or smoke detector shall cause the following operations to occur: 

1. For sprinkler protected buildings, flash strobes continuously only in 

the zone of alarm. For buildings without sprinkler protection 

throughout, flash strobes continuously only on the floor of alarm. 

2. Continuously sound a temporal pattern general alarm and flash all 

strobes in the building in alarm until reset at the local fire alarm 

control unit. 

3. Release only the magnetic door holders on the floor from which alarm 

was initiated after the alert signal. 

4. Transmit a separate alarm signal, via the main fire alarm control 

unit to the fire department. 
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5. Unlock the electrically locked exit doors within the zone of alarm. 

B. Operation of a smoke detector at a corridor door used for automatic 

closing shall also release only the magnetic door holders on that floor 

in that smoke zone. Operation of a smoke detector at a shutter used for 

automatic closing shall also release only the shutters on that floor. 

F. Operation of duct smoke detectors shall cause a system supervisory 

condition and shut down the ventilation system and close the associated 

smoke dampers as appropriate. 

G. Operation of any sprinkler or standpipe system valve supervisory switch 

or high/low air pressure switch shall cause a system supervisory 

condition. 

3.3 TESTS 

A. Provide the service of a NICET level III, competent, factory-trained 

engineer or technician authorized by the manufacturer of the fire alarm 

equipment to technically supervise and participate during all of the 

adjustments and tests for the system. Make all adjustments and tests in 

the presence of the COR. 

B. When the systems have been completed and prior to the scheduling of the 

final inspection, furnish testing equipment and perform the following 

tests in the presence of the COTR. When any defects are detected, make 

repairs or install replacement components, and repeat the tests until 

such time that the complete fire alarm systems meets all contract 

requirements. After the system has passed the initial test and been 

approved by the COTR, the contractor may request a final inspection. 

1. Before energizing the cables and wires, check for correct connections 

and test for short circuits, ground faults, continuity, and 

insulation. 

2. Test the insulation on all installed cable and wiring by standard 

methods as recommended by the equipment manufacturer. 

3. Run water through all flow switches. Check time delay on water flow 

switches. Submit a report listing all water flow switch operations 

and their retard time in seconds. 

4. Open each alarm initiating and notification circuit to see if trouble 

signal actuates. 

5. Ground each alarm initiation and notification circuit and verify 

response of trouble signals. 

3.4 FINAL INSPECTION AND ACCEPTANCE 

A. Prior to final acceptance a minimum 30 day "burn-in" period shall be 

provided. The purpose shall be to allow equipment to stabilize and 

potential installation and software problems and equipment malfunctions 
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to be identified and corrected. During this diagnostic period, all 

system operations and malfunctions shall be recorded. Final acceptance 

will be made upon successful completion of the "burn-in" period and 

where the last 14 days is without a system or equipment malfunction. 

B. At the final inspection a factory trained representative of the 

manufacturer of the major equipment shall repeat the tests in Article 

3.3 TESTS and those required by NFPA 72. In addition the representative 

shall demonstrate that the systems function properly in every respect. 

The demonstration shall be made in the presence of a VA representative. 

3.5 INSTRUCTION 

A. The manufacturer's authorized representative shall provide instruction 

and training to the VA as follows: 

1. Two two-hour sessions to engineering staff for detailed operation of 

the system. Two sessions occur at the completion of installation 

B. The Contractor and/or the Systems Manufacturer's representative shall 

provide a typewritten "Sequence of Operation" including a trouble 

shooting guide of the entire system for submittal to the VA. The 

sequence of operation will be shown for each input in the system in a 

matrix format and provided in a loose leaf binder. When reading the 

sequence of operation, the reader will be able to quickly and easily 

determine what output will occur upon activation of any input in the 

system. The INPUT/OUTPUT matrix format shall be as shown in Appendix A 

to NFPA 72. 

C. Furnish the services of a competent instructor for instructing personnel 

in the programming requirements necessary for system expansion. Such 

programming shall include addition or deletion of devices, zones, 

indicating circuits and printer/display text. 

- - - END - - - 
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SECTION 32 05 23 

CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section shall cover site work concrete constructed upon the 

prepared subgrade and in conformance with the lines, grades, thickness, 

and cross sections shown. Construction shall include the following: 

B. Curb and gutter. 

C. Pedestrian Pavement: Sidewalks, grade slabs, wheelchair curb ramps, 

steps. 

D. Vehicular Pavement: Driveways. 

1.2 RELATED WORK 

A. Laboratory and Field Testing Requirements: Section 01 45 29, TESTING 

LABORATORY SERVICES. 

B. Concrete Materials, Quality, Mixing, Design and Other Requirements: 

Section 03 30 00, CAST-IN-PLACE-CONCRETE. 

C. Metal Components of Steps (Nosing and Railing): Section 05 50 00, METAL 

FABRICATIONS. 

1.3 DESIGN REQUIREMENTS 

Design all elements with the latest published version of applicable 

codes. 

1.4 WEATHER LIMITATIONS 

Placement of concrete shall be as specified under Article 3.8, COLD 

WEATHER and Article 3.7, HOT WEATHER of Section 03 30 00, CAST-IN-PLACE 

CONCRETE. 

1.5 AGGREGATE BASE MATERIAL JOB-MIX 

The Contractor shall submit the Class 5 material information to the 

Resident Engineer, in writing, for approval. The material information 

shall include the source of materials, gradation, plasticity index, 

liquid limit, and laboratory compaction curves indicating maximum 

density at optimum moisture. This material shall be part of the 

sidewalk and concrete drive pavement section (see Drawings). 

1.6 SUBMITTALS 

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES, furnish the following: 
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B. Manufacturers' Certificates and Data certifying that the following 

materials conform to the requirements specified. 

1. Expansion joint filler 

2. Hot poured sealing compound 

3. Reinforcement 

4. Curing materials 

C. Data and Test Reports: 

1. Concrete mix design, including design strength. 

2. Test reports on place concrete: 

a. Test materials or review of test reports available from supplier. 

b. Field tests specified herein. 

1.7 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. Refer to the latest edition of all referenced 

Standards and codes. 

B. American Association of State Highway and Transportation Officials 

(AASHTO): 

M031MM031-07-UL ........ Deformed and Plain Carbon-Steel Bars for 

Concrete Reinforcement (ASTM A615/A615M-09) 

M055MM055-09-UL ........ Steel Welded Wire Reinforcement, Plain, for 

Concrete (ASTM A185) 

M147-65-UL ............. Materials for Aggregate and Soil-Aggregate 

Subbase, Base and Surface Courses (R 2004) 

M148-05-UL ............. Liquid Membrane-Forming Compounds for Curing 

Concrete (ASTM C309) 

M171-05-UL ............. Sheet Materials for Curing Concrete (ASTM C171) 

M182-05-UL ............. Burlap Cloth Made from Jute or Kenaf and Cotton 

Mats 

M213-01-UL ............. Preformed Expansion Joint Fillers for Concrete 

Paving and Structural Construction 

(Non-extruding and Resilient Bituminous Type) 

(ASTM D1751) 

M233-86-UL ............. Boiled Linseed Oil Mixer for Treatment of 

Portland Cement Concrete 

T099-09-UL ............. Moisture-Density Relations of Soils Using a 2.5 

kg. (5.5 lb) Rammer and a 305 mm (12 in.) Drop 
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T180-09-UL ............. Moisture-Density Relations of Soils Using a 

4.54 kg (10 lb.) Rammer and a 457 mm (18 in.) 

Drop 

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

C94/C94M-09 ............ Ready-Mixed Concrete 

C143/C143M-09 .......... Slump of Hydraulic Cement Concrete 

PART 2 - PRODUCTS 

2.1 GENERAL 

Concrete shall be Type C, air-entrained as specified in Section 03 30 

00, CAST-IN-PLACE CONCRETE and in accordance with ASTM C150, and/or in 

accordance with the following: 

 

TYPE MnDOT Specification 

Curb & Gutter 3A32 Manual placement 

3A22 Slip-form 

Pedestrian Pavement 3A32 Manual placement 

3A22 Slip-form 

Vehicular Pavement & 

Equipment Pad 

3A40R Manual placed 

3A30R Machine placed 

3A20R Vibratory placed 

 

2.2 REINFORCEMENT 

A. The type, amount, and locations of steel reinforcement shall be as 

shown on the drawings and in the specifications. 

B. Welded wire-fabric shall conform to AASHTO M55. 

C. Dowels shall be plain steel bars conforming to AASHTO M31. Tie bars 

shall be deformed steel bars conforming to AASHTO M31. 

2.3 AGGREGATE BASE 

A. Aggregate base material shall be Class 5, MnDOT Specification 3138. 

B. Subbase material shall produce a compacted, dense-graded course, 

meeting the density requirement specified herein. 

2.4 FORMS 

A. Use metal or wood forms that are straight and suitable in 

cross-section, depth, and strength to resist springing during 

depositing and consolidating the concrete, for the work involved. 
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B. Do not use forms if they vary from a straight line more than 3 mm (1/8 

inch) in any 3000 mm (ten foot) long section, in either a horizontal or 

vertical direction. 

C. Wood forms should be at least 50 mm (2 inches) thick (nominal). Wood 

forms shall also be free from warp, twist, loose knots, splits, or 

other defects. Use approved flexible or curved forms for forming radii. 

2.5 CONCRETE CURING MATERIALS 

A. Concrete curing materials shall conform to one of the following: 

1. Burlap conforming to AASHTO M182 having a weight of 233 grams (seven 

ounces) or more per square meter (yard) when dry. 

2. Impervious Sheeting conforming to AASHTO M171. 

3. Liquid Membrane Curing Compound conforming to AASHTO M148 (ASTM 

C309), Type 2 and shall be free of paraffin or petroleum. 

2.6 EXPANSION JOINT FILLERS 

Material shall conform to AASHTO M213. 

PART 3 - EXECUTION 

3.1 SUBGRADE PENETRATION 

A. Maintain the subgrade in a smooth, compacted condition, in conformance 

with the required section and established grade until the succeeding 

operation has been accomplished. 

3.2 AGGREGATE BASE 

A. Furnishing: Contractor shall provide the Class 5 material that has been 

approved by the Resident Engineer. 

B. Placing: 

1. Place the Class 5 material on the prepared subgrade in a uniform 

layer to the required contour and grades, and to a loose depth not 

to exceed 200 mm (8 inches), and that when compacted, will produce a 

layer of the designated thickness. 

2. When the designated compacted thickness exceeds 150 mm (6 inches), 

place the material in layers of equal thickness. Remove 

unsatisfactory areas and replace with satisfactory mixture, or mix 

the material in the area. 

3. In no case will the addition of thin layers of material be added to 

the top layer in order to meet grade.  
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4. If the elevation of the top layer is 13 mm (1/2 inch) or more below 

the grade, excavate the top layer and replace with new material to a 

depth of at least 75 mm (3 inches) in compacted thickness. 

C. Compaction: 

1. Perform compaction with approved equipment (hand or mechanical) well 

suited to the material being compacted. 

2. Moisten or aerate the material as necessary to provide the moisture 

content that will readily facilitate obtaining the specified 

compaction with the equipment used. 

3. Compact each layer to 100 percent of maximum density as determined 

by AASHTO D698. 

D. Smoothness Test and Thickness Control: 

Test the completed subbase for grade and cross section with a straight 

edge. 

1. The surface of each layer shall not show any deviations in excess of 

10 mm (3/8 inch). 

2. The completed thickness shall be within 13 mm (1/2 inch) of the 

thickness as shown. 

E. Protection: 

1. Maintain the finished subbase in a smooth and compacted condition 

until the concrete has been placed. 

2. When Contractor's subsequent operations or adverse weather disturbs 

the approved compacted subbase, excavate, and reconstruct it with 

new material meeting the requirements herein specified, at no 

additional cost to the VA. 

3.3 SETTING FORMS 

A. Base Support: 

1. Compact the base material under the forms true to grade so that, 

when set, they will be uniformly supported for their entire length 

at the grade as shown. 

2. Correct imperfections or variations in the base material grade by 

cutting or filling and compacting. 

B. Form Setting: 

1. Set forms sufficiently in advance of the placing of the concrete to 

permit the performance and approval of all operations required with 

and adjacent to the form lines. 
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2. Set forms to true line and grade and use stakes, clamps, spreaders, 

and braces to hold them rigidly in place so that the forms and 

joints are free from play or movement in any direction. 

3. Forms shall conform to line and grade with an allowable tolerance of 

3 mm (1/8 inch) when checked with a straightedge and shall not 

deviate from true line by more than 6 mm (1/4 inch) at any point. 

4. Do not remove forms until removal will not result in damaged 

concrete or at such time to facilitate finishing. 

5. Clean and oil forms each time they are used. 
 

3.4 EQUIPMENT 

A. The Resident Engineer shall approve equipment and tools necessary for 

handling materials and performing all parts of the work prior to 

commencement of work. 

B. Maintain equipment and tools in satisfactory working condition at all 

times. 

3.5 PLACING REINFORCEMENT 

A. Reinforcement shall be free from dirt, oil, rust, scale or other 

substances that prevent the bonding of the concrete to the 

reinforcement. 

B. Before the concrete is placed, the Resident Engineer shall approve the 

reinforcement, which shall be accurately and securely fastened in place 

with suitable supports and ties. The type, amount, and position of the 

reinforcement shall be as shown. 

3.6 PLACING CONCRETE - GENERAL 

A. Obtain approval of the Resident Engineer before placing concrete. 

B. Remove debris and other foreign material from between the forms before 

placing concrete. Obtain approval of the Resident Engineer before 

placing concrete.
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C. Before the concrete is placed, uniformly moisten the subgrade, base, or 

subbase appropriately, avoiding puddles of water. 

D. Convey concrete from mixer to final place of deposit by a method which 

will prevent segregation or loss of ingredients. Deposit concrete so 

that it requires as little handling as possible. 

E. While being placed, spade or vibrate and compact the concrete with 

suitable tools to prevent the formation of voids or honeycomb pockets. 

Vibrate concrete well against forms and along joints. Over-vibration or 

manipulation causing segregation will not be permitted. Place concrete 

continuously between joints without bulkheads. 

F. Install a construction joint whenever the placing of concrete is 

suspended for more than 30 minutes and at the end of each day's work. 

G. Workmen or construction equipment coated with foreign material shall 

not be permitted to walk or operate in the concrete during placement 

and finishing operations. 

3.7 PLACING CONCRETE FOR CURB AND GUTTER, PEDESTRIAN PAVEMENT, AND EQUIPMENT 

PADS 

A. Place concrete in the forms in one layer of such thickness that, when 

compacted and finished, it will conform to the cross section as shown. 

B. Deposit concrete as near to joints as possible without disturbing them 

but do not dump onto a joint assembly. 

C. After the concrete has been placed in the forms, use a strike-off 

guided by the side forms to bring the surface to the proper section to 

be compacted. 

D. Consolidate the concrete thoroughly by tamping and spading, or with 

approved mechanical finishing equipment. 

E. Finish the surface to grade with a wood or metal float. 

F. All Concrete pads and pavements shall be constructed with sufficient 

slope to drain properly. 

3.8 PLACING CONCRETE FOR VEHICULAR PAVEMENT 

A. Deposit concrete into the forms as close as possible to its final 

position. 

B. Place concrete rapidly and continuously between construction joints. 

C. Strike off concrete and thoroughly consolidate by a finishing machine, 

vibrating screed, or by hand-finishing. 

D. Finish the surface to the elevation and crown as shown. 
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E. Deposit concrete as near the joints as possible without disturbing them 

but do not dump onto a joint assembly. Do not place adjacent lanes 

without approval by the Resident Engineer. 

3.9 CONCRETE FINISHING - GENERAL 

A. The sequence of operations, unless otherwise indicated, shall be as 

follows: 

1. Consolidating, floating, straight-edging, troweling, texturing, and 

edging of joints. 

2. Maintain finishing equipment and tools in a clean and approved 

condition. 

3.10 CONCRETE FINISHING – CURB AND GUTTER 

A. Round the edges of the gutter and top of the curb with an edging tool 

to a radius of 6mm (1/4 inch) or as otherwise detailed. 

B. Float the surfaces and finish with a smooth wood or metal float until 

true to grade and section and uniform in textures. 

C. Finish the surfaces, while still wet, with a bristle type brush with 

longitudinal strokes. 

D. Immediately after removing the front curb form, rub the face of the 

curb with a wood or concrete rubbing block and water until blemishes, 

form marks, and tool marks have been removed. Brush the surface, while 

still wet, in the same manner as the gutter and curb top. 

E. Except at grade changes or curves, finished surfaces shall not vary 

more than 3 mm (1/8 inch) for gutter and 6 mm (1/4 inch) for top and 

face of curb, when tested with a 3000 mm (10 foot) straightedge. 

F. Remove and reconstruct irregularities exceeding the above for the full 

length between regularly scheduled joints. 

G. Correct any depressions which will not drain. 

H. Visible surfaces and edges of finished curb and gutter shall be free of 

blemishes, form marks, and tool marks, and shall be uniform in color, 

shape, and appearance. 

3.11 CONCRETE FINISHING PEDESTRIAN PAVEMENT 

A. Walks, Grade Slabs, Wheelchair Curb Ramps: 

1. Finish the surfaces to grade and cross section with a metal float, 

trowled smooth and finished with a broom moistened with clear water. 

2. Brooming shall be transverse to the line of traffic. 

3. Finish all slab edges, including those at formed joints, carefully 

with an edger having a radius as shown on the Drawings. 
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4. Unless otherwise indicated, edge the transverse joints before 

brooming. The brooming shall eliminate the flat surface left by the 

surface face of the edger. Execute the brooming so that the 

corrugation, thus produced, will be uniform in appearance and not 

more than 2 mm (1/16 inch) in depth. 

5. The completed surface shall be uniform in color and free of surface 

blemishes, form marks, and tool marks. The finished surface of the 

pavement shall not vary more than 5 mm (3/16 inch) when tested with 

a 3000 mm (10 foot) straightedge. 

6. The thickness of the pavement shall not vary more than 6 mm (1/4 

inch). 

7. Remove and reconstruct irregularities exceeding the above for the 

full length between regularly scheduled joints. 

3.12 CONCRETE FINISHING FOR VEHICULAR PAVEMENT 

A. Accomplish longitudinal floating with a longitudinal float not less 

than 3000 mm (10 feet) long and 150 mm (6 inches) wide, properly 

stiffened to prevent flexing and warping. Operate the float from foot 

bridges in a sawing motion parallel to the direction in which the 

pavement is being laid from one side of the pavement to the other, and 

advancing not more than half the length of the float. 

B. After the longitudinal floating is completed, but while the concrete is 

still plastic, eliminate minor irregularities in the pavement surfaces 

by means of metal floats, 1500 mm (5 feet) in length, and 

straightedges, 3000 mm (10 feet) in length. Make the final finish with 

the straightedges, which shall be used to float the entire pavement 

surface. 

C. Test the surface for trueness with a 3000 mm (10 foot) straightedge 

held in successive positions parallel and at right angles to the 

direction in which the pavement is being laid and the entire area 

covered as necessary to detect variations. Advance the straightedge 

along the pavement in successive stages of not more than one half the 

length of the straightedge. Correct all irregularities and refinish the 

surface. 

D. The finished surface of the pavement shall not vary more than 6 mm (1/4 

inch) in both longitudinal and transverse directions when tested with a 

3000 mm (10 foot) straightedge. 

E. The thickness of the pavement shall not vary more than 6 mm (1/4 inch).  
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F. When most of the water glaze or sheen has disappeared and before the 

concrete becomes nonplastic, give the surface of the pavement a broomed 

finish with an approved fiber broom not less than 450 mm (18 inches) 

wide. Pull the broom gently over the surface of the pavement from edge 

to edge. Brooming shall be transverse to the line of traffic and so 

executed that the corrugations thus produced will be uniform in 

character and width, and not more than 3 mm (1/8 inch) in depth. 

Carefully finish the edge of the pavement along forms and at the joints 

with an edging tool. The brooming shall eliminate the flat surface left 

by the surface face of the edger. 

G. The finish surfaces of new and existing abutting pavements shall 

coincide at their juncture. 

3.13 CONCRETE FINISHING EQUIPMENT PADS 

A. After the surface has been struck off and screeded to the proper 

elevation, give it a smooth dense float finish, free from depressions 

or irregularities. 

B. Carefully finish all slab edges with an edger having a radius as shown 

in the Drawings. 

C. After removing the forms, rub the faces of the pad with a wood or 

concrete rubbing block and water until blemishes, form marks, and tool 

marks have been removed. The finish surface of the pad shall not vary 

more than 3 mm (1/8 inch) when tested with a 3000 mm (10 foot) 

straightedge. 

D. Correct irregularities exceeding the above. 

3.14 JOINTS - GENERAL 

A. Place joints, where shown, conforming to the details as shown, and 

perpendicular to the finished grade of the concrete surface. 

B. Joints shall be straight and continuous from edge to edge of the 

pavement. 

3.15 CONTRACTION JOINTS 

A. Cut joints to depth as shown with a grooving tool or jointer of a 

radius as shown or by sawing with a blade producing the required width 

and depth. 

B. Construct joints in the curb and gutter by inserting 3 mm (1/8 inch) 

steel plates conforming to the cross sections of the curb and gutter. 

C. Plates shall remain in place until concrete has set sufficiently to 

hold its shape and shall then be removed. 
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D. Finish edges of all joints with an edging tool having the radius as 

shown. 

E. Score pedestrian pavement with a standard grooving tool or jointer. 

3.16 EXPANSION JOINTS 

A. Use a preformed expansion joint filler material of the thickness as 

shown to form expansion joints. 

B. Material shall extend the full depth of concrete, cut and shaped to the 

cross section as shown, except that top edges of joint filler shall be 

below the finished concrete surface where shown to allow for sealing. 

C. Anchor with approved devices to prevent displacing during placing and 

finishing operations. 

D. Round the edges of joints with an edging tool. 

E. Form expansion joints as follows: 

1. Without dowels, about structures and features that project through, 

into, or against any site work concrete construction. 

2. Using joint filler of the type, thickness, and width as shown. 

3. Installed in such a manner as to form a complete, uniform separation 

between the structure and the site work concrete item. 

3.17 FORM REMOVAL 

A. Forms shall remain in place at least 12 hours after the concrete has 

been placed. Remove forms without injuring the concrete. 

B. Do not use bars or heavy tools against the concrete in removing the 

forms. Promptly repair any concrete found defective after form removal. 

3.18 CURING OF CONCRETE 

A. Cure concrete by one of the following methods appropriate to the 

weather conditions and local construction practices, against loss of 

moisture, and rapid temperature changes for at least seven days from 

the beginning of the curing operation. Protect unhardened concrete from 

rain and flowing water. All equipment needed for adequate curing and 

protection of the concrete shall be on hand and ready to install before 

actual concrete placement begins. Provide protection as necessary to 

prevent cracking of the pavement due to temperature changes during the 

curing period. If any selected method of curing does not afford the 

proper curing and protection against concrete cracking, remove and 

replace the damaged pavement and employ another method of curing as 

directed by the Resident Engineer. 
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B. Burlap Mat: Provide a minimum of two layers kept saturated with water 

for the curing period. Mats shall overlap each other at least 150 mm (6 

inches). 

C. Impervious Sheeting: Use waterproof paper, polyethylene-coated burlap, 

or polyethylene sheeting. Polyethylene shall be at lease 0.1 mm (4 

mils) in thickness. Wet the entire exposed concrete surface with a fine 

spray of water and then cover with the sheeting material. Sheets shall 

overlap each other at least 300 mm (12 inches). Securely anchor 

sheeting. 

D. Liquid Membrane Curing: 

1. Apply pigmented membrane-forming curing compound in two coats at 

right angles to each other at a rate of 5 m2/L (200 square feet per 

gallon) for both coats. 

2. Do not allow the concrete to dry before the application of the 

membrane. 

3. Cure joints designated to be sealed by inserting moistened paper or 

fiber rope or covering with waterproof paper prior to application of 

the curing compound, in a manner to prevent the curing compound 

entering the joint. 

4. Immediately re-spray any area covered with curing compound and 

damaged during the curing period. 

3.19 CLEANING 

A. After completion of the curing period: 

1. Remove the curing material (other than liquid membrane). 

2. Sweep the concrete clean. 

3. After removal of all foreign matter from the joints, seal joints as 

herein specified. 

4. Clean the entire concrete of all debris and construction equipment 

as soon as curing and sealing of joints has been completed. 

3.20 PROTECTION 

The contractor shall protect the concrete against all damage prior to 

final acceptance by the Government. Remove concrete containing 

excessive cracking, fractures, spalling, or other defects and 

reconstruct the entire section between regularly scheduled joints, when 

directed by the Resident Engineer, and at no additional cost to the 

Government. Exclude traffic from vehicular pavement until the concrete 
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is at least seven days old, or for a longer period of time if so 

directed by the Resident Engineer. 

3.21 FINAL CLEAN-UP 

Remove all debris, rubbish and excess material from the Station. 

- - - E N D - - - 
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SECTION 32 12 16 

ASPHALT PAVING 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This work shall cover the composition, mixing, construction upon the 

prepared subgrade, and the protection of hot asphalt concrete pavement. 

The hot asphalt concrete pavement shall consist of an aggregate or 

asphalt base course and asphalt surface course constructed in 

conformity with the lines, grades, thickness, and cross sections as 

shown. Each course shall be constructed to the depth, section, or 

elevation required by the drawings and shall be rolled, finished, and 

approved before the placement of the next course. 

1.2 REFERENCES 

A. Comply with the provisions of the following codes, specifications, and 

standards except where more stringent requirements are shown on the 

Drawings and specified herein: 

1. Minnesota Department of Transportation (MnDOT), "Standard 

Specifications for Construction," 2005 Edition, including 

Supplemental Specifications current as of bid date. 

1.3 RELATED WORK 

A. Laboratory and field testing requirements: Section 01 45 29, TESTING 

LABORATORY SERVICES. 

B. Pavement Markings: Section 32 17 23, PAVEMENT MARKINGS. 

1.4 INSPECTION OF PLANT AND EQUIPMENT 

The Project Architect shall have access at all times to all parts of 

the material producing plants for checking the mixing operations and 

materials and the adequacy of the equipment in use. 

1.5 ALIGNMENT AND GRADE CONTROL 

The Contractor’s Registered Professional Land Surveyor shall establish 

and control the pavement (aggregate or asphalt base course and asphalt 

surface course) alignments, grades, elevations, and cross sections as 

shown on the Drawings. 

1.6 SUBMITTALS 

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES, furnish the following: 

B. Data and Test Reports: 
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1. Mix Designs: Furnish mix designs and supporting test data for 

asphaltic mixtures. Bituminous mixture designs should meet the 

requirements of MnDOT Specification 2360. 

2. Test Reports: Report on tests of in-place construction of 

bituminous base and surface courses. 

3. Certification: Materials certificates signed by the material 

producer and the Contractor, certifying that each material item 

complies with, or exceeds, specified requirements. 

C. Provide MSDS (Material Safety Data Sheets) for all chemicals used on 

ground. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. General: Use locally available materials and gradations which exhibit 

a satisfactory record of previous installations. Paving shall be hot 

plant mix asphaltic concrete produced in accordance with Quality 

Control/Quality Assurance from a MnDOT Certified plan. 

B. Where the term "Engineer" or "Commission" is referenced in the State 

Highway Specifications, it shall mean the VA Resident Engineer or VA 

Contracting Officer. 

2.2 AGGREGATES 

A. Aggregate Base Course: Class 5, MnDOT Specification 3138. 

2.3 ASPHALT MIXTURES 

A. Asphalt Mixtures: 

1. Base Course: MnDOT Specification 2360, mix design LVNW35030C (non- 

wear). 

2. Surface Course: MnDOT Specification 2360, mix design LVWE35030C 

(wear). 

C. Tack Coat: MnDOT Specification 2357, diluted emulsified asphalt or 

RC liquid asphalt. 

PART 3 - EXECUTION 

3.1 GENERAL 

The Asphalt Concrete Paving equipment, weather limitations, job-mix 

formula, mixing, construction methods, compaction, finishing, 

tolerance, and protection shall conform to the requirements of the 

MNDOT Specifications for Construction. 

 

  



 

 

321216 - ASPHALT PAVING 

Page 3 of 4 

 

3.2 SUBGRADE 

A. Shape to line and grade and compact with self-propelled rollers. 

Subgrade preparation shall conform to MnDOT Specification 2112. 

B. All depressions that develop under rolling shall be filled with 

acceptable material and the area re-rolled. 

C. Soft areas shall be removed and filled with acceptable materials and 

the area re-rolled. 

D. Should the subgrade become rutted or displaced prior to the placing of 

the subbase, it shall be reworked to bring to line and grade. 

E. Proof-roll the subgrade with dual axle dump truck loaded to maximum 

gross weight as directed by VA Resident Engineer or VA Contracting 

Officer. If pumping, pushing, or other movement is observed, rework 

the area to provide a stable and compacted subgrade. The required 

density of the subgrade is 100 percent of the maximum Standard Proctor 

density in the upper 36 inches below the base course. 

3.3 AGGREGATE BASE COURSES 

A. Base 

1. Spread and compact to the thickness shown on the drawings and in 

accordance with MnDOT Specification 2211. 

2. Rolling shall begin at the sides and continue toward the center and 

shall continue until there is no movement ahead of the roller. 

3. After completion of the base rolling there shall be no hauling over 

the base other than the delivery of material for the top course. 

B. Thickness tolerance: Provide the compacted thicknesses shown on the 

Drawings within a tolerance of minus 0.0mm (0.0") to plus 12.7mm 

(0.5"). 

C. Smoothness tolerance: Provide the lines and grades shown on the 

Drawings within a tolerance of 5mm in 3m (3/16 inch in ten feet). 

D. Moisture content: Use only the amount of moisture needed to achieve the 

specified compaction. 

E. The aggregate base shall be compacted to minimum 100 percent of the 

Standard Proctor density. 

3.4 APPLICATION OF TACK COAT 

A. Apply tack coat only to clear surfaces of previously constructed 

asphalt layers and vertical faces of concrete surfaces where the 

bituminous will abut. Place at a rate of approximately 0.05 

gal./sq.yd. Allow to dry until at proper condition to receive paving. 

  



 

 

321216 - ASPHALT PAVING 

Page 4 of 4 

 

 

3.5 PLACEMENT OF ASPHALTIC CONCRETE PAVING 

A. Placement and handling of asphalt pavements is in accordance with MnDOT 

Specification 2360. 

B. Apply the tack coat where required, and allow to dry in accordance with 

the manufacturer’s recommendations. 

C. Receipt of asphaltic concrete materials: 

1. Do not accept material unless it is covered with a tarpaulin until 

unloaded, and unless the material has a temperature of not less than 

130 degrees C(280 degrees F). 

2. Do not commence placement of asphaltic concrete materials when the 

atmospheric temperature is below 10 degrees C (50 degrees F), not 

during fog, rain, or other unsuitable conditions. 

4. All courses or layers of the asphalt concrete shall be compacted in 

accordance with MnDOT 2360 Maximum Density Method. 

3.6 PROTECTION 

A. Protect the asphaltic concrete paved areas from traffic until the 

sealer is set and cured and does not pick up under foot or wheeled 

traffic. 

3.7 FINAL CLEAN-UP 

A. Remove all debris, rubbish, and excess material from the work area. 

- - - E N D - - - 
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SECTION 32 17 23 

PAVEMENT MARKINGS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This work shall consist of furnishing and applying paint on pavement 

surfaces, in the form of traffic lanes, parking bays, areas restricted 

to handicapped persons, crosswalks, and other detail pavement markings, 

in accordance with the details as shown or as prescribed by the 

Resident Engineer. Conform to the Manual on Uniform Traffic Control 

Devices for Streets and Highways, published by the U.S. Department of 

Transportation, Federal Highway Administration, for details not shown. 

1.2 SUBMITTALS 

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES, furnish Manufacturer's Certificates and Data certifying that 

the materials conform to the requirements specified. 

1.3 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. Federal Specifications (Fed. Spec.): 

TT-P-1952D ............. Paint, Traffic Black, and Airfield Marking, 

Waterborne 

C. Master Painters Institute (MPI): 

Approved Product List - 2010 

PART 2 - PRODUCTS 

2.1 PAINT 

A. Paint for marking pavement (parking lot and zone marking) shall conform 

to MPI No. 97, color as shown. Paint shall be in containers of at least 

18 L (5 gallons). A certificate shall accompany each batch of paint 

stating compliance with the applicable publication. 

2.2 PAINT APPLICATOR 

A. Apply all marking by approved mechanical equipment. The equipment shall 

provide constant agitation of paint and travel at controlled speeds. 

Synchronize one or more paint "guns" to automatically begin and cut off 

paint flow in the case of skip lines. The equipment shall have manual 

control to apply continuous lines of varying length and marking widths 

as shown. Provide pneumatic spray guns for hand application of paint in 
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areas where a mobile paint applicator cannot be used. An experienced 

technician that is thoroughly familiar with equipment, materials, and 

marking layouts shall control all painting equipment and operations. 

2.4 SANDBLASTING EQUIPMENT 

A. Sandblasting equipment shall include an air compressor, hoses, and 

nozzles of proper size and capacity as required for cleaning surfaces 

to be painted. The compressor shall furnish not less than 0.08 m3/s (150 

cfm) of air at a pressure of not less than 625 kPa (90 psi) at each 

nozzle used. 

PART 3 - EXECUTION 

3.1 SURFACE PREPARATION 

A. Allow new pavement surfaces to cure for a period of not less than 14 

days before application of marking materials. 

B. Thoroughly clean all surfaces to be marked before application of paint. 

Remove dust, dirt, and other granular surface deposits by sweeping, 

blowing with compressed air, rinsing with water, or a combination of 

these methods. Completely remove rubber deposits, existing paint 

markings, and other coatings adhering to the pavement with scrapers, 

wire brushings, sandblasting, mechanical abrasion, or approved 

chemicals as directed by the Resident Engineer. The application of 

paint conforming to Fed. Spec. TT-P-1952D is an option to removal of 

existing paint markings on asphalt pavement. Apply the black paint in 

as many coats as necessary to completely obliterate the existing 

markings. Where oil or grease are present on old pavements to be 

marked, scrub affected areas with several applications of trisodium 

phosphate solution or other approved detergent or degreaser, and rinse 

thoroughly after each application. After cleaning, seal oil-soaked 

areas with cut shellac to prevent bleeding through the new paint. 

Pavement marking shall follow as closely as practicable after the 

surface has been cleaned and dried, but do not begin any marking until 

the Resident Engineer has inspected the surface and gives permission to 

proceed. The Contractor shall establish control points for marking and 

provide templates to control paint application by type and color at 

necessary intervals. The Contractor is responsible to preserve and 

apply marking in conformance with the established control points. 
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3.2 APPLICATION 

A. Apply uniformly painted pavement marking of required color(s), length, 

and width with true, sharp edges and ends on properly cured, prepared, 

and dried surfaces in conformance with the details as shown and 

established control points. The length and width of lines shall conform 

within a tolerance of plus or minus 75 mm (3 inches) and plus or minus 

3 mm (1/8 inch), respectively, in the case of skip markings. The length 

of intervals shall not exceed the line length tolerance. Temperature of 

the surface to be painted and the atmosphere shall be above 10C (50F) 

and less than 35C (95F). Apply the paint at a wet film thickness of 

0.4 mm (0.015 inch). Apply paint in one coat. At the direction of the 

Resident Engineer, markings showing light spots may receive additional 

coats. The maximum drying time requirements of the paint specifications 

will be strictly enforced, to prevent undue softening of asphalt, and 

pick-up, displacement, or discoloration by tires of traffic. If there 

is a deficiency in drying of the marking, discontinue paint operations 

until cause of the slow drying is determined and corrected. Remove and 

replace marking that is applied at less than minimum material rates; 

deviates from true alignment; exceeds stipulated length and width 

tolerances; or shows light spots, smears, or other deficiencies or 

irregularities. Use carefully controlled sand blasting, approved 

grinding equipment, or other approved method to remove marking so that 

the surface to which the marking was applied will not be damaged. 

3.3 PROTECTION 

A. Conduct operations in such a manner that necessary traffic can move 

without hindrance. Protect the newly painted markings so that, insofar 

as possible, the tires of passing vehicles will not pick up paint. 

Place warning signs at the beginning of the wet line, and at points 

well in advance of the marking equipment for alerting approaching 

traffic from both directions. Place small flags or other similarly 

effective small objects near freshly applied markings at frequent 

intervals to reduce crossing by traffic. Efface and replace damaged 

portions of markings at no additional cost to the Government. 

3.4 DETAIL PAVEMENT MARKING 

A. Use Detail Pavement Markings, exclusive of actual traffic lane marking, 

at exit and entrance islands and turnouts, on curbs, at crosswalks, at 

parking bays, and at such other locations as shown. Show the 
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International Handicapped Symbol at indicated parking spaces. Color 

shall be as shown. Apply paint for the symbol using a suitable template 

that will provide a pavement marking with true, sharp edges and ends. 

Place detail pavement markings of the color(s), width(s) and length(s), 

and design pattern at the locations shown. 

3.5 FINAL CLEAN-UP 

A. Remove all debris, rubbish and excess material from the Station. 

- - - E N D - - - 
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SECTION 32 31 20 

ORNAMENTAL STEEL FENCING 

 

 
PART 1 – GENERAL 

1.1 SUMMARY 

 
A. Section includes: Ornamental welded steel fencing panels fabricated 

with galvanized flat bars and round rods welded into, modular, open 

grille fencing panels including steel fence posts and gates. 

 

B. Related sections: 

 
1. Section 03 30 00 - Cast-in-Place Concrete: Concrete footings 

for support of fence posts. 

 

1.2 REFERENCES 

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

 
1. ASTM A36 - Structural Steel. 

2. ASTM A121 - Zinc-Coated (Galvanized) Steel Barbed Wire. 

3. ASTM A123 - Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 

Products. 

4. ASTM A500 - Cold-Formed Welded and Seamless Carbon Steel 

Structural Tubing in Rounds and Shapes. 

5. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) 

Apparatus. 

6. ASTM D822 - Tests on Paint and Related Coatings Using Filtered 

Open-Flame Carbon-Arc Exposure Apparatus. 

7. ASTM D1794 - Resistance of Organic Coatings to the Effects of 

Rapid Deformation (Impact). 

8. ASTM D3363 - Test Method for Film Hardness by Pencil Test. 

 

1.3 SUBMITTALS 

 
A. Provide in accordance with Section 01 33 00 - Submittal Procedures: 

 
1. Product data for components and accessories. 

2. Shop drawings showing layout, dimensions, spacing of components, 

and anchorage and installation details. 

3. Sample: 8 by 10 inches minimum size sample of fence panel 

illustrating design, fabrication workmanship, and selected color 

coating. 

4. Copy of warranty specified in Paragraph 1.4 for review by 

Architect. 

 

1.4 WARRANTY 

 
A. Provide in accordance with: 

 
20 years warranty for factory finish against cracking, peeling, and 

blistering under normal use. 
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PART 2 - PRODUCTS 
 

2.1 ACCEPTABLE MANUFACTURERS 

 
A. Ametco® Manufacturing Corporation, 4326 Hamann Parkway, P.O. Box 

1210, Willoughby, Ohio 44096; 800-362-1360. 

 

B. Manufacturers of equivalent products submitted and approved in 

accordance with Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND 

SAMPLES - Product Substitution Procedures. 

 

2.2 MATERIALS 

 
A. Steel bar stock: ASTM A36. 

 
B. Steel tubing: ASTM A500, Grade B. 

 
C. Grout: Non-shrink type, pre-mixed compound consisting of non- 

metallic aggregate, cement, and water reducing and plasticizing 

additives. 

 

2.3 FENCE SYSTEM 

 
A. Type: Ornamental steel fencing system consisting of modular open 

grille fencing panels fabricated by welding flat steel bars and 

rods, supported by steel posts and gates and gate hardware; Ametco® 

Fence System as manufactured by Ametco® Manufacturing Corporation. 

 

B. Fence panels: Fabricated from galvanized steel rods, flat bars, and 

louvers welded to form an open grille pattern; Shadow® as 

manufactured by Ametco® Manufacturing Corporation. 

 

1. Horizontal fixed louver bars: Formed louver shaped bars, 1- 

31/32 by 1/16 inch, spaced at 1-13/16 inch. Extend louver 

flange to allow 100 percent direct visual screening. 

2. Cross rods: 5/32 inch diameter rods welded perpendicular to 

back side of louver bars and spaced at 5-7/32 inches 

3. Perimeter side support bars: 2 by 1/4 inch flat bars. 

4. Panel height: per Drawings. 

5. Panel width: per Drawings. 

 
C. Posts: Galvanized square steel tubes. 

 
1. Size: 4 by 4 inches. 

2. Length: per Drawings. 

3. Weld flat steel bar top caps to tubular posts. 

 
2.4 GATES 

 
A. Provide gates of type and size indicated on Drawings. Equip gates 

with manufacturer's standard hardware as required for complete 

functional operation.  
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B. Type: Hinged swinging double gate. 

 
1. Construction: Welded frame fabricated from 2" x 2" steel tubing 

with open grille steel panels to match fencing material. Verify 

frame size with manufacturer. 

2. Nominal size: per Drawings. 

3. Hardware: 

 
a. Hinges: Size and type as determined by manufacturer. 

Provide 2 hinges for each leaf up to 6 feet high and 1 

additional hinge for each additional 24 inches in height or 

fraction thereof. 

b. Latch: 3/4 inch diameter slide bolt to accommodate padlock. 

c. For double gates provide padlockable, 5/8 inch diameter 

center cane bolt assembly and strike. 

 

 

2.5 ACCESSORIES 

 
A. Fasteners: Stainless steel bolts of type, size, and spacing as 

recommended by fence manufacturer for specific condition. 

 

 

2.6 FACTORY FINISH 

 
A. Polyester powder coating: Electrostatically applied colored 

polyester powder coating heat cured to chemically bond finish to 

metal substrate. 

 

1. Minimum hardness measured in accordance with ASTM D3363: 2H. 

2. Direct impact resistance tested in accordance with ASTM D2794: 

Withstand 160 inch-pounds. 

3. Salt spray resistance tested in accordance with ASTM B117: No 

undercutting, rusting, or blistering after 500 hours in 5 

percent salt spray at 95 degrees F and 95 percent relative 

humidity and after 1000 hours less than [3/16 inch] [5 mm] 

undercutting. 

4. Weatherability tested in accordance with ASTM D822: No film 

failure and 88 percent gloss retention after 1 year exposure in 

South Florida with test panels tilted at 45 degrees. 

 

B. Color: Bronze Mat. 

 
PART 3 - EXECUTION 

 
3.1 PREPARATION 

 
A. Prior to fabrication, field verify required dimensions. 

 
B. Cast concrete footings in accordance with Section 03 30 00 - Cast- 

in-Place Concrete as detailed on Drawings and approved shop 

drawings. 

1. Minimum footing diameter: 
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a. Terminal and gate posts: [12 inches.] 

b. Intermediate line posts: [10 inches.] 

2. Allow [8 inches] minimum embedment of posts. 

3. Allow [6 inches] minimum concrete beneath post bottom. 

 
C. [Provide setting holes for embedment of fence posts.] Hole shall be 

[2 inches] minimum greater than post width. 

 

3.2 INSTALLATION 

 
A. Install fencing in accordance with manufacturer's installation 

instructions and approved shop drawings. 

 

B. Install fence posts plumb and level by embedding post directly in 

concrete footing. Temporarily brace fence posts with 2 by 4 wood 

supports until concrete is set. 

 

C. Do not installed bent, bowed, or otherwise damaged panels. Remove 

damaged components from site and replace. 

 

D. Secure fence panels with standard stainless steel bolts to fence 

posts after posts have been set in footings. 

 

E. Gates: 

 
1. Install gates and adjust hardware for smooth operation. 

2. Provide concrete center foundation depth and drop rod retainers 

at center of double swinging gate openings. 

3. After installation, test gate [and operator]. Open and close a 

minimum of five times. Correct deficiencies and adjust. 

 

F. Touch-up damaged finish with paint supplied by manufacturer and 

matching original coating. 

 

- - - E N D - - - 
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SECTION 32 84 00 

PLANTING IRRIGATION 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. An automatically-controlled irrigation system, complete, including 

piping, backflow preventer, drip emitters, sprinkler heads, valves, 

controls, control wiring, fittings, electrical connections and 

necessary accessories. 

1.2 RELATED WORK 

A. Concrete: Section 03 30 00, CAST-IN-PLACE CONCRETE. 

B. Maintenance of Existing Utilities: Section 01 00 00, GENERAL 

REQUIREMENTS. 

C. Protection of Materials and Equipment: Section 21 05 11, MASTER 

CONSTRUCTION SPECIFICATIONS FOR FIRE SUPPRESSION, Section 22 05 11, 

MASTER CONSTRUCTION SPECIFICATIONS FOR PLUMBING, Section 23 05 11, 

MASTER CONSTRUCTION SPECIFICATIONS FOR HVAC AND STEAM GENERATION. 

D. Division 26, ELECTRICAL. 

E. Section 32 90 00, PLANTING 

1.3 QUALITY ASSURANCE 

A. Criteria: 

1. Manufacturer regularly and presently manufactures the item submitted 

as one of their principal products. 

2. There is a permanent service organization, maintained or trained by 

the manufacturer, which will render satisfactory service within 

eight hours of receipt of notification that service is requested. 

3. Installer, or supplier of a service, has technical qualifications, 

experience, and trained personnel and facilities to perform the 

specified work. 

B. Products Criteria: 

1. Multiple Units: When two or more units of the same type or class of 

materials or equipment are required, these units are products of one 

manufacturer. 

2. Assembled Units: Manufacturers of equipment assemblies, which use 

components made by others, assume complete responsibility for the 

final assembled product. 
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a. All components of an assembled unit need not be products of the 

same manufacturer but component parts which are alike are the 

product of a single manufacturer. 

b. Components are compatible with each other and with the total 

assembly for the intended service. 

3. Nameplates: Nameplate bearing manufacturer's name or identification 

trademark securely affixed in a conspicuous place on equipment, or 

name or trademark cast integrally with equipment, stamped, or 

otherwise permanently marked on each item of equipment. 

C. System Requirements: 

1. Full and complete coverage is required. Contractor shall, at no 

additional cost to the Government, make necessary adjustments to 

layout required to achieve full coverage of irrigated areas without 

overthrow on roadways, sidewalks, window wells, or buildings and to 

protect trees from close high spray velocity. 

2. Layout work as closely as possible to drawings. Drawings are 

diagrammatic to the extent that swing joints, offsets and all 

fittings are not shown. Lines are to be common trenched wherever 

possible. 

3. Locations of remote control valves is schematic. Remote control 

valves shall be grouped wherever possible and aligned at a set 

dimension back of curb along roads. 

 
4. Irrigation lines and control wire shall run thru designated utility 

lanes or beside roadways so that areas may be opened in the future 

without disruption of the irrigation system. 

5. Irrigation lines and control wire shall run through designated 

utility lanes or beside roadways where possible. 

6. Connect new system to existing mains. 

D. Maintenance and Operating Instructions: Prior to final acceptance, 

verbal instructions, for a period of not less than 8 hours, shall be 

provided to the operating personnel. Provide two additional years of 

software support for one hour each month. Provide manuals as specified 

in Section 01 00 00, GENERAL REQUIREMENTS. 

E.  Completely program controller and satellites according to approved 

irrigation schedule. 

F. Follow manufacturer's instructions for installation. 
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G. Manufacturer of Control Systems to certify Control System is complete, 

including all related components, and totally operational. Submit 

certificate to Resident Engineer. 

H. As-Built Record Drawings: Maintain a complete set of as-built drawings 

which shall be corrected daily to show changes in locations of all 

pipe, valves, pumps and related irrigation equipment. Valves shall be 

shown with dimensions to reference points. 

I. Controller Chart: 

1. Prepare a map diagram showing location of all valves, lateral lines, 

and route of the control wires. Identify all valves as to size, 

station, number and type of irrigation. "As-built" drawings must be 

approved before charts are prepared. 

2. Provide one controller chart showing the area covered by controller 

for each automatic controller supplied at the maximum size 

controller door will allow. Chart shall be a reduced drawing of the 

actual "as-built" system. If controller sequence is not legible when 

the drawing is reduced to door size, the drawing shall be enlarged 

to a size that is readable and placed folded, in a sealed plastic 

container, inside the controller door. 

3. Chart shall be a blackline print with a different color used to show 

area of coverage for each station. Charts must be completed and 

approved prior to final inspection of the irrigation system. 

1.4 SUBMITTALS 

A. Submit as one package in accordance with Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, AND SAMPLES. 

B. Manufacturers' Literature and Data: 

1. Piping. 

2. Jointing materials. 

3. Valves. 

4. Backflow preventer. 

5. Water meter. 

6. Frames and covers. 

7. Manhole Steps. 

8. Strainers. 

9. Pressure gages. 

10. Automatic control equipment. 

11. Sprinkler heads. 

12. Drip Emitters 
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13. Quick couplers. 

14. Valve boxes. 

C. Complete detailed layout shop drawings covering design of system 

showing pipe sizes and lengths; fittings, locations, types and sizes of 

sprinkler heads; controls; backflow preventers; valves; location and 

mounting details of electrical control equipment; complete wiring 

diagram showing routes and wire sizes; wiring details and source of 

current and connections to existing services. Do not start work 

before final shop drawing approval. 

D. Name and address of a permanent service organization maintained or 

trained by the manufacturers that will render satisfactory service 

within eight hours of receipt of notification that service is 

requested. 

E. Reproducible "as-built" drawings. 

F. After "as-built" drawings have been approved, submit print of 

controller chart. 

1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. Federal Specifications (Fed. Spec.): 

A-A-60005 .............. Frames, Covers, Gratings, Steps, Sump And Catch 

Basin, Manhole 

C. American National Standard Institute (ANSI): 

B40.100-05 ............. Gauges-Pressure Indicating Dial Type-Elastic 

Element 

D. American Society of Sanitary Engineers (ASSE): 

1013-2009 .............. Reduced Pressure Principle Backflow Preventers 

E. American Society for Testing and Materials (ASTM): 

B61-08 ................. Steam or Valve Bronze Castings 

B62-09 ................. Composition Bronze or Ounce Metal Castings 

D1785-06 ............... Poly(Vinyl Chloride) (PVC) Plastic Pipe, 

Schedule 40, 80, and 120 

D2241-05 ............... Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe 

(SDR Series) 

D2464-06 ............... Threaded Poly (Vinyl Chloride) (PVC) Plastic 

Pipe Fittings, Schedule 80 
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D2466-06 ............... Poly(Vinyl Chloride) (PVC) Plastic Pipe 

Fittings, Schedule 40 

D2564-04 ............... Solvent Cements for Poly (Vinyl Chloride) (PVC) 

Plastic Piping Systems 

D2855-96(R2002) ........ Making Solvent Cemented Joints with Poly(Vinyl 

Chloride) (PVC) Pipe and Fittings 

F477-08 ................ Elastomeric Seals (Gaskets) for Joining Plastic 

Pipe 

F. American Water Works Association (AWWA): 

C110/A21.10-08 ......... Ductile-Iron and Gray-Iron Fittings, 3-Inch 

Through 48-Inch for Water 

C111/A21.11-06 ......... Rubber-Gasket Joints for Ductile-Iron Pressure 

Pipe and Fittings. 

C115/A21.15-05 ......... Flanged Ductile-Iron Pipe with Ductile-Iron or 

Gray-Iron Threaded Flanges 

C151/A21.51-09 ......... Ductile-Iron Pipe, Centrifugally Cast, for 

Water 

C504-06 ................ Rubber Seated Butterfly Valves 

C600-05 ................ Installation of Ductile-Iron Water Mains and 

Their Appurtenances 

C900-07 ................ Polyvinyl Chloride (PVC) Pressure Pipe and 

Fabricated Fittings 4in. Through 12in. 

G. Manufacturers Standardization Society (MSS): 

SP-70-06 ............... Gray Iron Gate Valves, Flanged and Thread Ends 

PART 2 - PRODUCTS 

 
2.1 PIPING 

A. Irrigation Mains: Provide one of the following materials. 

1. Ductile Iron, AWWA 151, working pressure 1025 kPa (150 psi), cement 

lined, exterior bituminous coated. 

2. Polyvinyl Chloride (PVC) Pressure Pipe, AWWA C900, PVC 1120, working 

pressure 1025 kPa (150 psi). Pipe shall conform to outside diameters 

of AWWA C151 cast iron pressure pipe to accommodate cast iron 

fittings. 

B. Irrigation Laterals: Polyvinyl Chloride, ASTM D2241, PVC 1120, SDR 21, 

solvent welded. 

C. Threaded Pipe: Polyvinyl Chloride, ASTM D1785, PVC 1120, Schedule 80, 

for threaded connections, risers and swing joints. 
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D. Above Grade and in Concrete Pit: AWWA C115, flanged joints and fittings 

working pressure 1025 kPa (150 psi). 

(moved to 2.16.E) 

E. Fittings: 

1. Irrigation Mains (Ductile Iron and PVC Pipe): Ductile Iron, AWWA 

C110. 

2. Irrigation Laterals: PVC, schedule 40, solvent welded socket type, 

ASTM D2466. 

3. Threaded Pipe: PVC, schedule 80, ASTM D2464. 

4. Swing Joints: Threaded fittings with elastomeric seals that allow 

360 degree rotation, and designed for minimum 1375 kPa (200 psig) 

working pressure, may be used in lieu of standard threaded fittings. 

F. Jointing Materials: 

1. Irrigation Mains: Rubber gaskets, AWWA C111. 

2. Irrigation Laterals: Solvent cement, ASTM D2564. 

2.2 VALVES (EXCEPT REMOTE CONTROL VALVES) 

A. Underground Shut-Off Valves: Provide One of the Following: 

1. Gate valves 50 mm (2 inches) and larger: Iron body, bronze mounted, 

double disc with parallel or inclined seats, non-rising stem turning 

clockwise to close, 1025 kPa (150 psi) minimum working pressure. 

AWWA C504. 

2. Butterfly valves 80 mm (3 inches) and larger: cast iron body with 

stainless steel shaft, ductile iron valve disc and resilient rubber 

coated, 1025 kPa (150 psi) minimum pressure. AWWA C504. 

3. Ball valves (for isolation valves 1-1/2” and smaller): Full-port 

ball valves with bronze body, PTFE seats, and 90 degree on/off 

handle. Ball valves to have NPT female end connections. 

B. Operations: 

1. Underground: furnish valves with 50 mm (2 inch) nut for T-Handle 

socket wrench operation. 

2. Above ground and in pits: MSS SP-70, with handwheels. 

3. All butterfly valves 150 mm (6 inches) and above shall have enclosed 

gear drive operators. 

4. Ends of valves shall accommodate the type of pipe installed. 

C. Check: Swing. 

1. Smaller than 100 mm (4 inches): Bronze body and bonnet, ASTM B61 or 

B62, 850 kPa (125 pound) WSP. 
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2. One hundred mm (4 inches) and larger: Iron body, bronze trim, 

vertical or horizontal installation, flange connection, 1375 kPa 

(200 pound) WOG. 

D. Pressure Reducing Valve: Cast steel body with renewable seats, with 

stainless steel trim. Flow passages and all parts designed to withstand 

high velocity applications, flange connected. 

2.3 VALVE BOX 

A. Gate and Butterfly Valve: Valve boxes shall be precast concrete (from 

Rigid Cast Iron Forms) with compressive strength of the concrete in 

excess of 30 Mpa (4000 psi). Box shall be of such length to be adapted 

to depth of cover required over pipe at valve location. Mark box cover 

to differentiate between lawn irrigation system and domestic water 

supply system and set flush with finished grade. Provide  "T" 

handle socket wrenches of 15 mm (5/8 inch) round stock with sufficient 

length to extend 600 mm (2 feet) above top of deepest valve box cover. 

B. Remote Control Valves: When in pavement, valve boxes shall be precast 

concrete (from Rigid Cast Iron Forms) with compressive strength of the 

concrete in excess of 30 MPa (4000 psi). In planter areas, valve boxes 

shall be HDPE structural foam Type A, Class III, green in color. Box 

shall be minimum 475 mm (19 inches) long by 350 mm (14 inches) deep 

with key-lockable hinged cast iron cover. 

1. After installation, label boxes with two 80 mm (3 inch) size 

stencils designated controller and circuit numbers with permanent 

white epoxy paint. Numbers shall be placed at center of valve cover 

and shall face nearest main road or service road. 

2. Furnish 2 750 mm (30 inch) long valve adjustment keys. 

C. Drip zone Lateral Flush Cap Assembly: Round reinforced plastic valve 

box and lid constructed from HDPE. Opening at top of access box to be 

14.5 cm (5-3/4”) diameter, minimum. Height of access box to be 23cm (9- 

1/16”), minimum. Lid to have lift-hole for opening. 

D. Emitter Access Boxes: Round plastic boxes with lid constructed of UV 

resistant thermoplastic material, tan in color. Top diameter to be 13 

cm (5”) minimum. Height of box to be 26 cm (10-1/4”), minimum. 

2.4 BACKFLOW PREVENTER 

Provide reduced pressure principle backflow preventer in each new 

connection to existing water distribution system, ASSE 1013, except 

pressure drop at design flow shall not exceed 70 kPa (10 psi). 
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2.5 WATER METER 

A. Furnished and set by Public Service Company. 

B. Furnished by Public Service Company and installed by contractor. 

C. Furnish and install meter approved by Public Service Company. Forward 

approval before installation. 

2.6 PIT 

Reinforced poured in place concrete or approved precast concrete. 

2.7 FRAMES AND COVERS 

A. When not in roadway: 

1. Fed. Spec. A-A-60005. Cast Iron. Provide covers with cast-in 

identification symbol "WATER". 

2. Frame: Figure 1, Type I, Style A, Size 30A. 

3. Cover: Figure 8, Type A, Size 30A 

B. When in roadway use traffic rated frame and cover 

2.8 STEPS 

A. Precast Concrete: Constructed of cast iron or aluminum with asphalt 

coating where in contact with the concrete. Rungs shall be 25 mm (one 

inch) diameter, 300 mm (12 inches) wide with 175 mm (7 inches) of clear 

space between the rung and the wall and a minimum of 65 mm (2 1/2 inch) 

depth in the wall. 

B. Reinforced Concrete: Same as above except a minimum of 150 mm (6 

inches) in the wall. 

C. Rungs shall be free of sharp edges, burrs or projections and be 

designed so a foot cannot slide off the end. Provide in all structures 

exceeding 1200 mm (4 feet) in depth. 

2.9 STRAINERS 

Basket or "Y" type with brass strainer basket. Body smaller than 70 mm 

(2-1/2 inch) shall be brass or bronze; 70 mm (2-1/2 inch) and larger 

shall be cast iron or semi-steel. Strainer cover to be furnished with 

blow-off connection and shut-off valve to accommodate 20 mm (3/4 inch) 

diameter hose connection. 

2.10 PRESSURE GAUGES: 

ANSI B40.100, 114 mm (4-1/2 inch) diameter, all metal case, bottom 

connected. Dial shall be either dead black or white lacquered 

throughout. Provide shut-off cocks. Maximum graduations of 10 kPa (2 

psi). 
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2.11 AUTOMATIC CONTROL EQUIPMENT—ELECTRIC FIELD SATELLITES 

A. Overall Control Concept: The electric automatic control system shall 

consist of central computer system which provides irrigation starting 

controls and overriding capabilities of field satellite units in turn 

operating individual remote control valves in accordance with timing 

schedules programmed into the field units. The number of units and 

location of the installations are shown on the drawings 

B. The Central Computer Control System consists of a Central Computer, 

Flow Meter, Moisture Sensor, ET Measurement Device, Rain Measurement 

Device, Wind Measurement Device, Central Control Software, Field 

Controller and all accessories necessary to operate the irrigation 

system. All of these components and software shall be a standard 

package as recommended and supplied by the irrigation control 

manufacturer. 

The Central Computer Control System shall be a Calsense ET2000, 

Rainbird Maxicom2, or equal. 

C. Central Computer Control System: 

1. Field Controller shall have the following characteristics: 

a. Capable of reading a flow meter and "learn" the historical flow 

average for each station, without the use of additional "control 

units", "encoders" and "decoders". 

b. Capable of receiving on-site, daily ET weather data and 

automatically determine station run times, without the use of 

additional "control units", "encoders" and "decoders". 

c. Capable of accounting for accumulated rainfall and determine 

station run-times, without the use of additional "control units", 

"encoders", and "decoders". 

d. Twelve master schedules to allow 12 month programming. 

e. Monthly water volume budgets proportionate to historical ET and 

interactive with all programs. 

f. Able to alert user when controller's usage is more than at 

budget. 

g. Cycle and Soak watering. 

h.  Twelve month historical ET tables built-in and interactive with 

programs. 

i. Complete English and Spanish operators manual built-in. 

j. Irrigate in minutes, inches per week, percent of ETo and/or 

moisture content.  
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k. Electrical fault detection and bypass - logs all alerts. 

l. Program No Water Days by station, by program or by controller 

from 0 to 31 days. 

m. Log for each station for the last 30 water days the following 

information: 

1) time and date irrigation ran 

2) number of repeat cycles run 

3) programmed minutes 

4) actual minutes run 

5) inches applied manual / test minutes 

6) hold-over time 

7) no water days 

8) alert flags 

n. Programmable rain shut down. 

o. Activate / deactivate master valve control. 

p. Calculate cycle & soak finish times for each program. 

q. Stacked or simultaneous program operations. 

r. Optional integrated Radio Remote compatible. 

s. Display station and equipment descriptions for each station. 

t. Select Pump output by program. 

u. Hydraulic Limit setting to maintain flow within operator-set 

parameters when running simultaneous programs. 

v. Built-in transient protection with increased lightning protection 

available. 

w. Four additional outputs provided for auxiliary (light, gate, 

etc.) control. Programming of these devices is independent from 

irrigation programs. 

x. Control irrigation by measuring moisture levels for various 

hydrozones as compared to user-programmed moisture set points at 

the controller. 

y. Use existing field wires for valve operation to receive moisture 

level information back at the controller. 

z. Capable of skipping stations when sufficient levels of moisture 

are reached. 

D. Flow Meter 

1. Housing to be a Sch 80 polyvinyl chloride tee or bronze tee. 

2. Have a pulsing output which operates at 9VDC and a pulse rate which 

is proportional to the GPM. 
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3. Fully compatible with the internal interface at each field 

controller. 

4. Powered by the controller. 

5. Replaceable metering insert. 

6. Output wire shall be underground 14 AWG feeder wire. 

7. Flow meter data can be accurately read by the controller up to 2,000 

feet. 

8. By the same manufacturer as the irrigation controller. 

9. Shall feature a six-bladed design with a proprietary, non-magnetic 

sensing mechanism. 

E. Moisture Sensors: 

1. Solid-state tensiometer type. 

2. Include data transmission circuitry which sends moisture level 

readings back to the irrigation controller using valve field wires. 

3. Entire unit encased in epoxy. 

4. Require no calibration for the life of the sensor. 

5. Unaffected by temperature, salinity or changes in pH. 

6. Accurately transmit moisture levels up to 3000 ft. across 14 AWG 

wire. 

F. ET Measurement Device: 

1. Powered by the field controller. 

2. Measures ET directly in 0.01" increments and sends pulses directly 

to field controller. 

3. Fully compatible with the internal interface at the field 

controller. 

4. Mounted inside a stainless steel, vandal-resistant enclosure 

specifically designed for the device. 

G. Rain Measurement Device: 

1. Accurately measures rainfall in 0.01" increments by means of a 

tipping and emptying device mounted below the center of the 

collection dish. 

2. Fully compatible with the internal interface at the field 

controller. 

3. Operate between 32 F and 125 F. 

4. Be constructed of anodized aluminum. 

5. The controller shall provide the following programming parameters 

for rain. 

a. Stop Irrigation after x.xx inches. 
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b. Maximum Rain in One Hour is x.xx inches. 

c. Maximum Rain in 24 Hours is x.xx inches. 

d. Let Rain only build up to x.xx inches. 

H. Wind Measurement Device: 

1. Powered by the field controller. 

2. Accurately measures wind in 0.1 mph increments. 

3. Fully compatible with the internal interface at the field 

controller. 

4. Operate between -50 C and + 50 C. 

5. Be constructed of anodized aluminum. 

6. Provide wind speeds up to 140 MPH. 

7. The controller shall provide the following programming parameters 

for wind: 

a. Pause Irrigation when wind is at xx MPH for xx minutes. 

b. Resume Irrigation when wind drops to xx MPH for xx minutes. 

I. Central Computer Software 

1. Shall run on any IBM compatible computer with minimum of 16 MEG of 

memory available for program operation. 

2. Shall require 300 megabytes of hard disk space for program and 

files. 

3. Shall function with any combination of hardwired, phone, CDPD radio, 

digital radio or local radio interface. 

4. Shall not conflict with other software programs running on the same 

computer. 

5. Shall allow uploading and downloading of programs and log data by 

controller or groups of controllers. 

6. Shall allow direct real-time access to run stations, run programs, 

check for flows, check master valve operation, and turn controllers 

on or off. 

7. Shall be capable of printing alerts each day based on operator-set 

data filters. This feature prints only program changes and problem 

flags selected by the operator. 

8. Shall have capability of automatically creating permanent files each 

time log or program data is uploaded. 

9. Shall have capability of allowing all program data, log data, 

summary data and alert data for each controller to be selectively 

printed by controller or group. 
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10. Shall have capability of automatically uploading weather data from 

ET gage or weather station, and a Tipping Rain Bucket and re- 

distributing it to all field units. 

11. Shall have the capacity to operate up to 9,999 controllers. 

12.Shall have capability of automatically retrieving water usage data 

monthly from each controller and writing it to text files. 

13. Shall have capability of allowing the user to view and / or override 

any changes made at field units. 

14. The Central Computer shall, when used with digital network radio, 

have the capability to roam throughout the United States without 

changing frequencies. 

15. Failure of the central control system or communication links to the 

field controllers shall not affect normal, water management 

operation of field controllers. 

J. Field Controllers with Central Communication: 

1. Manufacturer shall conduct an on-site radio test before submitting a 

bid to customer for any type of radio control. 

2. When using digital radio, radio shall be an internal packet-switched 

digital radio modem capable of two-way communication on the Mobitex 

public network. 

3. When using radio, radio modem and all interface boards shall be 

mounted inside the controller and powered by the same 24VAC internal 

transformer. 

4. A vandal-resistant epoxy-filled dome antenna shall be used when 

using any type of radio communication. 

2.12 AUTOMATIC CONTROL EQUIPMENT—INDEPENDENT ELECTRIC CONTROLLERS 

A. Overall Control Concept. The electric automatic control system shall 

consist of one or more independent controllers which operate individual 

remote control valves in accordance with timing schedules programmed 

into the independent units. The number of units and location of the 

installations are shown on the drawings. Rainmaster Eagle, or equal. 

B. The Control System consists of an Independent controller, Flow Meter, 

Rain Sensor and all accessories necessary to operate the irrigation 

system. All of these components and software shall be a standard 

package 

C. Independent controller shall have the following characteristics: 

1. Four (4) completely independent programs with five (5) start times, 

for a total of 20 possible start times per day. 
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2. The watering time for each station can be set from one (1) minute to 

nine (9) hours and fifty-nine minutes in one (1) minute increments. 

3. The stations shall allow for a rapid programming of a block of 

stations with the same watering time. 

4. The watering days for each program may be based on a seven-day week 

or a skip-a-day routine allowing a program to skip from one (1) to 

thirty (30) days. 

5. Shall be furnished with a programmable rain shut down that allows 

the selection for the number of days the controller will stay off in 

rain shut down mode before it goes back to the automatic mode. 

6. The controller shall be furnished with a real time clock that 

retains the actual time during power outages without batteries 

eliminating the need to reset the clock in case of power outages. 

7. The controller shall be furnished with a non-volatile memory that 

retains the program (s) indefinitely during power outages or 

seasonal shutdowns. 

8. The manual activation system shall be furnished with a check cycle 

to sequentially run stations for a selected time from one (1) minute 

to nine (9) minutes. 

9. The manually activated program cycle shall run a program independent 

of its programmed start time and water days. 

10. The manually activated station cycle shall run a single station for 

a select time. 

11. The controller shall be furnished with a built-in remote control 

capability. 

12. The controller shall be furnished with automatic field wire fault 

detection that enables the controller to sense a short in the field 

wire and instantly turn off that station, report the fault, and move 

to the next programmed station without overloading a circuit or 

tripping a reset button. 

13. The controller shall be furnished with a rain switch that 

automatically turns off all stations without disturbing the program. 

14. The controller shall be UL and C-UL approved. 

15. The controller shall be furnished with a percentage key to increase 

or decrease all station runtimes on a percentage basis in one (1) 

percent increments from zero (0) to three hundred (300) percent by 

program. 
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16. The controller shall be furnished with the ability to select cycle 

and soak 

17. The controller shall monitor the flow rate and be furnished with the 

following features: main line break flow detection, unscheduled flow 

detection, station upper limit flow detection, programmable flow 

check delay from one (1) to six (6) minutes, monitor and display 

measured flow in GPM, automatic flow learn mode for setting 

individual station limits or manual entry or semi-automatic 

monitor/set mode, global percentage adjust to automatically factor 

upper flow limits for stations, automatic station advancement for 

station overflow, audible and visual alert for all flow violations, 

intelligent upper-limit processing for concurrent station operation, 

automatic closure of normally open master valve on main line breaks 

or unscheduled overflow. 

18. The controller shall be furnished with a feature for tracking water 

consumption in gallons to pinpoint specific water savings and 

conservation efforts. The controller shall be furnished with the 

following: 

a) Programmable master valve either normally open or normally 

closed. 

b) Programmable pump. 

c) Programmable stacking or no stacking. 

d) Programmable timer delay. 

e) Programmable security code. 

f) Programmable alarm to either enable or disable an audible alarm 

in the event of a flow violation. 

g) Programmable cycle and soak selects each program to be either 

cycle and soak or not. 

h) Programmable flow to enable or disable the flow sensor features. 

i) Programmable pipe size that selects the appropriate pipe size for 

the flow sensor. 

j) Programmable main line flow limit to set an upper flow limit from 

one (1) to nine hundred ninety-nine (999) GPM 

k) Main Line flow limit to set an upper limit from one (1) to nine 

hundred ninety-nine (999) GPM, defining the maximum allowable 

flow when there is no scheduled irrigation. 
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l) Programmable flow check delay to set up a delay after any station 

changes, from one (1) minute to six (6) minutes, during which 

time no flow limits are checked. 

m) View and clear accumulated gallons. 

n) Programmable flow percentage from five (5) to eighty (80) percent 

provided for as an adjustment on all station flow limits. 

o) Programmable station upper flow limit to individually set an 

upper flow limit from zero (0) to five hundred (500) GPM for each 

station or to run a watering profile during which the upper flow 

limit for each station will be automatically set based on the 

measured flow and programmable flow percentage. 

2.13 AUTOMATIC CONTROL EQUIPMENT—INDEPENDENT ELECTRIC CONTROLLER WITH NO FLOW 

SENSING(FOR SMALLER INSTALLATIONS) 

A. Overall control concept: The electric automatic control system shall 

consist of one controller which operates individual remote control 

valves in accordance with timing schedules programmed into the 

independent unit. The location of the controller is shown on the 

drawings. Toro Custom Command Series, or equal. 

B. 4 independent programs. 

C. Seven (7) day calendar, odd/even day or day interval options of one (1) 

to thirty (30) days. 

D. Exclude a day option to allow for the selection of specific day(s) not 

to water. 

E. Three hundred sixty-five (365) day clock/calendar. 

F. Station run times of one (1) minute to ten (10) hours in one (1) minute 

increments. 

G. 16 total start times. 

H. Start time stacking within each program. 

I. Season adjust setting from ten (10) to two hundred (200) percent in ten 

(10) percent increments. 

J. Rain delay setting from one (1) to seven (7) days 

K. Automatic, semi-automatic, and manual and timed-manual operation. 

L. 10 position programming dial and LCD display. 

M. Lightning surge protection. 

N. Self-diagnostic circuit breakers that identify and override electrical 

malfunction of valves. 

O. Non-volatile memory to retain power during power failures of any 

duration. 
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P. Battery backup to maintain accurate time for up to ninety (90) days. 

Q. Sensor hook-up with sensor override switch on faceplate. 

R. Weather-resistant, locking metal cabinet with heavy duty internal 

transformer. 

2.14 AUTOMATIC CONTROL EQUIPMENT--SOLAR-POWERED 

A. Overall Control Concept. The solar-powered automatic control system 

shall consist of one or more independent controllers which operate 

individual remote control valves in accordance with timing schedules 

programmed into the independent units. The number of units and location 

of the installations are shown on the drawings. LEIT Control Systems, 

or equal. 

B. The Control System consists of an Independent controller, Rain Sensor, 

Moisture Sensor, Freeze sensor, and all accessories necessary to 

operate the irrigation system. All of these components shall be a 

standard package 

C. Controller shall be able to operate up to 28 stations, plus a master 

valve or pump start. 

D. Shall operate between 14ºF and 140ºF (-10ºC to 60ºC) 

E. All circuitry shall be fully protected from electrostatic discharge to 

27,000 volts. 

F. Shall be powered by an internal photovoltaic module 

G. Output to actuators shall be digital control pulses at 3.5 volts DC. 

H. The photovoltaic module shall be protected by a Lexan polycarbonate, or 

equal, lens. 

2.15 REMOTE CONTROL VALVES: 

A. Each sprinkler section shall be automatically operated by a remote 

control valve installed underground and operated by a 24-volt AC 

electric solenoid. Valves shall be globe type of heavy duty 

construction and shall have manual shut-off and flow control adjustment 

and provide for manual operation. Install valves with unions on each 

side to allow for easy removal. Valves shall have a minimum of 1025 kPa 

(150 psi) working pressure. 

B. Valves shall be of all brass construction furnished as straight or 

angle pattern type, or valve body shall be cast-iron with brass bonnet, 

trim and renewable seat and have two inlet tappings (furnished with one 

plugged) to allow installation as either a straight or angle pattern 

valve. 
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C. Valves shall be diaphragm type designed to operate in water containing 

sand and debris and shall have a self cleaning type contamination 

filter to filter all water leading to the solenoid actuator and the 

diaphragm chamber. Valve shall incorporate a non-adjustable type 

opening and closing speed control for protection against surge 

pressures, or valves shall operate by means of a slow acting direct 

drive thermal hydraulic motor without ports, screens or diaphragms. 

E. Valves shall be completely serviceable from the top without removing 

valve body from the system. Furnish 2 750 mm (30 inch) long 

adjustment keys. Valves to operate at no more than 50 kPa (7 psi) 

pressure loss at manufacturers maximum recommended flow rate. 

2.16 SPRINKLER HEADS 

A. Shall be of make, type and performance as indicated on drawings. The 

entire internal assembly including filter screen, to be capable of 

removal from the top without removing the sprinkler case from the 

riser. 

B. Rotary Pop-up Sprinklers: To be gear-driven. 

1. Full Circle Sprinklers: To be a dual or tri-nozzle combination type 

with positive drive by means of a water-driven gear assembly. 

Sprinkler head to rotate uniformly and to be driven by means of a 

train of gears. Sprinklers to be equipped with an integral anti- 

drain valve to be self-closing at pressures of 3.0m (10 feet) of 

head or less. Gears and pinions shall be assembled on stainless 

steel spindles in a water-lubricated sandproof gear case. An inlet 

screen shall prevent debris from entering the sprinkler and shall be 

removable with the internal assembly. Sprinklers outer case shall be 

constructed of corrosion resistant, impact resistant, heavy-duty 

ABS. 

2. Part circle sprinklers to be variable arc type as required with same 

type drive used for full circle heads. 

C. Shrub Spray Heads: Nozzle shall be pop-up or fixed spray type of 

standard, undersize or oversize configuration as noted on plans. The 

sprinkler body, stem, nozzle and screen shall be constructed of heavy- 

duty, ultraviolet resistant plastic. It shall have a heavy duty 

stainless steel retract spring and a ratcheting system for alignment of 

the pattern. The sprinkler shall have a soft elastomer pressure- 

activated comolded wiper seal for cleaning debris from the pop-up stem. 

The sprinkler shall have a plastic or brass nozzle with an adjusting 
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screw capable of regulating the radius and flow. The sprinkler shall be 

capable of housing protective, nonclogging filter screens or pressure 

compensating screens (PCS) under the nozzle. 

D. Drip Emitters: Drip emitters shall be of the pressure compensating, 

permanently assembled type with 1.25cm (½”) FPT inlet. Emitters shall 

be capable of providing 1gpm at inlet pressures between 15 and 50 psi. 

E. Emitter distribution tubing shall be constructed of UV resistant vinyl 

material with a .22” O.D. and a .16” I.D. Tubing shall be as 

manufactured by the same manufacturer as the drip emitters. Drip 

emitter layout shall be shown on shop drawings. 

2.17 QUICK COUPLERS 

A. Shall have all parts contained in a two-piece unit and shall consist of 

a coupler water seal valve assembly and a removable upper body to allow 

the spring and key track to be serviced without shut down of the main. 

B. Metal parts shall be brass. 

C. Lids shall be lockable vinyl covered and have springs for positive 

closure on key removal. 

D. Furnish 2 hose swivels and operating keys for each size coupler to 

the Resident Engineer. 

2.18 LOW VOLTAGE CONTROL VALVE WIRE 

Wire: Solid copper wire, Underwriters Laboratories Inc. approved for 

direct burial in ground. Size of wire shall be in accordance with 

manufacturer's recommendations, but in no case less than No. 14. 

2.19 SPLICING MATERIALS: EPOXY WATERPROOF SEALING PACKET. LOW VOLTAGE 

CONTROLLER CABLE 

Multi-strand cable, Underwriters Laboratories Inc. approved for direct 

burial in ground. Size and type of wire shall be in accordance with 

manufacturer’s recommendations. 

2.20 SLEEVE MATERIAL 

PVC-1120-5DR 17, Schedule 40. 

 
2.21 WARNING TAPE 

Standard, 4-Mil polyethylene 76 mm (3 inch) wide tape, detectable type 

blue with black letters (if potable water), or purple with black 

letters (if reclaimed or untreated well water), and imprinted with 

“CAUTION BURIED IRRIGATION WATER LINE BELOW”.” 

B. TRACER WIRES 

No. 14, Green, Type TW plastic-coated copper tracer wire shall be 

installed with non-metallic irrigation main lines. 
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PART 3 - EXECUTION 

3.1 PIPE LAYING - GENERAL 

A. Do not lay pipe on unstable material, in wet trench or when, in the 

opinion of Resident Engineer, trench or weather conditions are 

unsuitable for the work. 

B. Concrete thrust block shall be installed where the irrigation main 

changes direction as at ells and tees and where the irrigation main 

terminates. Pressure tests shall not be made for a period of 36 hours 

following the completion of pouring of the thrust blocks. Concrete 

thrust blocks for supply mains shall be sized and placed in strict 

accordance with the pipe manufacturer's specifications and shall be of 

an adequate size and so placed as to take all thrust created by the 

maximum internal water pressure. 

C. Allow a minimum of 80 mm (3 inches) between parallel pipes in the same 

trench. 

D. Hold pipe securely in place while joint is being made. 

E. Do not work over, or walk on, pipe in trenches until covered by layers 

of earth well tamped in place to a depth of 300 mm (12 inches) over 

pipe. 

F. Full length of each section of pipe shall rest upon the pipe bed with 

recesses excavated to accommodate bells or joints. Do not lay pipe on 

wood blocking. 

G. Install sprinkler lines to avoid heating trenches, electric ducts, 

storm and sanitary sewer lines, and existing water and gas mains, all 

of which have right of way. 

H. Clean interior of pipe of foreign matter before installation. Keep pipe 

clean during laying operations by means of plugs or other methods. 

When work is not in progress, securely close open ends of pipe and 

fittings to prevent water, earth, or other substances from entering. 

I. Each sprinkler section shall drain to waste valves placed at lowest 

points in the system. Waste valves shall discharge to drainage pits 

composed of 3 foot long vertical sections of 600 mm (24 inch) diameter 

sewer pipe placed under the lawn areas. Fill pipe with gravel and cover 

with 50 mm (2 inch) precast concrete cover before backfilling. Waste 

valves may also discharge to storm sewers, where available. 

J. Minimum cover over water mains shall be 750 mm (30 inches). Control 

valves shall never be less than 80 mm (3 inches) below finished grade. 

Cover laterals to minimum depth of 600mm (24 inches). 
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K. Existing sidewalks and curbs shall not be cut during trenching and 

installation of pipe. Install pipe under sidewalks and curbs by 

jacking, auger boring, or by tunneling. Repair or replace any concrete 

that cracks, due to settling, during the warranty period. 

L. Close pipe openings with caps or plugs during installation. Tightly 

cover and protect fixtures and equipment against dirt, water and 

chemical or mechanical injury. At completion of all work thoroughly 

clean fixtures, exposed materials and equipment. 

M. Warning tape shall be continuously placed 300 mm (12 inches) above 

sprinkler system water mains and laterals. 

3.2 LAYING PLASTIC PIPE 

A. Shall be snaked in trench at least 1 meter to 100 meters (1 foot per 

100 feet) to allow for thermal construction and expansion and to reduce 

strain on connections. 

B. Joints 

1. Solvent Welded Socket Type: ASTM D2855. 

2. Threaded Type: Apply liquid teflon thread lubricant of teflon thread 

type. After joint is made hand tight (hard), a strap wrench should 

be used to make up to two additional full turns. 

3. Elastomeric Gasket: ASTM F477. 

a. Immediately before joining two lengths of PVC pipe, the inside of 

the bell or coupling, the outside of the spigot and the 

elastomeric gasket shall be thoroughly cleaned to remove all 

foreign material. 

b. Lubrication of the joint and rubber gasket shall be done in 

accordance with the pipe manufacturer's specifications. 

c. Care shall be taken that only the correct elastomeric gasket, 

compatible with the annular groove of the bell, is used. 

Insertion of the elastomeric gasket in the annular groove of the 

bell or coupling shall be in accordance with the manufacturer's 

recommendations. Pipe that is not furnished with a depth mark 

shall be marked before assembly to assure that the spigot end is 

inserted to the full depth of the joint. 

d. The spigot and bell or coupling shall be aligned and pushed until 

the reference line on the spigot is flush with the end of the 

bell or coupling. Pushing shall be done in a smooth, steady 

motion. 
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3.3 LAYING DUCTILE IRON PIPE 

A. Installation: AWWA C600. 

B. Joints: 

1. Mechanical: AWWA C111. Provide sufficient quantities of bolts, nuts, 

glands and gaskets for each socket opening on pipe and fittings. 

2. Push-on: Apply thin film of lubricant to gasket and place in proper 

position in contour of bell. Insert beveled end of joining pipe and 

make contact with gasket. Force beveled end of pipe to bottom of 

bell without displacing gasket. Do not caulk. Use only lubricant 

furnished by manufacturer of pipe. 

3. Flanges: AWWA C115. Install only in concrete pits. Make watertight 

and set not less than 150 mm (6 inches) from walls or floor. 

3.4 LAYING EMITTER HOSE 

A. Use Type 1/11 solvent weld. 

B. Bushing for adaptation from PVC Schedule 40 fittings to flex-vinyl hose 

shall be line size by 10 mm (3/8 inch) insert bushings. 

3.5 INSTALLATION OF SPRINKLERS AND QUICK COUPLERS 

A. Sprinkler heads and quick couplers shall be placed on temporary nipples 

extending at least 80 mm (3 inches) above finished grade. After turf is 

established, remove temporary nipples, ensuring that no dirt or foreign 

matter enters outlet, and install sprinkler heads and quick couplers at 

ground surface as detailed. 

B. Place part-circle rotary sprinkler heads no more than 150 mm (6 inches) 

from edge, of and flush with top of adjacent walks, header boards, 

curbs, and mowing aprons, or paved areas at time of installation. 

C. Install all shrub sprays, sprinklers and quick couplers on swing joints 

as detailed on plans. 

D. Set shrub heads 200 mm (8 inches) above grade and 300 mm (1 foot) from 

edge of curb or pavement. Place adjacent to walls. Stake heads prior to 

backfilling trenches. Stakes to be parallel to riser. 

E. Install sprinklers and quick coupling valves on a swing joint assembly. 

3.6 INSTALLATION OF CONTROL WIRING 

A. Wiring from master controllers to satellites and stub-cuts for future 

extension shall be located in trench with new mains or in separate 

trench at back of curb, unless cross-country route is shown. Locate in 

trench with mains when possible on cross-country routes. 

B. Wiring bundles located with piping shall be set with top of the bundle 

below top of the pipe. No two wires in any bundle shall be of the sa  
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color. Wires shall be bundled, and tied or taped at 4.5 m (15 foot) 

intervals. A numbered tag shall be provided at each end of a wire, 

i.e., at valve, at field located controllers and at master controller. 

The number at each end of wire to be the same. 

C. Splicing shall be held to a minimum. A pullbox shall be provided at 

each splice. No splices will be allowed between field located 

controllers and remote control valves. 

D. Provide 300 mm (12 inch) expansion loops in wiring at each wire 

connection or change in wire direction. Provide 600 mm (24 inch) loop 

at remote control valves. 

E. Power wiring for the operation of irrigation system shall not be run in 

same conduit as control wiring. 

3.7 TRACER WIRE INSTALLATION 

A. Tracer wire shall be installed on bottom of trench, adjacent to 

vertical pipe projections, carefully installed to avoid stress from 

backfilling, and shall be continuous throughout length of pipe with 

spliced joints soldered and covered with insulation type tape. 

B. Tracer wire shall follow main line pipe and branch lines and terminate 

in yard box with gate valve controlling these main irrigation lines. 

Provide sufficient length of wire to reach finish grade, bend back end 

of wire to make a loop and attach a Dymo-Tape type plastic label with 

designation "Tracer Wire." 

C. Record locations of tracer wires and their terminations on project 

record documents. 

3.8 SETTING OF VALVES 

A. No valves shall be set under roads, pavement or walks. 

B. Clean interior of valves of foreign matter before installation. 

C. Where pressure control valves are installed adjacent to remote control 

valve, they shall be housed in the same valve box. 

D. Set valve box cover flush with finished grade. 

3.9 SLEEVING 

A. Furnish and install where pipe and control wires pass under walks, 

paving, walls, and other similar areas. 

B. Sleeving to be twice line size or greater to accommodate retrieval for 

repair of wiring or piping and shall extend 300 mm (12 inches) beyond 

edges of paving or construction. 

C. Bed sleeves with a minimum of 100 mm (4 inches) of sand backfill above 

top of pipe. 
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3.10 TEST AND FLUSHING 

A. Pressure Test: Pressure test lines before joint areas are backfilled. 

Backfill a minimum of 300 mm (12 inches) over the pipe to maintain pipe 

stability during test period. Test piping at hydraulic pressure of 1025 

kPa (150 psi) for two hours. Maximum loss shall be 3 L/25 mm pipe 

diameter/300 m (0.8 gallons/inch pipe diameter/1000-feet). Locate pump 

at low point in line and apply pressure gradually. Install pressure 

gage shut-off valve and safety blow-off valve between pressure source 

and piping. Inspect each joint and repair leaks. Line shall be retested 

until satisfactory. 

B. Flushing: After testing, flush system with a minimum of 150 percent of 

operating flow passing through each pipe beginning with larger mains 

and continuing through smaller mains in sequence. Flush lines before 

installing sprinkler heads and quick couplers. 

C. Operation Test: Upon completion of the final adjustment of the 

sprinkler heads to permanent level at ground surface, test each 

sprinkler section by the pan test and visual test to indicate a uniform 

distribution within any one sprinkler head area and over the entire 

area. Operate the entire installation to demonstrate the complete and 

successful operation of all equipment. 

- - - E N D - - - 
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SECTION 32 90 00 

PLANTING 

 
 

PART 1 - GENERAL 

1.1 DESCRIPTION 

This work consists of furnishing and installing all planting materials 

required for landscaping hereinafter specified in locations as shown on 

sheet L100. 

1.2 EQUIPMENT 

Maintain all equipment, tools and machinery while on the project in 

sufficient quantities and capacity for proper execution of the work. 

 

1.3 RELATED WORK 
 

A. Section 01 45 29, TESTING LABORATORY SERVICES, Topsoil Testing. 

B. Section 32 84 00, PLANTING IRRIGATION. 

C. Section 01 57 19, TEMPORARY ENVIRONMENTAL CONTROLS. 

1.4 SUBMITTALS 

A. Samples: Submit the following samples for approval before work is 

started: 

Inert Mulch 2.3 kg (5 pounds) of each type 

to be used. 

Organic Mulch 2.3 kg (5 pounds) of each type 

to be used. 

Pre-Emergent 

Herbicide 

2.3 kg (5 pounds) of each type 

to be used. 

 
B. Certificates of Conformance or Compliance: Before delivery, notarized 

certificates attesting that the following materials meet the 

requirements specified shall be submitted to the Resident Engineer for 

approval: 

1. Plant Materials (Department of Agriculture certification by State 

Nursery Inspector declaring material to be free from insects and 

disease). 

2. Fertilizers. 

3. Lime 

4. Peat 

5. Seed 
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6. Sod 

7. Membranes 

8. Asphalt Adhesive 

C. Manufacturer's Literature and Data: 

1. Plastic edging 

2. Antidesiccant 

3. Erosion control materials 

4. Hydro mulch 

5. Pre-emergent herbicide 

 
D. Licenses: Licenses of Arborist shall be submitted (one copy), to the 

Resident Engineer. 

E. Soil laboratory testing results and any soil amendment recommendations 

from the Contractor. 

1.5 DELIVERY AND STORAGE 

A. Delivery: 

1. Notify the Resident Engineer of the delivery schedule in advance so 

the plant material may be inspected upon arrival at the job site. 

Remove unacceptable plant material from the job site immediately. 

2. Protect plants during delivery to prevent damage to root balls or 

desiccation of leaves. Protect trees during transport by tying in 

the branches and covering all exposed branches. 

3. The use of equipment such as "tree spades" is permitted provided the 

plant balls are sized in accordance with ANSI Z60.1 and tops are 

protected from damage. 

4. Deliver fertilizer to the site in the original, unopened containers 

bearing the manufacturer's warranteed chemical analysis, name, trade 

name or trademark, and in conformance to state and federal law. In 

lieu of containers, fertilizer may be furnished in bulk and a 

certificate indicating the above information shall accompany each 

delivery. 

5. During delivery: Protect sod, from drying out and seed from 

contamination. 

B. Storage: 

1. Sprinkle sod with water and cover with moist burlap, straw or other 

approved covering, and protect from exposure to wind and direct 

sunlight. Covering should permit air circulation to alleviate heat 

development. 
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2. Keep seed, lime, and fertilizer in dry storage away from 

contaminants. 

3. Store plants not installed on the day of arrival at the site as 

follows: 

a. Shade and protect plants from the wind when stored outside. 

b. Heel in bare root plants. 

c. Protect plants stored on the project from drying out at all times 

by covering the balls or roots with wood chips, shredded bark, 

peat moss, or other similar mulching material. 

d. Keep plants, including those in containers, in a moist condition 

until planted, by watering with fine mist spray. 

1.6 PLANTING AND TURF INSTALLATION SEASONS AND CONDITIONS 

A. Perform operations within the following dates: From April 1st to June 

30st for spring and from August 15th t to Nov 15th for fall, but not 

before irrigation system is installed, tested, and approved. 

B. No work shall be done when the ground is frozen, snow covered, too wet 

or in an otherwise unsuitable condition for planting. Special 

conditions may exist that warrants a variance in the specified planting 

dates or conditions. Submit a written request to the Resident Engineer 

stating the special conditions and proposal variance. 

1.7 PLANT AND TURF ESTABLISHMENT PERIOD 

A. The Establishment Period for plants and turf shall begin immediately 

after installation, with the approval of the Resident Engineer, and 

continue until the date that the Government accepts the project or 

phase for beneficial use and occupancy. During the Plant and Turf 

Establishment Period the Contractor shall: 

1. Water all plants and turf to maintain an adequate supply of moisture 

within the root zone. An adequate supply of moisture is the 

equivalent of 25 mm (1 inch) of absorbed water per week either 

through natural rainfall or augmented by periodic watering. Apply 

water at a moderate rate so as not to displace the mulch or flood 

the plants and turf. 

2. Prune plants and replace mulch as required. 

3. Replace and restore stakes, guy wires, and eroded plant saucers as 

required. 

 

 

 
  



 

 

329000 - PLANTING 

Page 4 of 19 

 

 

4. In plant beds and saucers, remove grass, weeds, and other undesired 

vegetation, including the root growth, before they reach a height of 

75 mm (3 inches). 

5. Spray with approved insecticides and fungicides to control pests and 

ensure plant survival in a healthy growing condition, as directed by 

the Resident Engineer. 

6. Provide the following turf establishment: 

a. Eradicate all weeds. Water, fertilize, overseed, and perform any 

other operation necessary to promote the growth of grass. 

b. Replant areas void of turf 0.1 m2 (one square foot) and larger in 

area. 

c. Mow the new lawn at least three times prior to the final 

inspection. Begin mowing when grass is 100 mm (4 inches) high. 

Mow to a 65 mm (2-1/2 inch) height. 

7. Remove plants that die during this period and replace each plant 

with one of the same size and species. 

1.8 PLANT AND TURF WARRANTY 

A. All work shall be in accordance with the terms of the Paragraph, 

"Warranty" of FAR clause 52.246-21, including the following 

supplements: 

1. A One Year Plant and Turf Warranty will begin on the date that the 

Government accepts the project or phase for beneficial use and 

occupancy. The Contractor shall have completed, located, and 

installed all plants and turf according to the plans and 

specifications. All plants and turf are expected to be living and in 

a healthy condition at the time of final inspection. 

2. The Contractor will replace any dead plant material and any areas 

void of turf immediately. A one year warranty for the plants and 

turf that was replaced, will begin on the day the work is completed. 

3. Replacement of relocated plants, that the Contractor did not supply, 

is not required unless they die from improper handling and care 

during transplanting. Loss through Contractor negligence requires 

replacement in kind and size. 

4. The Government will reinspect all plants and turf at the end of the 

One Year Warranty. The Contractor will replace any dead, missing, or 

defective plant material and turf immediately. The Warranty will end 

on the date of this inspection provided the Contractor has complied 
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with the work required by this specification. The Contractor shall 

also comply with the following requirements: 

a. Replace dead, missing or defective plant material prior to final 

inspection. 

b. Mulch and weed plant beds and saucers. Just prior to this 

inspection, treat these areas to a second application of approved 

pre-emergent herbicide. 

c. From plants having been installed for one year, remove stakes, 

guy wires and any required tree wrappings. 

d. Complete remedial measures directed by the Resident Engineer to 

ensure plant and turf survival. 

e. Repair damage caused while making plant or turf replacements. 

1.9 APPLICABLE PUBLICATIONS 

A. The publications listed below, form a part of this specification to the 

extent referenced. The publications are referenced in the text by basic 

designation only. 

B. American National Standards Institute (ANSI) Publications: 

ANSI Z60.1-04 .......... Nursery Stock 

ANSI Z133.1-06 ......... Tree Care Operations-Pruning, Trimming, 

Repairing, Maintaining, and Removing Trees and 

Cutting Brush- Safety Requirements 

C. Hortus Third, A Concise Dictionary of Plants Cultivated in the U.S. and 

Canada. 

D. American Society for Testing and Materials (ASTM) Publications: 

C136-06 ................ Sieve Analysis of Fine and Coarse Aggregates 

C516-02 ................ Vermiculite Loose Fill Thermal Insulation 

C549-06 ................ Perlite Loose Fill Insulation 

D977-05 ................ Emulsified Asphalt (AASTHO M140) 

D2028-97 (Rev. 2004) ... Cutback Asphalt (Rapid-curing Type) 

D2103-05 ............... Polyethylene Film and Sheeting 

E. Turfgrass Producers International: 

Turfgrass Sodding. 

F. U. S. Department of Agriculture Federal Seed Act. 

1998 ................... Rules and Regulations 

G. American Wood Protection Association (AWPA): 

C2-02 .................. Lumber, Timbers, Bridge Ties and Mine Ties, 

Pressure Treatment  
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PART 2 - PRODUCTS 

2.1 GENERAL 

All plant and turf material will conform to the varieties specified or 

shown in the plant list and be true to botanical name as listed in 

Hortus Third. 

2.2 PLANTS 

A. Plants shall be in accordance with ANSI Z60.1, except as otherwise 

stated in the specifications or shown on the plans. Where the drawings 

or specifications are in conflict with ANSI Z60.1, the drawings and 

specification shall prevail. 

B. Provide well-branched and formed planting stock, sound, vigorous, and 

free from disease, sunscald, windburn, abrasion, harmful insects or 

insect eggs with healthy, normal, and unbroken root systems. Provide 

trees, deciduous and evergreen, that are single trunked with a single 

leader, unless otherwise indicated, display no weak crotches. Provide 

symmetrically developed deciduous trees and shrubs of uniform habit of 

growth, with straight boles or stems and free from objectionable 

disfigurements, and evergreen trees and shrubs with well developed 

symmetrical tops with typical spread of branches for each particular 

species or variety. Provide ground cover and vine plants with the 

number and length of runners for the size specified, and the proper age 

for the grade of plants specified. Provide vines and ground cover 

plants well established in removable containers, integral containers, 

or formed homogeneous soil sections. Plants shall have been grown under 

climatic conditions similar to those in the locality of the project. 

Spray all plants budding into leaf or having soft growth with an 

anti-desiccant at the nursery before digging. 

C. The minimum acceptable sizes of all plants, measured before pruning 

with branches in normal position, shall conform to the measurements 

designated. Plants larger in size than specified may be used with the 

approval of the Resident Engineer, with no change in the contract 

price. When larger plants are used, increase the ball of earth or 

spread of roots in accordance with ANSI Z60.1. 

D. Provide nursery grown plant material conforming to the requirements and 

recommendations of ANSI Z60.1. Dig and prepare plants for shipment in a 

manner that will not cause damage to branches, shape, and future 

development after planting. 
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E. Balled and burlapped (B&B) plant ball sizes and ratios will conform to 

ANSI Z60.1, consisting of firm, natural balls of soil wrapped firmly 

with burlap or strong cloth and tied. 

F. Bare-root (BR) plants shall have the root system substantially intact, 

but with the earth carefully removed. Cover roots with a thick coating 

of mud by "puddling" after the plants are dug. 

G. Container grown plants shall have sufficient root growth to hold the 

earth intact when removed from containers, but shall not be root bound. 

H. Make substitutions only when a plant (or its alternates as specified) 

is not obtainable and the Resident Engineer authorizes a change order 

providing for use of the nearest equivalent obtainable size or variety 

of plant having the same essential characteristics with an equitable 

adjustment of the contract price. 

I. When existing plants are to be relocated, ball sizes shall conform to 

requirements for collected plants in ANSI Z60.1, and plants shall be 

dug, handled, and replanted in accordance with applicable sections of 

these specifications. 

2.3 LABELS 

Each plant, or group and bundles or containers of the same species, 

variety, and size of plant, shall be legibly tagged with a durable, 

waterproof and weather-resistant label indicating the correct plant 

name and size specified in the plant list. Labels shall be securely 

attached and not be removed. 

 

2.4 TOPSOIL 

A. Topsoil shall be a well-graded soil of good uniform quality. It shall 

be a natural, friable soil representative of productive soils in the 

vicinity. Topsoil shall be free of admixture of subsoil, foreign 

matter, objects larger than 25 mm (one inch) in any dimension, toxic 

substances, weeds and any material or substances that may be harmful to 

plant growth and shall have a pH value of not less than 5.0 nor more 

than 7.5. 

B. Obtain material from stockpiles established under subparagraph, 

Stripping Topsoil, that meet the general requirements as stated 

above. Amend topsoil not meeting the pH range specified by the 

addition of pH Adjusters. 

C. If sufficient topsoil is not available on the site to meet the depth as 

specified herein, the Contractor shall furnish additional topsoil. At 
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least 10 days prior to topsoil delivery, notify the Resident Engineer 

of the source(s) from which topsoil is to be furnished. Obtain topsoil 

from well drained areas. Additional topsoil shall meet the general 

requirements as stated above and comply with the requirements specified 

in Section 01 45 29, TESTING LABORATORY SERVICES. Amend topsoil not 

meeting the pH range specified by the addition of pH adjusters. 

2.5 LIME 

Lime shall be agricultural limestone containing not less than 90 

percent calcium and magnesium carbonates. Lime must be ground to such a 

fineness that not less than 90% must pass No. 8 mesh and not less than 

25% must pass No. 100 mesh. Moisture is not to exceed 10%. 

2.6 SOIL CONDITIONERS 

A. Peat shall be a natural product of sphagnum moss peat, peat moss, 

hypnum moss, peat reed-sedge peat, or peat humus derived from a fresh- 

water site conforming to Fed. Spec. Q-P-166, except as otherwise 

specified. Peat shall be shredded and granulated to pass through a ½” 

inch mesh screen and conditioned in storage piles for at least six 

months after excavation. 

B. Coarse Sand 

Coarse concrete sand, ASTM C-33 Fine Aggregate, shall be clean, sharp, 

free of limestone, shale and slate particles and of toxic materials. 

C. Perlite shall conform to ASTM C549. 

D. Vermiculite shall be horticultural grade and free of any toxic 

materials and conform to ASTM C516. 

E. Pine Bark shall be horticultural-grade milled pine bark, with 80 

percent of the material by volume sized between 0.1 and 15.0 

mm.(.004in. and .59in.). 

1. Pine bark shall be aged sufficiently to break down all woody 

material. Pine bark shall be screened 

2. pH shall range between 4.0 and 7.0. 

3. Submit manufacturer’s literature for approval. 

F. Organic Matter shall be commercially prepared compost, composted 

sufficiently to be free of all woody fibers, seeds, and leaf 

structures, and free of toxic and nonorganic matter. 

G. Fertilizer: Agricultural fertilizer of a formula indicated by the soil 

test. Fertilizers shall be organic, slow-release compositions whenever 

applicable 
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2.7 PLANTING SOIL MIXTURE 

The planting soil mixture shall be composed of Sand 10-70”, Silt 10- 

70” ,Clay 5-30” Organic Matter 3-20”. 

. 

2.8 BIOSTIMULANTS 

Biostimulants shall contain soil conditioners, VAM fungi, and 

endomycorrhizal and ectomycorrhizal fungi spores and soil bacteria 

appropriate for existing soil conditions 

2.9 PLANT FERTILIZER 

A. Provide plant fertilizer that is commercial grade and uniform in 

composition and conforms to applicable state and federal regulations. 

B. For new plant material, provide packet, table, or pellet forms of slow 

release fertilizers, bearing the manufacturer's warranteed statement of 

analysis. Slow release fertilizers shall contain a minimum percentage 

by weight of 10% nitrogen 6% available phosphoric acid, and 4% potash. 

C. For existing trees, provide granular fertilizer bearing the 

manufacturer's warranteed statement of analysis. Granular fertilizer 

shall contain a minimum percentage by weight of 10% nitrogen 6% 

available phosphoric acid, and 4% potash. 

 

2.10 TURF FERTILIZER 

Provide turf fertilizer that is commercial grade, free flowing, uniform 

in composition, and conforms to applicable state and federal 

regulations. Granular fertilizer shall bear the manufacturer's 

warranteed statement of analysis. Granular fertilizer shall contain a 

minimum percentage by weight of 10% nitrogen (of which 50 percent 

shall be organic), 6% available phosphoric acid, and 4% potash. 

Liquid starter fertilizer for use in the hydro seed slurry will be 

commercial type with 50 percent of the nitrogen in slow release form. 

2.11 MEMBRANES 

A. Polyethylene shall conform to ASTM D2103 and shall be 0.1 mm (four 

mils) thick and clear in color. 

B. Fiberglass mat shall be of lime borosilicate glass fibers with an 

average fiber diameter of 0.3 mm (8 to 12 microns) and 50 to 100 mm (2 

to 4 inch) strands of fiber bonded with phenol formaldehyde resin. The 

mat shall be 100 percent textile glass fiber. Mat shall be roll type, 

water permeable, and a minimum of 6 mm (1/4 inch) and maximum of 13 mm 
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(1/2 inch) thick with a density of not less than 12 kg/m3 (3/4 pound 

per cubic foot). 

C. Landscape Fabric shall not be used. 

 
2.12 MULCH 

A. Mulch shall be free from deleterious materials and shall be stored as 

to prevent inclusion of foreign material. 

B. Inert mulch materials shall ¾” gray trap rock and shall range in size 

from ½” to 1” in accordance with ASTM C 136. 

C. Organic mulch materials shall be shredded hardwood 

1. Straw for lawn seed bed mulch shall be stalks from oats, wheat, rye, 

barley, or rice that are free from noxious weeds, mold or other 

objectionable material. Straw shall be in an air-dry condition and 

suitable for placing with blower equipment. 

2. Wood cellulose fiber for use with hydraulic application of grass 

seed and fertilizer shall consist of specially prepared wood 

cellulose fiber, processed to contain no growth or 

germination-inhibiting factors, and dyed an appropriate color to 

facilitate visual metering of the application of materials. On an 

air-dry weight basis, the wood cellulose fiber shall contain a 

maximum of 12 percent moisture, plus or minus three percent at the 

time of manufacture. The pH range shall be from 3.5 to 5.0. The wood 

cellulose fiber shall be manufactured so that: 

a. After addition and agitation in slurry tanks with fertilizers, 

grass seeds, water, and other approved additives, the fibers in 

the material will become uniformly suspended to form a 

homogeneous slurry. 

b. When hydraulically sprayed on the ground, the material will form 

a blotter like cover impregnated uniformly with grass seed. 

c. The cover will allow the absorption of moisture and allow 

rainfall or applied water to percolate to the underlaying soil. 

2.13 ASPHALT ADHESIVE 

Asphalt adhesive for application with straw mulch shall be liquid 

asphalt conforming to ASTM D2028, designation RC-70, or emulsified 

asphalt conforming to ASTM D977, Grade RS-1. 
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2.14 EROSION CONTROL 

A. Erosion control net material shall be heavy, twisted jute mesh weighing 

.92 (pounds per square yard). Openings between strands approximately 2 

inches square. All erosion control material is to be installed 

according to the respective manufacturer's recommendations. 

B. Erosion control blanket material shall be cellulose fiber blanket 

bonded to (1/4 inch) square plastic net weighing 10 kg/100 m2 (20 pounds 

per 1000 square feet) (50 inch wide rolls. 

 

2.15 TREE WRAP 

A. Crinkle Paper Tree wrap shall be two thicknesses of crinkled paper 

cemented together with a layer of bituminous material. Wrapping 

material shall be a minimum of (4 inches) in width and have a stretch 

factor of 33-1/3 percent. Twine for tying shall be lightly tarred 

medium or coarse sisal yarn. 

B. Extruded, translucent, twin-walled polypropylene protection board 

sheets; 3 mm thick. 1800mm (6 ft) long tree shelters may be utilized 

for short trunk trees 75 mm (3 in.) caliper or less. Submit 

manufacturer literature for approval. C. Breathable synthetic fabric 

tree wrap. White in color, delivered in 75 mm (3 in.) wide rolls. 

Specifically manufactured for tree wrapping. Tree wrap shall be 

"Breathable Fabric Tree Wrap" as manufactured by the Dewitt Company, 

Inc., Sikeston, MO, or approved equal. Submit manufacturer literature 

for approval. 

C. Tree wrap shall be secured to the trunk using bio-degradable tape 

suitable for nursery use and which is expected to degrade in sunlight 

in less than two years after installation 

 

2.16 STAKES AND GUYING WIRES 

A. Provide stakes for tree support of rough sawn wood, free from knots, 

rot, cross grain, or other defects that would impair the strength. 

Stakes shall be a minimum of (2 inches by 2 inches), or (2-1/2 inches) 

in diameter, by (8 feet) long and pointed at one end 

B. Guying wire shall be 2.7 mm (12 gage) annealed galvanized steel. 

C. Hose chafing guards shall be new or used 2-ply reinforced rubber or 

plastic hose of all the same color on the project. 

D. Flags to be fastened to guys shall be surveyor's plastic tape, white in 

color and (6 inches) in length. 
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E. Guying cable shall be a minimum of five strand twisted, (3/16 inch) 

diameter steel cable. 

F. Turnbuckles shall be galvanized or cadmium plated and have a (3 inch) 

minimum lengthwise opening fitted with screw eyes. 

G. Eye bolts shall be galvanized or cadmium plated having a (one inch) 

diameter eye with a minimum screw length of (1-1/2 inches). 

H. Deadmen shall be (4 inch by 8 inch) rectangular, or (8 inch) diameter 

by (36 inch) long sound wood. 

I. Arrow shaped or auger iron anchors shall be noncorrosive, and sized 

according to the manufacturer's recommendation. 

2.17 PLASTIC EDGING 

Black plastic edging to match existing plastic edging on campus. 

2.18 WATER 

Water shall not contain elements toxic to plant life as specified in 

Section 01 00 00, GENERAL REQUIREMENTS, paragraph, Temporary Services 

at no cost to the Contractor. 

2.19 ANTIDESICCANT 

Antidesiccant shall be an emulsion specifically manufactured for 

agricultural use that will provide a protective film over plant 

surfaces permeable enough to permit transpiration. 

 

2.20 SEED 

Seed shall be state-certified seed of the latest season's crop and 

shall be delivered in original sealed packages bearing the producer's 

warranteed analysis for percentages of mixtures, purity, germination, 

weed seed content, and inert material. Seed shall be labeled in 

conformance with U. S. Department of Agriculture rules and regulations 

under the Federal Seed Act and applicable state seed laws. Seed that 

has become wet, moldy, or otherwise damaged will not be acceptable. 

Onsite seed mixing shall be done only in the presence of the Resident 

Engineer. Seed mixtures shall be proportioned by weight as follows: 

 

NAME OF GRASS 

(Botanical and Common) % of Mix Component 

Kentucky Bluegrass 32 

Canada Bluegrass 10 

Kentucky Bluegrass ‘Low 30 

Maintenance’ 
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Hard Fescue 8 

Perennial Ryegrass 20 

 

2.22 SPRIGS 

Sprigs shall be lateral stems 100 to 150 mm (4 to 6 inches) long with 

roots and leaves attached. Sprigs may be delivered in air tight bags to 

keep them from drying out. If sprigs are delivered unwrapped, keep them 

in moist burlap or other wrappings until planting. 

2.23 PLUGS 

Plugs shall be 50 to 100 mm (2 to 4 inches) across and 50 mm (2 inches) 

deep of live health grass. Keep plugs moist until planting. 

2.24 HERBICIDES 

All herbicides shall be properly labeled and registered with the U.S. 

Department of Agriculture. Keep all herbicides in the original labeled 

containers indicating the analysis and method of use. 

PART 3 - EXECUTION 

3.1 LAYOUT 

Stake plant material locations and bed outlines on project site for 

approval by the Resident Engineer before any plant pits or beds are 

dug. The Resident Engineer may approve adjustments to plant material 

locations to meet field conditions. 

3.2 EXCAVATION FOR PLANTING 

A. Prior to excavating for plant pits and bed, verify the location of any 

underground utilities. Damage to utility lines will be repaired at the 

Contractor's expense. Where lawns have been established prior to 

planting operation, cover the surrounding turf before excavations are 

made in a manner that will protect turf areas. Barricade existing 

trees, shrubbery, and beds that are to be preserved in a manner that 

will effectively protect them during the project construction. 

B. Remove rocks and other underground obstructions to a depth necessary to 

permit proper planting according to plans and specifications. Where 

underground utilities, construction, or solid rock ledges are 

encountered, the Resident Engineer may select other locations for plant 

material. 

C. Dig plant pits by any approved method so that they have vertical sides 

and flat bottoms. When pits are dug with an auger and the sides of the 

pits become glazed, scarify the glazed surface. Size the plant pits as 
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shown, otherwise, the minimum allowable dimensions of plant pits shall 

be regardless of width, 150 mm (6 inches) deeper for shrubs and 225 mm 

(9 inches) deeper for trees than the depth of ball or root spread; for 

ball or root spread up to 600 mm (2 feet), pit diameters shall be twice 

the ball or root spread; for ball or root spread from 600 to 1200 mm (2 

to 4 feet), pit diameters shall be 600 mm (2 feet) greater; for ball or 

root spread over 1200 mm (4 feet), pit diameters shall be 1-1/2 times 

the ball or root spread. 

D. Where ground cover and planting beds occur in existing turf areas, 

remove turf to a depth that will ensure the removal of the entire root 

system, with additional bed preparation as specified in the next 

paragraph. 

E. Where existing soil is to be used in place, till new ground cover and 

plant beds to a depth of 100 mm (4 inches). Spread soil amendment 

uniformly over the bed to depth of 50 mm (2 inches) and thoroughly 

incorporate it into the existing soil to a depth of 100 mm (4 inches) 

using a roto-tiller or similar type of equipment to obtain a uniform 

and well pulverized soil mix. Where existing soil is compacted (former 

roadways, parking lots, etc.) till the soil down to a depth necessary 

to support the growth of new planting. During tillage operations, 

remove all sticks, stones, roots, and other objectionable materials. 

Bring plant beds to a smooth and even surface conforming to established 

grades. 

F. In areas of new grading where existing soil is being replaced for the 

construction of new ground cover and plant beds, remove 100 mm (4 

inches) of existing soil and replace with topsoil. Plant beds shall be 

brought to a smooth and even surface conforming to established grades. 

Till 50 mm (2 inches) of soil amendment into the topsoil as 

specified. 

G. Using topsoil, form earth saucers or water basins for watering around 

plants. Basins to be 2” high for shrubs and 4” high for trees. 

H. Treat plant saucers, shrub, and ground cover bed areas, prior to 

mulching, with an approved pre-emergent herbicide. Plant ground cover 

in areas to receive erosion control material through the material after 

material is in place. 

. 

 

  



 

 

329000 - PLANTING 

Page 15 of 19 

 

3.3 SETTING PLANTS 

A. Handle balled and burlapped and container-grown plants only by the ball 

or container. Remove container-grown plants in such a way to prevent 

damage to plants or root system. Set plants plumb and hold in position 

until sufficient soil has been firmly placed around the roots or ball. 

Set plants so that the root crown is 1” higher than the surrounding 

grade. Plant ground cover plants after the mulch is in place. Avoid 

contaminating the mulch with the planting soil. Add slow release 

packet, tablet or pellet fertilizer as each plant is installed as per 

manufacturer's recommendation for method of installation and quantity. 

B. Backfill balled and burlapped and container-grown plants with planting 

soil mixture as specified to approximately half the depth of the ball 

and then tamp and water. For balled and burlapped plants, carefully 

remove excess burlap and tying materials and fold back. Where plastic 

wrap or treated burlap is used in lieu of burlap, completely remove 

these materials before backfilling. Tamp and water remainder of 

backfill Planting Soil Mixture; then form earth saucers or water basins 

around isolated plants with topsoil. 

C. Plant bare-root stock arranging the roots in a natural position. Remove 

damaged roots with a clean cut. Carefully work Planting Soil Mixture in 

among the roots. Tamp and water the remainder of Planting Soil Mixture; 

then form earth saucers or water basins around isolated plants with 

topsoil. 

 

3.4 TRUNK WRAPPING 

Wrap the trunks of deciduous trees immediately after planting. Wrap the 

trunks of deciduous trees, 40 mm (1-1/2 inches) or greater in caliber 

with the specified material beginning at the base and extending to the 

first branches. Remove wrapping after one year. When using Crinkled 

Paper Wrap, securely tie wrapping at the top and bottom and at 450 mm 

(18 inch) maximum intervals with twine. 

3.5 STAKING AND GUYING 

A. Stake and guy plants as shown on the drawings and as specified. See 

detail 1/L200 for notes on staking of trees. 

 

B. Drive stakes vertically into the ground to a depth of 800 to 900 mm 

(2-1/2 to 3 feet) in such a manner as not to injure the ball or roots, 

unless otherwise shown on the drawings. 
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C. Place deadmen not less than 450 mm (18 inches) below the surface of the 

ground, unless otherwise shown on the drawings. 

D. Install iron anchors according to manufacturer's recommendations. 

E. Fasten flags securely on each guy wire approximately 2/3 of the 

distance up from ground level. 

F. Remove stakes and guy wires after one year. 

3.6 EDGING PLANT BEDS 

A. Uniformly edge beds using a sharp tool to provide a clear cut division 

line between the planted area and the adjacent lawn. See detail 

3/L200. 

B. Install plastic edging materials in accordance with manufacturer's 

recommendations and as shown on the plans. 

3.7 MULCHING PLANTS 

A. Mulch within 48 hours after planting and applying a pre-emergent 

herbicide. Do not mulch in ground cover areas that shall have organic 

material placed before planting. 

B. Placing Inert Material: No Landscape fabric to be installed. 

C. Placing Organic Material: Spread a mulch of ¾” gray trap rock to a 

uniform minimum thickness of 50 mm (2 inches) in all shrub & perennial 

beds. Trees planted in lawn areas are to receive a 5’ dia. Shredded 

hardwood mulch ring. See detail 1/L200. 

D. Keep mulch out of the crowns of shrubs and off buildings, sidewalks, 

light standards, and other structures. 

3.8 PRUNING 

A. Prune new plant material in the following manner: Remove dead, broken 

and crossing branches. Prune deciduous trees and shrubs to reduce total 

amount of anticipated foliage by 1/4 to 1/3 while retaining typical 

growth habit of individual plants with as much height and spread as is 

practicable. Make cuts with sharp instruments as close as possible to 

the branch collar. Do not make flush cuts. Do not make "Headback" cuts 

at right angles to line of growth. Do not pole trees or remove the 

leader. Remove trimmings from the site. Paint cuts 13 mm (1/2 inch) in 

diameter and larger with the specified tree wound dressing. 

 

3.10 TILLAGE FOR TURF AREAS 

Thoroughly till the soil to a depth of at least 100 mm (4 inches) by 

scarifying, disking, harrowing, or other approved methods. This is 

particularly important in areas where heavy equipment has been used, 
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and especially under wet soil conditions. Remove all debris and stones 

larger than 25 mm (one inch) remaining on the surface after tillage in 

preparation for finish grading. To minimize erosion, do not till areas 

of 3:1 slope ratio or greater. Scarify these areas to a 50 mm (one 

inch) depth and remove debris and stones. 

3.11 FINISH GRADING 

After tilling the soil for bonding of topsoil with the subsoil, spread 

the topsoil evenly to a minimum depth of 4 (inches). Incorporate 

topsoil at least 50 to 75 mm (2 to 3 inches) into the subsoil to avoid 

soil layering. Do not spread topsoil when frozen or excessively wet or 

dry. Correct irregularities in finished surfaces to eliminate 

depressions. Protect finished topsoil areas from damage by vehicular or 

pedestrian traffic. Complete lawn work only after areas are brought to 

finished grade. 

 

3.12 APPLICATION OF FERTILIZER FOR TURF AREAS 

A. Apply turf fertilizer at the rate of 2 (pounds per 1,000 square feet). 

In addition, adjust soil acidity and add soil conditioners as required 

herein for suitable topsoil under PART 2, Paragraph, TOPSOIL. 

 

B. Incorporate fertilizers into the soil to a depth of at least (4 inches) 

as part of the finish grading operation. Immediately restore the soil 

to an even condition before any turf work. 

 
3.13 MECHANICAL SEEDING 

A. Broadcast seed by approved sowing equipment at the rate of 3 (pounds 

per 1,000 square feet). Sow one half of the seed in one direction, and 

the remainder sown at right angles to the first sowing. Cover seed to 

an average depth of (1/4 inch) by means of spike-tooth harrow, 

cultipacker, or other approved device. 

B. Immediately after seeding, firm up the entire area with a roller not 

exceeding 150 pounds per foot) of roller width. Where seeding is 

performed with a cultipacker-type seeder or where seed is applied in 

combination with hydro-mulching, no rolling is required. 

C. Immediately after preparing the seeded area, evenly spread an organic 

mulch of straw by hand or by approved mechanical blowers at the rate of 

0.5 kg/m2 (2 tons per acre). Application shall allow some sunlight to 

penetrate and air to circulate but also reduce soil and seed erosion 
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and conserve soil moisture. Anchor mulch by either a mulch tiller, 

asphalt emulsion, twine, or netting. When asphalt emulsion is used, 

apply either simultaneously or in a separate application. Take 

precautionary measures to prevent asphalt materials from marking or 

defacing structures, pavements, utilities, or plantings. 

3.14 HYDROSEEDING 

When hydroseeding, mix the seed and slow release starter fertilizer, or 

the seed, fertilizer, lime when required and approved wood cellulose 

mulch material in the required amount of water to produce a homogeneous 

slurry and then uniformly apply slurry under pressure at the following 

rate. Slurry shall consist of 100 (pounds) of seed per acre and 200 

(pounds) of turf fertilizer per acre. 

3.15 WATERING 

Apply water to the turf areas immediately following installation at a 

rate sufficient to ensure thorough wetting of the soil to a depth of at 

least 100 mm (4 inches). Supervise watering operation to prevent 

run-off. Supply all pumps, hoses, pipelines, and sprinkling equipment. 

Repair all areas damaged by water operations. 

3.16 PROTECTION OF TURF AREAS 

Immediately after installation of the turf areas, protect against 

traffic or other use by erecting barricades, as required, and placing 

approved signs at appropriate intervals until final acceptance. 

 

3.17 EROSION CONTROL MATERIAL 

A. Install and maintain erosion control material meeting the requirements 

of this specification on the designated areas as shown and specified. 

Prepare, fertilize and vegetate the area(s) to be covered, as 

specified, before the erosion material is placed. Immediately following 

the planting operations, lay the material evenly and smoothly and in 

contact with the soil throughout. Omit the straw mulch from all seeded 

areas receiving the erosion control material. 

B. For waterways, unroll the material in the direction of waterflow. When 

two or more strips are required to cover a ditch area, they shall 

overlap at least 100 mm (4 inches). In case a strip is to be spliced 

lengthwise, the ends of the strips shall overlap at least 150 mm (6 

inches) with the upgrade section on top. 
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C. When using erosion control material on slopes, place the material 

either horizontally or vertically to the slope with the edges and ends 

of adjacent strips butted tightly against each other. 

D. Staple each strip in three rows (each edge and center with the center 

row alternately spaced) with staples spaced not more than 1200 mm (4 

feet) longitudinally. When using two or more strips side by side on 

slopes, use a common row of staples on the adjoining strips. Staple all 

end strips at 300 mm (one foot) intervals at the end. Firmly embed 

staples in the underlying soil. 

E. Maintenance shall consist of repairs made necessary by erosion, wind, 

or any other cause. Maintain, protect, repair, or replace the erosion 

control material until the Termination of the Plant and Warranty 

Period. 

3.18 RESTORATION AND CLEAN-UP 

Where existing or new turf areas have been damaged or scarred during 

planting and construction operations, restore disturbed area to their 

original condition. Keep at least one paved pedestrian access route and 

one paved vehicular access route to each building clean at all times. 

In areas where planting and turf work have been completed, clear the 

area of all debris, spoil piles, and containers. Clear all other paved 

areas when work in adjacent areas is completed. Remove all debris, 

rubbish and excess material from the station. 

 

3.19 ENVIRONMENTAL PROTECTION 

All work and Contractor operations shall comply with the requirements 

of Section 01 57 19, TEMPORARY ENVIRONMENTAL CONTROLS. 

- - - E N D - - - 

 

 

 




